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The Latin Network
for the Development
of Design Processes

The Latin Network for the Development of Design Processes is a
group of researchers, academics, students and business profes-
sionals of Latin languages and cultures who study and operate in

a particular field of design known as design processes. They meet
in a Forum, conceived as an international specialised conference,
to engage in lively discussions and debates about their studies and
experiences.

The Network was founded in 2008 with the “Carta di Torino”
manifesto. Since its very beginning, Professor Ph.D. Flaviano
Celaschi has been leading a team that, over the years, guaranteed
the cultural and scientific focus of the members of the Network,
fostering inter-institutional cooperation. Since 2015, the Network has
been hosted by the Alma Mater Studiorum - Universita di Bologna,
within the Advanced Design Unit (ADU) of the Department of Archi-
tecture, coordinated by Professor Ph.D. Elena Formia.

14



So far, the members organised eight Forums, covering the following
thematic axes:

Design Cultures as Models of Biodiversity

1st Edition

Universidade do Vale do Rio dos Sinos, Porto Alegre, Brazil
June 24-26, 2009

Design, Art, Craft: Cross-fertilizations and Experiences
2nd Edition

Universidade de Aveiro, Aveiro, Portugal

October 28-30, 2010

Innovation in Design Education
3rd Edition

Politecnico di Torino, Torino, Italy
November 3-5, 2011

Diversity: Design/Humanities

4th Edition

Universidade do Estado de Minas Gerais
- UEMG, Belo Horizonte, Brazil
September 19-22, 2012

Advanced Design Cultures. The Shapes of the Future
as the Front End of Design-Driven Innovation

5th Edition

Tecnoldégico de Monterrey, Campus Guadalajara, Mexico
September 18-20, 2014

Systems & Design. Beyond Processes and Thinking
6th Edition

Universitat Politecnica de Valencia, Valéncia, Spain
June 22-24,2016

Design & Territory: Emergencies and Conflicts

7th Edition

Universidad Nacional de Colombia, Sede Palmira, Colombia
June 23, 2020

Disrupting Geographies in the Design World

8th Edition

Alma Mater Studiorum — Universita di Bologna, Bologna, Italy
June 20-22, 2022

For more information about the Editions and related publications,
see: https://www.forumdesignprocess.org/dgdw22/past-editions/
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8" Forum Main Partners

Alma Mater Studiorum

— Universita di Bologna
Advanced Design Unit
Department of Architecture

The Advanced Design Unit is a community of professors, research-

ers and experts who deal with design cultures and their continuous
innovation. It operates in the University of Bologna through teaching
activities, research, and the third mission.

https://site.unibo.it/advanceddesignunit/it

Tecnoldégico de Monterrey (TEC)

Established in 1943, Tecnolégico de Monterrey is a distinguished
private nonprofit university dedicated to cultivating leaders with
robust entrepreneurial acumen and a profound sense of human-

ity, making them globally competitive. With a presence in 26 cities
across Mexico, the university boasts a student enroliment exceeding
65,000, encompassing both undergraduate and doctoral programs.
Garnering recognition on the global stage, the QS World University
Rankings (2021) position Tecnolégico de Monterrey at an impressive
155th worldwide. Within its esteemed Escuela de Arquitectura, Arte
y Disefio, the university nurtures talents in Architecture, Digital Art,
Design, and Urbanism.

https://tec.mx/es
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Pontificia Universidad
Catolica de Chile
School of Design

The UC School of Design equips professionals to navigate intricate
scenarios, addressing challenges stemming from the ever-evolving
landscape of scientific and technological advancements and the
socioeconomic and cultural intricacies of the contemporary world.
Rooted in the ethical principles of the University, this educational
endeavour places particular emphasis on fostering creative intelli-
gence, nurturing critical thinking, and cultivating social sensitivity.

www.diseno.uc.cl

diid
disegno industriale
industrial design

diid is an open-access, peer-reviewed scientific design journal
published three times a year. It was founded in 2002 to fill a gap
concerning scientific journals in Italy related to industrial design

and design studies. Over the last two decades, diid has investigated
design disciplines and practices, recording their development thanks
to the significant contribution of Italian and international scientific
communities. The one inaugurated in 2021, with issue no. 73, is a
new phase. The journal, while exploring advanced design cultures,
delves into specific aspects such as anticipation, narratives of com-
plex systems belonging to the evolving landscape of capitalism and
relational dynamics, the front-end of innovation, the avant-garde of
theoretical and applied design debates. The pivotal theme under the
lens of analysis is transformation, aiming to comprehend its various
impacts and meanings within the realms of innovation domains. With
this approach, it aims at overpassing spatial, cultural, economic, and
technological boundaries giving voice to design research coming
from different areas.

https://www.diid.it/diid/index.php/diid
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8t International Forum of Design as a Process
Disrupting Geographies
in the Design World

Alma Mater Studiorum — Universita di Bologna
Bologna, June 20-22, 2022

Responsible Innovation
Social Justice
Ecocentrism

Changing Education

www.forumdesignprocess.org/dgdw22



How design is evolving to respond to the urgent needs facing our
environment and society at large? How to understand and design
the dynamic relations between artefacts, human beings and the
ecosphere? How might design principles and practices adapt their
approaches to attend to the diversity that characterised the world?

In an increasingly globalized world, new geographies in and
of design offer the stage for negotiating ecosystem’s complexity.
Design is positioned as a key driver for improving the living standards
of many, where human and environmental capitals are pivotal in local
economies, and also for the connection to the rest of the world.

The 8th International Forum of Design as a Process (Bolo-
gna, June 20-22, 2022) featured speakers from the Global Design
community, expanding the original vocation of the Latin Network
for the Development of Design as a Process to include researchers
and designers of the Mediterranean Area, Middle East, IOR (Indian
Ocean Region), and Global South regions. The aim was sharing new
perspectives on design futures with responsibility and justice, at the
forefront of change, establishing strategic partnerships, and creating
accessible knowledge.

The Forum, spanning three-days of meetings, reflection
opportunities and networking activities, involved designers, schol-
ars, young researchers, design entrepreneurs, opinion leaders, in
an experimental format. Grounded in three pillars — seminars, work-
shops, and exhibitions —, the event aimed to attract audiences to
Bologna, consolidating the potentials of the design world as hub for
thought and creative production for present and future generations.

Speakers’ contributions inspired the designers’ community
of practices, and resonated with students and the wide community,
to connect design to all aspects of culture and life. This interdiscipli-
nary approach explored the intersections of materiality and culture,
post-coloniality, decoloniality, gender studies, and other areas of
human thought and action which seek to analyze, question and chal-
lenge the disruptive geographies in the world, today.

Five tracks were proposed to address the different dimen-
sions of design futures centered on responsibility and justice.

The submitted papers were reviewed, and a selection is pub-
lished in this Digital Special Issue of diid. disegno industriale — indus-
trial design. Each track begins with a red page containing the original
text used in 2022 for the call for papers, also indicating the names of
Chairs, Co-Chairs, and Track Editors. Following this, an introductory
paper outlines the contents published in the form of research articles
for each track.
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Track 1

There’s No Plan(et) B:
Sustainable Transitions
to Systemic Planet-
Centric Design

Along with the effects of climate change and the social unrest that has spread around
the world in the past years, the recent health emergency for COVID-19 pandemic has
exacerbated inequalities and injustices at different scales, and has severely tested the
resilience of individuals, communities, institutions, and businesses. Current crises, in
their multiple manifestations, have exposed the profound instability affecting the planet
and brought to the surface many complex situations that require urgent intervention.

In this scenario, design is once again called to reconsider, as a discipline and as
a practice, its traditional role towards society and the environment, and to redefine its
methods, tools, and processes to offer better solutions for products and services that
not only do not harm our surroundings, but also contribute to healing the conflicts that
affect both humans and all other beings that inhabit the planet and interrelate as a single
living system. The challenge is therefore to encourage and facilitate transitions towards
more sustainable and circular patterns of production and consumption, adopting a sys-
temic and planet-centric approach, reinforcing the ethical responsibilities of design, and
reaffirming its mediating role in the resolution of the wicked problems that characterise
the contemporaneity.

This track invited researchers, educators, practitioners, and students, to share
their reflections and experiences concerning design-led processes that bring to the
disruption with traditional practices and the transition to alternative forms of thinking
and acting, aiming to address current crises and lay the foundations for more sustaina-
ble future.
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Abstract

The current environmental, social, and economic crises
have laid bare the profound instability plaguing the planet
and brought to light many complex situations that require
urgent action. Design is called once again to reconsider, as a
discipline and as a practice, its role towards society and the
environment, and to redefine methods, tools, and processes
to offer solutions that not only do not harm the surround-

ing environment, but also help heal the conflicts that affect
human beings and all other beings inhabiting the planet

as one living system. The goal is to promote transitions to
more sustainable and circular production and consumption
patterns by taking a systemic, planet-centered approach,
strengthening the ethical responsibilities of design, and
reaffirming its mediating role in solving the wicked problems
that characterize the contemporary world. Within this frame-
work, reflections, and experiences from the field of design
research were gathered to highlight disruptions with tradi-
tional practices and possible paths of transition to alternative
forms of thought and action, with the aim of addressing
current crises and laying the groundwork for a more sustain-
able future.
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A Mutable and Unstable Scenario:
The Emergence of Polycrisis

Whether it is the effects of climate change, pollution or loss of bio-
diversity, the planet is facing some of the greatest challenges it has
ever known. This triple planetary crisis of an environmental nature
(UN Climate Change, 2022), together with the multiple social, politi-
cal, and economic issues that are affecting the entire world (Bauman
& Bordoni, 2014), are questioning current paradigms, existing pro-
duction, and consumption models and, in general, people’s current
lifestyles (Lefebvre, 2014). On the other hand, equity and social
inclusion, political freedom, and economic equality, are some of the
main demands, often unfortunately unheeded, which activists and
protesters address to governments asking them to take concrete
actions and activate processes of change to tackle a scenario that is
increasingly VUCA (Bennis, Bennis & Nanus, 1986), an acronym for
Volatility, Uncertainty, Complexity and Ambiguity.

Looking at the different crises, it can be observed that they
are synchronized with deeply interconnected impacts. According
to WWF (World Wildlife Fund, n.d.), for example, Covid-19 is “the
indirect consequence of our impact on natural ecosystems”, and
deforestation is paving the way for species jumping, the so-called
“spillover” phenomenon (Pratesi, Galaveri & Antonelli, 2020). Indeed,
virologist llaria Capua (2020), by coining the concept of “Circular
Health”, proposes an integrated approach that aims to sustainably
balance the health of people, animals, and ecosystems (One Health
Center of Excellence-UF/IFAS, n.d.).

From the devastating effects of deforestation to the exponen-
tial increase in waste and ocean pollution, from the social protests
that have erupted in recent years to the health emergency caused
by the Covid-19 pandemic, to the more recent invasion of Ukraine
by Russia, which has put international diplomatic relations in check,
global crises are constantly intensifying, causing global instability,
increasing inequalities between rich and poor, and exacerbating
the so-called “North-South divide” (Glenn, 2007). We are living in a
state of “permacrisis” (Turnbull, 2022), that is, “an extended period
of instability and insecurity, especially one resulting from a series of
catastrophic events” (Collins English Dictionary, n.d.), also known as
“polycrisis” (Lawrence, Janzwood & Homer-Dixon, 2022), defined as
“an array of grave, long-term challenges, now often labelled globa/
systemic risks” (Cascade Institute, 2022).

The term “crisis” comes from the Greek word krisis, mean-
ing “decision”, and the verb krino, which refers to the action of
discerning, judging, and deciding; it designates the moment when
there is a rupture or a very marked change in a given situation,
such as an illness or a significant modification in nature, in the life
of a person or a community (Fernandez L6épez, n.d.). The term has
an agrarian origin, linked to the harvesting of wheat: for an ancient
Greek, “crisis” is the process that occurs when the grain is sepa-
rated from the chaff, an analytical division that allows only the good
or usable part of the harvest to be kept, an operation that requires
judgment (Alcoberro, n.d.). Therefore, being in crisis implies facing
a conflictual or unbalanced situation, which involves a choice; it
is an opportunity to generate significant transformation, since it
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implies making a decision, opting for one path, and renouncing
another. Such choice, however, must be made wisely and consid-
ering the consequences of each alternative: it is, thus, necessary
to choose “critically” (from the word kritikés, related to the “ability
to discern”) and judiciously, that is, with “criterion” (another word
derived from the Greek and meaning “court of justice”).

A crisis, as such, is not necessarily negative and, if
approached appropriately, can become an important opportunity
for positive change, even when addressed by Design (Scherling &
DeRosa, 2020). Modern philosopher Reinhart Koselleck (Koselleck
& Richter, 2006) sees a semantic shift in the notion of crisis today,
speaking of a contradiction between opposing forces that acceler-
ates the transition from the past to the future (Turnbull, 2022).

In that sense, it is necessary to bring back to the center of
reflection the notion of “ethical responsibility” or “ethics of respon-
sibility”, an expression introduced by the political scientist Max
Weber (1919) and later adopted by Hans Jonas (1979) as the basis
for defining so-called “Sustainable Development” (The World Com-
mission on Environment and Development, 1987). “Ethics” derives
etymologically from the Greek ethos, meaning “behavior”, while the
word “responsibility” derives from the Latin respondeo, which has
the same origin as “to respond”. The “ethics of responsibility” could
hence be defined as “behavior capable of responding to someone or
something”. In other words, acting with ethical responsibility implies
considering the effects and consequences of one’s actions, and it is
by anticipating these effects and consequences, and making oneself
accountable for them, that decisions are made.

The Evolution of Design Coping with Contemporary Crises

Although many authors locate Design at the center of the contempo-
rary crises (Fry & Nocek 2021) a more critical approach to “problem
solving”, which has distinguished the discipline so far, can in fact
contribute to creatively reformulating possible solutions and imagin-
ing new ways of dealing with complex issues and so-called “wicked
problems” (Rittel & Webber, 1973; Sweeting, 2018), which are char-
acterized, among their main features, by a strong social impact, the
involvement of multiple actors in the decision-making process and
the presence of confusing information, which makes their resolution
even more complicated. Wicked problems are often classified as
difficult or even impossible to solve: consequently, tackling them
requires divergent thinking and creativity, with a direct impact on
design methods and practices.

In recent decades, in response to increasing uncertainty
and complexity, the discipline of Design has adapted to new chal-
lenges through profound structural changes that have redefined its
approaches and objectives, by becoming more advanced in its meth-
ods (de Bont et al., 2013) and more strategic in its perspectives (Zurlo
et al., 2002; Zurlo, 2004; Verganti, 2009); also, by applying a systemic
vision and environmental responsibility to design processes (Bistag-
nino, 201 1; Battistoni et al., 2019; Barbero & Pereno, 2020).

Designers have become facilitators and mediators (Celaschi,
2008a; 2008b) of complex systems, that is, where individual factors
intertwine with technological, economic-productive, socio-cultural,
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and environmental factors, and have acquired a greater awareness
of how to react, anticipate and “pro-act” to crises, in an attempt to
transform critical situations into opportunities to generate positive
impacts on people and the planet.

In addition to playing a relevant role as a creative activity that
determines the technical, functional, and formal qualities of objects
produced by industry, Design has thus evolved into a process that
drives innovation and leads to a better quality of life through mean-
ingful products, services, and experiences (Heskett, 2005; World
Design Organization, n.d.).

Over time, Design has also embraced the criteria of Respon-
sible Innovation (Owen et al., 2012; Stilgoe, Owen & Macnaghten,
2013; Blok & Lemmens, 2015; Gianni, Pearson & Reber, 2019;
Jakobsen, Flgysand & Overton, 2019), thus taking on its own impacts
and liabilities towards people, communities, and society (Succini &
Ciravegna, 2022). As for environmental impacts, European Commis-
sion (2020) clearly states that up to 80 per cent of them are deter-
mined in the design phase of products; on its side, the Ellen MacAr-
thur Foundation (2023) emphasizes the crucial role of multi-level
design in the transition from our extractive to circular economy,
proposing an adaptive and holistic design strategy.

The last decade has, indeed, seen the emergence of a wide
variety of approaches to thinking rigorously and creatively about the
long-term future. Among them, Advanced Design is an articulated
system of design practices used to conceive and develop processes,
products, or services for complex scenarios, seeking to produce
continuous innovation and a long-term vision for society and organ-
izations (Celaschi, 2015; Celaschi et al., 2019: Celi, 2015; Ifiguez
Flores et al., 2014).

On the other hand, Transition Design (Irwin et al., 2015;
Dunne & Raby, 2013) states that organizations, institutions, and
communities must intentionally move towards a more sustainable,
equitable and desirable long-term future by co-creating visions
together with all stakeholders operating in the present, according to
a principle of co-responsibility of all actors involved with respect to
the impacts of a project. Transition Design is an approach character-
ized by some specific skills, including, for example,

the ability to devise solutions that integrate social and natural
systems and to intervene sensitively in such systems; to devise
solutions which take account of short, medium, and long horizons of
time and all levels of scale of everyday life, and the ability to identify
potentialities for transition in everyday life. (Irwin, 2015)

The Role of Design in Promoting Sustainable Transitions:
A Choral Reflection

Within this framework, the challenge is therefore to encour-
age and facilitate transitions towards more sustainable and circular
patterns of production and consumption, adopting a systemic and
planet-centric approach, reinforcing the ethical responsibilities of
design, and reaffirming its mediating role in the resolution of the
wicked problems that characterize the contemporaneity. Research-
ers, educators, practitioners, and students from all over the world
were invited for a choral reflection, to share their thoughts and
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experiences on the design processes that lead to the disruption of
traditional practices and the transition to alternative forms of thinking
and action, with the aim of addressing current crises and laying the
groundwork for a more sustainable future.

The results of this choral reflection are the contributions,
collected here, which were presented during the 8th International
Forum of Design as a Process “Disrupting Geographies in the Design
World", particularly within Track 1 “There’s No Plan(et) B: Sustainable
Transitions to Systemic Planet-Centric Design”.! The papers can be
grouped into four main thematic areas, each of which touches on a
topic particularly relevant to the reflections promoted by the track: i)
Collaborative Communities for Territorial Development; ii) Towards
Planet-Centric Scenarios; iii) Circular Design Methods and Tools; vi)
Materials Experiences.

Collaborative Communities for Territorial Development

In this first thematic grouping, the collected articles illustrate inves-
tigations and reflections on the role of design in supporting com-
munities in collaborative processes leading to sustainable territorial
development.

“Beyond Collaboration: A Network Analysis of Local Stances
and Global Frameworks in the Collective Design of the City” is
the title of the paper by Francesca Sabatini, Martina Massari, and
Saveria Olga Murielle Boulanger, which focuses on collective
city-building practices beyond the participatory framework of insti-
tutional urban governance, specifically examining how grassroots
organizations in Bologna are able to produce a dual movement
between local and global, mutually informing global movements and
local practices geared toward sustainable city growth.

“Alter_Azioni" is the name of a teaching and research expe-
rience at the center of Pietro Costa and Raffaella Fagnoni’'s contribu-
tion, entitled “Alter_Azioni: Designing between Biological and Artifac-
tual. Scenarios for a Short-Term Future”: this experience investigated
the lagoon context as a framework for local design experimentation
to address the problems of the local territory and the environment
through the exploration of the needs of the region and its inhabitants,
and in the search for a possible balance between the biological and
the artifactual approaches.

Finally, the contribution “(Systemic) Design for Sustainable
Territorial Transition: A Literature Review of State of the Art” by
Asja Aulisio, Silvia Barbero, and Amina Pereno, presents a system-
atic review of the literature in the field of design, and specifically
systemic design, to identify tools and methodologies useful for
supporting decision-makers or stakeholders in processes of social,
economic, and environmental transition toward sustainable territo-
rial development.
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Towards Planet-Centric Scenarios

This thematic area brings together works by diverse authors, united
by the intent to reflect on how design is evolving and how this evo-
lution is leading to a paradigm shift and a holistic planet-centric
transition.

Sabrina Lucibello and Carmen Rotondi, with their contribution
“Dasein ist Design: An Ontological Discussion of Design in the
Ecological Crisis Time" propose a reflection on the evolving nature of
design and how it can stimulate new dialogic, reflective, and strate-
gic approaches to face contemporary crises.

Annapaola Vacanti, Francesco Burlando, Isabella Nevoso,
and Massimo Menichinelli present “The More-Than-Human Trend
in Design Research: A Literature Review”, a discussion on design
practices and approaches that, over the past decade, have evolved
beyond a single-user focus and are thus defined by terms such as
More-Than-Human Centered Design, Ecosystemic Design, Posthu-
man Design, Community-Centered Design, and Multispecies Design;
the results of the literature review aim to provide a clearer picture of
the phenomenon.

Through a methodology based on a tripartite analysis (liter-
ature review, case studies and historical context analysis), the paper
“Being and Nature. The Aesthetic Ecocentrism” by Adriano Pinho
and Francisco Providéncia, focuses on understanding how design
aesthetics can take an active role in changing toward a more sustain-
able and resilient society.

Jurji Filieri and Elisabetta Benelli, with their contribution “For-
ward to the Primitive. New Sustainable Design Processes Character-
ized by Primitive Aesthetic”, emphasize how the growing integration
of ethical and environmental sensibilities leads to an often-primitive
approach to design that is capable of catalyzing concrete actions and
triggering a new accessible aesthetic for the public.

Finally, Guilherme Giantini and Ligia Lopes, with their contri-
bution “How Long Does It Take For a Paradigm Shift. A Design-based
Critical Essay on Materials and Fabrication Processes”, offer critical
reflection on the transformation processes of matter and energy in
the production of human artifacts in design and architecture, with
the aim of bringing out sustainable industrial approaches and pro-
moting developments in potentially innovative fields, such as bioma-
terials and biomanufacturing.

Circular Design Methods and Tools

The contributions grouped in this area explore methods and tools,
from both service and product design, to facilitate the transition to
circularity in applications in specific fields.

Chiara Olivastri and Giovanna Tagliasco, in their paper
“Sustainability Needs Service Efficacity”, focus on the area of ser-
vice design and its contribution in the implementation process of a
project called Efficacity, a platform for optimizing bulky waste collec-
tion and recovery of reusable parts through the Surpluse reuse and
shelter centers.
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“Systemic Design Applied to Medtech. Guidelines for Corporate
Training on Sustainable Healthcare” by Enrica Ferrero and Giulia
Ferrero illustrates how to use the potential of Systemic Methodology
to define the contents of a training course on sustainability for the
companies in the healthcare system.

Still in healthcare, Gabriele Maria Cito and Angela Giam-
battista propose the contribution “Reducing Waste in Healthcare: A
Systemic Design Approach for Sustainable Disposables Manufactur-
ers”, as a reflection on the application of Systemic Design methods
to address the issue of waste management in the healthcare system,
which plays a primary role because of its complex composition and
risks to workers, patients, and the environment.

A discussion, in a systemic perspective, on how appliances
should change to adapt to the current scenario of a compromised
environmental situation and the need to transition towards a circular
economy, is at the heart of Chiara Battistoni's paper “A Framework to
Design Appliances for the Circular Economy Scenario”.

Finally, “Digital Fashion Technologies & Practices: Design
Driven Sustainable Transition in Fashion Industry” is the name of
Ludovica Rosato and Alberto Calleo’s contribution, which addresses
the environmental sustainability issues related to fast fashion and
analyzes how, by exploiting technological innovation and the com-
bination of tangible processes and intangible practices, design can
support sustainable transitions in the fashion industry.

Materials Experiences

The papers of this fourth area take a specific look at the topic of
materials and current experiments on both the creation of new mate-
rials and possible new applications of existing materials in a more
sustainable way.

Michele De Chirico, with his contribution “Material
Resources as a Contextual Complex System”, shows how the multidi-
mensional interpretation of resources can lead to sustainable design
actions; the article presents a mapping of the presence and use of
material resources in local supply chains, to rethink their sustainable
use through design interventions.

The paper “Diffuse Micro-Factory: Circular Distributed
Production System for Microbial Nanocellulose” by Lorena Trebbi,
delves into the details of an operational model, based on bottom-up
and co-design approaches, for micro-distributed production of
biofabricated materials, with the aim of suggesting possible circular
alternatives to current linear production-consumption systems based
on the take-make-discard paradigm.

“From Sea to Fashion. Seaweeds as Material for a Sustain-
able Transition” is the title of Paolo Franzo and Clizia Moradei's
essay, which addresses the reasons why fashion design is showing a
growing interest in the marine environment as a context in which to
identify new sustainable materials for fashion, focusing on the case
of algae.

The contribution of Giovanni Inglese, Sabrina Lucibello, and
Carmen Rotondi, titled “The Sound of Sustainability. Biomaterials
and New Sensory Frontiers”, investigates the possibilities that design
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research on biomaterials can offer to the development of musical
accessories, in terms of “sensory enhancement” and spreading a
new ethical consciousness around sustainability.

Finally, a sustainable application of materials is that
proposed by Raquel Gomes and Claudia Albino in their paper
“Unpacking Ceramic History in Asia and Europe: Contribution to
New Reusable Packaging Design”, which details the proposal for a
non-disposable modular packaging system for ceramic products,
which can organize interior spaces, thus reducing waste.
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The Shadows of Collaborative Governance:
A New Framework for Looking at Collective City-Making

Multi-level governance has become a necessary modality of narrat-
ing, if not governing, the contemporary city by implementing partic-
ipatory techniques. Born as a best practice in isolated stances (de
Sousa Santos, 1998), a distinct stream of research on participation
was already consolidated at the beginning of the century, identifying
a taxonomy for the varieties of participation (Arnstein, 1969; Fung,
2006), with its potential and limitations. Participation was initially
intended vaguely as the involvement (or validation) of citizens in

the decision-making process concerning urban transformations
(Cornwall, 2002); later on, participatory practices have been better
understood as a practice of open innovation (Seltzer & Mahmoudi,
2013), introducing outer, if not divergent, inputs in the process of
governing the city. A further specification was added when both
urban planning tools and the scholarship that observed them started
to acknowledge that participation was not to be understood only

in the citizens-administration hiatus, but that intermediary bodies
and other organizations, belonging both to the domain of NGOs and
the private sector, were ideal partners in collaborative governance
(Healey 2003). This became particularly evident (and a widespread
practice) within the agenda for the sustainable development of cities
and smart cities (Conti et al. 2019; Kalesnikate 2018; Pereira et al.,
2018; Betsill & Bulkeley, 2006).

What has, however, been emphasized beyond institutional
narratives and participatory scholarship is that citizens and grass-
roots activities can contribute to urban governance even when they
are not actively engaged with the local administration (Cellamare,
2008; Castelli et al, 2011). Quite the reverse, grassroot movements
are at the forefront of city making - i.e. of the factual production and
reproduction of the city, of its spaces and its economy - an activity
which often happens not only outside conventional spaces of “par-
ticipatory practices” and “collaborative governance” but in open
contrast to it.

The literature on the commons (Kornberger & Borch, 2015)
have posited in most explicit terms by bearing reference to the
collective processes of city-making as processes of “commoning”
the city, i.e. of shaping the city by producing, reproducing, using its
spaces and mechanisms as a shared resource (Stavrides, 2016).
Here, citizens cannot be seen as isolated individuals but rather as
cooperative subjects who self-organize themselves in more or less
formal groups to enact practices in the urban space which, simul-
taneously, respond to urgent and practical contingencies and to
a broader need to rethink the urban paradigm within a framework
of sustainable growth. Through their interaction, they are able to
strategize and build the capacity to alter the current urban paradigm
(Schmid, 2021).

These phenomena have a twofold nature: on the one hand,
they are localized and they operate in a tangible and spatially evident
environment which articulates the nodes of the urban fabric (Orioli &
Massari, 2023) - they are social centers, cultural organizations, and
neighborhood committees, “intermediate places” (Massari, 2019)
that offer informal services, share information, enable, produce local
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agency; as hybrid governance configurations they often combine a
societal vocation, cultural programming and political initiatives for
the sustainable transition of cities (Sabatini, 2022), while contrib-
uting by both their actions and the imageries that they produce to
enacting an “alternative city”, which opposes the current status quo
(Morea & Sabatini, 2023). On the other hand, they are networked at
both the local/national level and to broader national and international
environments (Boulanger & Massari, 2022), producing a local-global
feedback loop (Tsutsui, 2017). This loop has a twofold effect: it
informs practices and more grounded actions at the local level, and
it produces agency and reconceptualizes political frameworks at the
global level (Maskovsky, 2020).

Eventually, this constantly updated, collectively produced
body of knowledge seems to have the potential to adjust to the
constant surge of urban crises in a more responsive way than institu-
tional urban design tools, contributing to a sustainable model consid-
ering the interconnectedness to its nodes, its global outreach and its
local-sensitive actions.

The present paper aims to observe how these collective
phenomena, localized in the city, yet reaching out towards a broader
framework, create a network of actors who shape concentric envi-
ronments in the city (the cultural milieu, local decision-making
committees, and activism) and contribute to the design of the city as
a political, spatial, cultural and economic entity. Bologna is the focus
of the analysis, and specifically the local and global networks of its
grassroots activities.

The Context of Bologna and Its Challenges

Bologna represents an ideal ground to observe these stances for
manifold reasons, which relate to the political temper of the city. The
city holds a strong tradition of local grassroots activism on different
fronts, covering the cultural sphere (LaTerra, 2021), labour rights
(Chesta et al., 2019), civil rights (Heywood 2018.), sustainable food
production and consumption (Alberio & Moralli 2021) and human/
political rights (Bazzoli, 2021). Bologna is further characterized by

a solid organization of the economic and social life based on shar-
ing and cooperation: both the vibrant economy of the city and the
grassroots political life are grounded on structured organizational
forms which have, in time, consolidated the grassroots environment
and the local economy; this occurred respectively through cooper-
atives, co-owned social enterprises (Selloni & Corubolo ,2017), and
centri sociali, dissident political collectives operating in spaces often
illegally appropriated (Mudu, 2004). From an institutional viewpoint,
the city has been responsive towards this collaborative ecosystem
by deploying political actions such as Neighborhood labs (Dalfovo,
2020) and the Regulation for the Care and Regeneration of the
Urban Commons (De Nictolis & laione, 2021). At the transnational
level Bologna, with the dense knowledge economy generated by the
University and its paramount number of temporary inhabitants, is
crossed by a dense flow of human and social capital where the local
and the global dimension intertwine.
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Within Bologna's political, sociocultural and economic ecosystem,
frictions exist between collaboration and cooptation of local citi-
zenship, as the Municipality seems to be less responsive to radical
stances of transformation than to those embedding its own polit-
ical agenda (Giannini, Pirone, 2019). This scenario requires the
understanding of what the grassroots organizations' contribution to
collective city-making is, and how this is enacted through local and
global network.

Method

The research has produced a database of the grassroots organiza-
tions operating in the city of Bologna, and has analyzed their inter-
actions through network analysis, carried out with the Cytoscape
software.

The first step in constituting the dataset was conceptual:
the theoretical framework and the research question contributed
to framing what organizations to include in the quest. Their major
feature would be that of having societal aims, regardless of their field
of action (be it that of food production and consumption, of educa-
tion, of artistic practices, sustainable lifestyles, and so forth). Strictly
commercial organizations, though part of a creative ecosystem
which contributes to the overall grassroot economy, were excluded
from the mapping.

To identify the organizations operating in the Bologna envi-
ronment, triangulation of different sources was used: first, insti-
tutional registers were investigated where the major typologies
of organizations are recorded: Circoli Arci, centri sociali, cultural
associations, social cooperatives. Second, exponential discriminative
snowball sampling (Yadav et al., 2019) was used: snowball sampling
consists of interrogating an initial sample (in this case the registered
organizations) until it reaches saturation, i.e. until all objects having
an existing connection to the other sampled objects are, in turn,
sampled. Discrimination was used in snowball sampling so as to
exclude those organizations that had a solely commercial purpose.
This step allowed to include in the sample the organized yet unrec-
ognized groups of activists, collectives, and organizations that are
not formally recorded in institutional registers, and to identify organi-
zations that were external to the Bologna context.

The dataset was then articulated to include the geograph-
ical position, the nature and the activities of the organization. The
activities, extracted from the organizations’ social and web pages,
contributed to articulating a taxonomy of grassroots initiatives and
contributed to the clustering illustrated in Fig.1. Once the dataset
was created, a third step consisted of looking at the organizations’
interactions. As said by Castro-Martinez et al. (2022: 74), “since
the activities in the [symbolic] sectors are often developed within a
project framework, interactions differ from project to project”. There-
fore, in order to properly map these interactions, the research did
not gather information about the network from the organizations’
webpages, but from their communication channels, analyzing their
project collaborations within the past 18 months. Nodes were then
differentiated by geographical location and divided into “Bologna,
Region, Europe, World” categories.
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The research constitutes an unprecedented mapping of city initi-
atives at the grassroots level and their transnational interactions.

Yet, it presents some limitations: first the sampling needs refining

- for instance, there are many organizations that engage in multiple
collaborations with one another over the year but the weight of such
relationships is not accounted for; many of the mapped organizations
did engage in collaborative activities with formal institutional actors;
while the object of the research was the identification of grassroots
network, institutional cooperation might indeed play a role in the
ability of an organizations to be central to the network, and further
research is needed to identify these power dynamics. Another possi-
bility for future development is the analysis of the spatial distribution
of the organizations in the city, looking at the type and nature of
organizations through the lens of their position in the urban space
and at the activities they enact. A semantic and thematic analysis

of the organizations’ actions, together with some fieldwork, would
produce insights into the process of mutual information of local and
global levels.

Findings

A total of 94 organizations and 445 interactions were mapped.

A prominent number of organizations are artistic NGOs,
cultural associations and collectives working with different media and
methods, with a major focus on the performing arts - all these activ-
ities are carried out with the distinct aim of creating relationality and
social inclusion through artistic practices. The second largest portion
of organizations has been labeled as “green transition and sustain-
ability”, under which are recorded the organizations promoting a
different paradigm of the city, featuring sustainable mobility and new
sustainable systems of resources production and consumption (from
food to energy). Centri sociali, which usually act on the verge of ille-
gality, have been placed in this category in light of their involvement in
alternative commercial circuits that support degrowth or sustainable
growth, from local food markets to upcycling and recycling.

Multifunctional spaces cover yet another significant portion
of the grassroots ecosystem: they are social centres, cultural cen-
tres, multifunctional spaces and ‘third places’: “intermediate places”
(Massari, 2019) where cultural, social and mutualistic activities can
be performed simultaneously. These spaces often belong to the
historical fabric of the city, have a long-standing tradition, and often
welcome a very diverse range of users, from students in after-school
to elders and temporary residents.

Education, intended as lifelong learning and as an activity for
social inclusion, is also covered by several organizations — a choice
was made to place here the organizations that mostly deal with book
exchanges and presentations or publishing houses for children as a
form of education.

Other organizations deal with social inclusion, intended both
as creating cohesion, shared understanding, common practices in
communities and as the integration of migrants; traditional as well
as innovative crafts (mainly fostering cooperation and integration)
are also present, while many deal with women'’s rights and anti-vio-
lence initiatives. Two organizations were able to create clinics which
address health rights of vulnerable and marginalized groups.
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Fig. 1
The grassroots ecosystem
articulated by type of
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blue ones (Europe) and
purple (world).

The organizations of this ecosystem are tightly interrelated to each
other and to a broader transnational ecosystem. Some insights are
presented here that illustrate how networks are articulated, struc-
tured and clustered according to the organizations types introduced
in Fig. 1.

Cultural organizations show a structured and dense network
which distributes, quite predictably, in an uneven way: larger artistic
organizations are more strongly correlated to numerous external
international organizations (Danza Urbana, Camere d’Aria, ArteM-
igrante among others) and, even though the present paper did not
account for these ties, are likely to have a strong interaction with
institutions. Here, a strong exchange of cultural capital is visible, and
the ambition to update expressive languages in the light of emerging
European and global trends. Minor organizations, which are addition-
ally focused on community initiatives and area-based development,
engage in a dense network at the local scale. What is interesting,
however, is that their network is more diversified, as it involves social
cooperatives and NGOs with a societal focus which, by engaging
with them, aim at fostering social inclusion and dialogue through
the arts (Circo SottoSopra, Dry-art, EtaBeta, Fraternal Compagnia,
Laminarie). The two levels, however, cannot be entirely disentan-
gled, as the two network structures meet in areas where the lower
and the higher level of cultural production exchange practices and
share spaces - as is the case with the centre DAS, Dispositivo per le
Arti Sperimentali or the cultural spaces who have entered the Trans
Europe Halles network.
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Informal organizations, political collectives and associations of social
promotions are, in their turn, tightly correlated: a dense network
exists between collectives promoting grassroots political actions
and protests (as is the case of Centri sociali such as Labas, TPO,
Vag6'1); organizations proposing new systems of food production
and/or distribution to fragile groups (Campi Aperti, Cucine Popolari,
respectively “Open Fields” and “Popular Kitchens”); associations
organizing health services for those who do not have access to basic
healthcare. The local network, operating in a diffuse way within the
urban fabric, is corroborated by interactions with organizations hav-
ing mostly a European reach and which aim at similar goals, such as
Noname Kitchen, supporting people on the move with food supplies,
and Mediterranea - Saving Humans. Similarly, women rights collec-
tives and organizations show particularly intense cooperation with
actors at the National and European level, activating initiatives which
are embedded in international rights' networks (Global Network
Shelter Forum, Women Against Violence, respectively at the Global
and European levels). A robust network of organizations operating

in the domain of sustainable mobility exists mostly at the local level,
often sharing spaces and goals with political collectives.

Besides the existence of some isolated network of cultural
organizations or minor neighborhood associations, which appear at
the margins of the network analysis, what is evident is the intercon-
nectedness of levels which, though clustered into denser networks,
contribute to overcoming the view of grassroots activities as sparse,
and identifies a distinct grassroots level of urban governance and
collective city-making which, according to the typologies indicated
in Fig. 1, actin common to produce behavioral changes for more
sustainable production and consumption modes, for low-carbon
mobility concepts, and for social cohesion, with a robust contribution
from the arts and cultural sector.

Discussion & Conclusion

Effective responses to urban crises “depend on successfully inte-
grating ‘universal (scientific) knowledge with knowledge particular
to the social, ecological, and historical circumstances of particular
places’ (Gollagher & Hartz Karp, 2013: 2346). What emerges is that
the Bologna grassroots ecosystem operates within a very dense
network of interaction on several levels, which seems dependent

on the size of the organizations and, to some extent, on its scope.
The impossibility to disentangle the two levels and to identify dis-
tinct ones testify, however, for a dense interaction between local
practices and transnational frameworks. This is particularly evident
in the ecosystem of NGOs and political groups whose activities are
grounded in the spaces of the city, and whose actions have practical
implications in the life of its dwellers, especially those living at the
margins, not having access to healthcare or food, or a proper shelter.
This action is highly coordinated, embedding mutualism and the
complementarity of actions which end up resulting in a coherent,
patterned and networked practice of city making. As said by Schmid
(2021: 202), “patterns of practices can catalyze spaces for grassroots
governance. Practices which built relations that are conducive to
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further transformative activities enlarge the spaces for alternative
economic and political relations”.

These organizations, while engaging with a local struggle for
a more sustainable and accessible city, and in shifting the economic
paradigm towards sustainable growth, are simultaneously acting in
partnership with other major global or European organizations (in
most cases even bypassing the National level) by which they are
informed and which, in turn, are informed by their actions. This pro-
duces a twofold movement between political practices and concepts
aimed at making cities sustainable from a social and environmental
perspective. This generates a loop between the local and the global,
where “global human rights first transform local actors’ movement
actorhood, which concurrently shapes their goals and strategies, and
then provides political opportunities to propel the movements into
new activities.” (Tsutsui, 2017: 1092). Within this perspective, such
initiatives appear to be “sustainability transition pioneers” (Gernert
et al., 2018), operating at the forefront of open innovation for environ-
mental justice and the ecological transition.
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The contribution describes the activities of a teaching and
research experience, named Alter_Azioni. It consists of three
main parts. Firstly, it introduces the lagoon context as the
reference framework used to experiment with a design local
based to address the problems of the local territory and the
environment. The paper moves on to discuss the design
approach proposed to the students, contextualizing research
and experiences based on the needs of the region and its
inhabitants, through the exploration of a possible balance
between the biological approach and the artifactual one.
Furthermore, it summarizes some references about these
issues, in order to gain a deeper insight into the chances or
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as possible alternative scenarios.
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Scenario - the Venetian Lagoon

The reference scenario for this paper is the Venetian lagoon, a vast
territory with a surface area of approximately 550 km?, of which
approximately 130 km? is made up of islands and terrestrial land, and
the remaining 420 km? is made up of bodies of water (Matticchio et
al., 2017). This is an area that is, by its very nature, mutable and in
constant transition between land and water, in which it is possible

to experiment and explore new possibilities for research and design
projects. In this context our interest has shifted towards systems of
things in which aesthetics and poetics are brought into play to load
‘nature-based’ solutions with expressive potential, suitable for the
survival of very fragile situations, going beyond approaches and strat-
egies of the design project based on functionality directed principally
at the industrial system. The experimental aspect consisted in driving
the students to analyse different circumstances of a local context, a
very particular territory such as the Venice lagoon.

Fig. 1
Lagoon of Venice: a fragile
environment. Ph: Giorgio
Bombieri.

This area represents a wealth of biodiversity, landscapes, culture,
and history, which is not comparable to other coastal areas of the
Mediterranean basin (Zanetti et al., 2007).

The Venice lagoon is an emblematic and successful exam-
ple of the interaction between man and nature, which contrasts the
slowness and apparent unchanging place with an extreme fragility
due to the unstoppable rapid transformation of the ecosystem, the
unresolved issues related to climate change, the human intervention
too invasive and short-sighted. Among the causes of the deteriora-
tion of this territory, of which only 8% consists of dry land, prevail the
issues of sea-level rise and wave motion, large tourist flows, trawling,
isolation of small villages with a rich cultural heritage, water pollu-
tion, microplastics, alteration of flora and fauna with the consequent
loss of biodiversity, the progressive weakening of craft economies.
The apparent immutability threatens to be disrupted by the quick-
ness of the traumatic effects.
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Beyond the constrained and traditional paths of industrial design,
these urgencies impose the need for a strong and rapid push exploit-
ing the design capabilities to imagine and build possible futures. In
fact, this project started with the idea of facing the complexity of the
lagoon ecosystem by inviting students to research specific local sit-
uations - social, cultural, environmental - through collaboration with
local stakeholders to imagine scenarios of daily life for a short-term
future. The primary objective was to highlight possible chances for
the sensitive nature of this environment, testing with the students a
different way of conceiving and managing the design skills, tools, and
processes. Young designers were asked to contribute to the collec-
tive process of social innovation (Manzini, 2015) for the quality of life
in vulnerable areas such as the Venetian lagoon.

Reorienting the Design Approach
Between Biological and Artifactual

The Alter_Azioni project focuses on a specific region and the people
who live in it, their needs, and their behavior, aiming at the heart of a
problem in order to foster new visions and generate ideas capable of
influencing the lagoon context: a shift from designing forms, spaces,
services, and artifacts, to conceiving a way of being and living.

Increasingly frequent critical emergencies on an environ-
mental, social, political, and economic level bring into focus the need
to rethink the dynamics of the production system and distribution of
goods, pushing design to interrelate with the local territory or a spe-
cific context in which to develop circular and proximity relationships.
Driven by a responsible vision, the project deals with the most critical
issues of everyday life, and, beyond form-related features, aspires
to content (Papanek, 1971) with a greater focus on semantic and
cultural aspects, in relation to history and traditions, relationships
and feelings, using tools and a more empathetic language (Fagnoni,
2012). As Paolo Cardini states, design can be considered “an endog-
enous act, that lives and grows in specific contexts, rather than being
an exogenous element implanted in existing systems with a high risk
of rejection” (Cardini, 2022, p. 17).

In this framework, design is not a goal to be achieved, it's not
the design of something, a form-oriented investigation, but rather
the design for something, as a medium to bring about changes that
have a positive impact on society and the environment. In this way,
the design tools and approaches are applied to intervene in changing
a specific situation, or, quoting Herbert Simon, to “devise courses
of action aimed at changing existing situation into preferred ones”
(1969). The concept of designing for something has become estab-
lished especially since design has started to expand from the design
of tangible things to the design of services, experiences, and pro-
cesses (Sangiorgi, 2011).

Meanwhile, designers have begun to spread new conju-
gations of design in areas aimed at the social, the commons and
the environment: social impact design, socially responsible design,
design for social innovation (Resnick, 2019), recall the connection
established by pioneers such as Papanek, Maldonado, Yona Fried-
man, between design, ecology, and social development. This has
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brought to the attention of designers those instances of the research
for an ethical and sustainable design path — as opposed to a vision
aimed exclusively at commercial purposes - that has been spreading
since the 1980s through those participatory and responsible prac-
tices. Emanuele Quinz (2020), in his late book, talks of design as an
anti-industrial project.

After all, as Manzini points out, most of the problems people
face lie in proximity (Manzini, 2021). Relationships develop within a
given context understood both as a physical space and as a social
form in which action becomes possible and the project takes on
meaning. The system of constraints and opportunities that are
proposed, the possibilities for action, also need to be repositioned
in proximity, going to strengthen the thickness of the social fabric,
operating in the hybrid physical-digital space.

Therefore, the pursued approach combines the humanistic
and sensitive dimension of design with the technical-scientific per-
spective that regulates the way of working.

Through an osmotic process of micro-actions, which con-
nect and establish rhizomatic relationships (Deleuze & Guattari,
1980) the design processes and tools are used aiming to sensitively
reunite the individual with the surrounding everyday reality.

Designers who “shape a design space in which non-special-
ised users can access user-friendly environments in which they can
design their own objects” are defined as meta-designers by Jos De
Mul (2011). The transition from designer to meta-designer means
allowing a passive user to evolve into an active agent of change that
overcomes limitations and problems with endemic and endogenous
solutions (Cardini, 2022)

Back-Casting

Already in 1998 John Tackara in Domus magazine (1998) clearly ana-
lysed futuristic visions for the design of 2028, talking about entropy
and seeing how design was already able to detach itself from indus-
try and also innovation. He also talks about back-casting, a project
path that aims at processes rather than products, investing more in
the collaboration and the integration of skills and disciplines, to arrive
at imagining concrete opportunities and new directions for design.

The Alter_Azioni project works on 16 products-services,
actions able to stimulate reflection and address specific behaviours,
rather than defining the materiality of the products, to recover an
increasingly limited social imagination (Mulgan, 2020). The ability to
conceive great technological developments and futuristic scenar-
ios and the progressive blurring of the boundaries between human
and artificial are diminishing the capability to react even in front of
the prefiguration of apocalyptic visions (Latour, 2018; Morton, 2018;
Staszowski & Tassinari, 2021).

Rapid evolutions in digital technologies have transformed
production processes and information systems, and the demateri-
alization of products has changed the way we consume, work and
travel, offering alternative experiences and creating new collabo-
rative market logics in which services or product-services take the
place of traditional goods in a perspective of innovation by meaning
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(Verganti, 2018). The primacy of servitization (Siagri, 2021) indicates
that the raw material of the economic and social system may now
become sharing and collective intelligence (Mulgan, 2018) in the
context of a different function of territories, no longer considered

as matters of mere extraction of materials and energy or support
for industrial settlements, but as evolving intangible assets (Siagri,
2021).

Alter_azioni: Designing Otherwise

In this time of the extreme present in which everything can change
in a very short time, there are things and circumstances that seem

to remain unchanged and unchangeable, such as the lagoon. The
term Alter_Azioni refers to a different way of approaching design. In
this combination of words, Azioni (Actions) relates to design acts and
interactions between place, people and peculiar circumstances, the
aim of which is to design starting from the priorities of the geograph-
ical context. In its turn, the term Alter indicates the otherness: related
to the Venice lagoon this term investigates the concept of other and
refers to a pluriverse (Escobar, 2018), a system in which it is possible
to rethink other ways of moving, caring, feeling a sense of belong-
ing, and preserving. When considering the pluriverse, we expand

the horizon of our perspective, recognizing and appreciating the
multiplicity of realities co-existing. Each reality within this pluriverse,
holds unique interactions, dynamics and ways of living which inspire
alternative design practices. These universes propose a multitude of
potential, encouraging a shift away from a singular, dominant per-
spective to a vast array of interconnected realities.

This approach encourages young designers to focus on an
in-depth research phase with an ethnographic and geographical
field analysis, which supports and guides the different stages of the
design process. As a consequence, it follows the Double Diamond
design process model of the British Design Council, which has been
adapted for this specific context.

In the first divergent part of the design process, it was essen-
tial to carry out some preparatory exercises using visual collaboration
platforms and guided brainstorming sessions, to identify some char-
acteristic aspects of the target territory, even in a preliminary way.
Subsequently, the students were engaged in creating a postcard on
a subject that had particularly impressed them, such as biodiversity,
recovery of local craft traditions, and conservation of natural herit-
age, with the aim of understanding a possible approach to such a
specific context. A key stage is an on-site investigation, when the
students carried out an exercise called Video Personas, which had
a twofold purpose: on the one hand to collect valuable information
directly on the place, using the ethnographic approach typical of
UX design and service design, and on the other hand to move in a
real context and experiment with design as a tool to perceive social
impact, contextual reality and proximity relationships in a direct way.
The Video Personas become in this way a design artefact.

With this approach it was possible to identify some situations
that were unknown to the students, through personal confrontation
with some people found on site (e.g. the elderly farmer who grows
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vegetables on the island of Sant’'Erasmo, the CNR researcher who is
an expert on algae, the chef who only uses local raw materials from
the lagoon area, the foreign tourist who arrives in Venice for the first
time and has to plan his timetable, etc.) with the aim of identifying for
each of them needs, desires, habits and cultural backgrounds.

Compared to the already well-known Personas tool, the use
of video offers different information: “The video supports empathy,
engagement and understanding of the character, it communicates
the softer details on behaviour, action and motivation and creates
curiosity” (Nielsen, 2013, p. 78).

Through the video interview, the student is no longer forced
to design by imagining the world in its most global and abstract
dimension but enters a direct relationship with the real context, with
the people who inhabit it, their stories, and their work, establishing a
deeper and more authentic knowledge process.

During the following phases, design projects have been
developed, enabling students to gain experience, making their pro-
posals take shape, using local materials and realizing study models,
with the help of local stakeholders. Some of them will be carried out
with local associations, others received some funding and prize,
others probably could be involved within the framework of the post
initiatives of an Interreg project (https://www.italy-croatia.eu/web/
crew) on the local development of the Venice lagoon.

Three Paths for a Short-Term Future

The Alter_Azioni activities and design projects aim to take care of
the place, be rooted in the local context, and feed circular processes.
Starting from the research work and design experiences three trajec-
tories can be classified, useful to identify possible directions of the
design role in the contemporary context.

Bio-Based and Second Life

This path includes bio-oriented projects that experiment with natural
materials approaches, that enhance local products, crafts, activities,
and their related contexts.

A critical emergency in the lagoon is the progressive erosion
of the salt marshes, which endangers the survival of the lagoon
and its inhabitants both physically and culturally. Addressing
these problems, the project Pitaro is a product-service system that
involves people in a community and collaborative action aimed at
the environmental restoration of salt marshes. It allows people to
grow halophyte plants at home, with the purpose of replanting them
in salt marshes.

Another design proposal considers that Venice has the
potential to become a benchmark on the topic of seaweed. There-
fore, Tressa is an open-source product-service for the collection and
reuse of algae, a fundamental natural element for the fragile balance
of the lagoon ecosystem, but at the same time a versatile material in
its adaptability of use.
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Fig. 2
Tressa, a project for algae.
Collection, information,
witnessing through
products-services. @luav
Alter_Azioni Lab Design 3.

Fig. 3
Pitaro, a proximity sharing
service for a community
and collaborative action
aimed at the environ-
mental recovery of salt
marshes (barene). @luav
Alter_Azioni Lab Design 3.

Traces and Experiences

This path includes projects related to local traditions, which recover
stories and knowledge of crafts, places, rituals or ways of life that are
in danger of disappearing.

One example is the tradition of pearl manufacturing: since
the 13th century pearls have been used as currency, but it is only
since 2020 that the know-how related to this long-standing knowl-
edge has become part of the Unesco heritage. The Contatto project
is a product-service system that offers an experiential tour in the
Venetian Lagoon to raise interest in the art of Venetian pearls.
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L & { Fig. 4

& s = | )' ‘ Contatto, an experiential
‘L | 'S E LA n tour that guides people to
the art of Venetian pearls.
@luav Alter_Azioni Lab
Design 3.

Habits and Welfare

This path includes projects that aim to facilitate the maintenance of
lifestyles and habits, seeking a balance between the distinctiveness
and image of the lagoon, and the needs of its inhabitants.

In the lagoon the problem of travel between the city and
the islands is real and urgent, on the one hand because of the huge
influx of people and on the other because of the complications
involved with the use of public transportation. ‘Ndemo is a special
boat pooling service accompanied by a set of products (pinpoint,
raincoat, and seat) that allows the best possible use of private boats.

Another problematic aspect is the lack of care services:
many islands have no pharmacy, forcing residents to make very long
and difficult journeys to purchase medication: Medice is a prod-
uct-service that consists of a communicating system composed of
hubs, drones and a mobile app and it has been designed to integrate
the existing pharmaceutical service system.
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The aim of these projects is to go beyond the academic exercises
centered on theoretical tasks, fostering practical experimentation
in the development of personal projects in collaboration with local
stakeholders. This hands-on approach is exemplified in Tressa
project through the prototyping of a bioceramic and a bioplastic
film derived from algae. These materials have been used to create a
set of tableware, underlining an emerging trend in the use of sec-
ond-generation materials. Similarly, ‘Ndemo project resulted in the
development of a service and the necessary artifacts for its opera-
tion, also participating in the incubation process as a startup.
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Fig.5
‘Ndemo, a boat pool-
ing service to facilitate
movement in the Lagoon
in an economically and
ecologically sustainable
way. @luav Alter_Azioni
Lab Design 3.

Fig. 6
Medice, a product-ser-
vice system for health to
improve the pharmaceu-
tical system, with hubs
scattered around the
lagoon and drugs trans-
ported by drones. @luav
Alter_Azioni Lab Design 3.



Changing Design Paradigms

In a world of ever-increasing emergencies related to climate change
and pollution, it is not possible to continue with the idea of design
feeding the global commodity system (Rawsthorn, 2018). Instead of
seeing design as the production of goods and commodities, it needs
to be understood as the making of what is necessary for sustaining
the environment.

If the aim of design discipline is to improve people’s life,
today we need to think about maintaining and protecting the habitat
in which they live.

We are facing a momentous change: an unstoppable pro-
cess of social and environmental ruin puts us in front of the faults
of the previous ones. The young generations of designers are much
more sensitive to these issues: they feel anger towards those who
preceded them thinking without any scruple only about their inter-
ests (Fagnoni, 2021). In this sense, as educators, we try to make
experiences with our students to imagine a different approach to our
disciplines: how to apply design skills and tools to contribute to the
maintenance of the fragile local habitat in which we live.

Fundamental to this project is the idea that designers need
to consider designing as/for the common goods (Botta & Jungiger,
2021) and consequently the commons, not only as a matter of result
but as an attitude (Rawsthorn, 2018), testing a process in an exper-
imental way, to finalise an alter way of conceiving and developing
product-service systems.

Following the outlines of a post-digital craft, a long time after
Sennett's book success (2008), good hands have regained vigour,
although electronics, computer science and artificial intelligence
dominate and dematerialize customs and traditions. The “good
hands” (as they are virtuous, technically skilled) are also “good
hands” (as they are polite, doing right). These practices recover the
culture of proximity between the local workers, the local economies,
and emerging designers (Fagnoni, 2021).

The mapped three paths address the environmental sense of
design, offering a contribution to the ecological concerns of human
cohabitation within a biosystem and taking care of the making of a
relationship system.

In order to address these needs, the design process experi-
mented in the Alter_Azioni project was based on a multidimensional
design: it includes projects of services, products, installations,
actions, and participatory practices, characterized by a commitment
to activate social transformations and improvements of the exist-
ing environment oriented towards the common good, citizenship,
sustainability, and accessibility. The process starts from a careful
analysis in the field, experimenting with methods to reconstruct a
representation of reality: video interviews carried out on the territory
are a concrete example of this. They do not represent a mere ethno-
graphic and documentary investigation phase, but are intended as an
artefact, constituting the story designed for and with local stakehold-
ers, the recipients of the interventions, in response to increasingly
pressing social and environmental needs. These video interviews
gave origin to the product-service systems described above.
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Some steps underpin this paradigm shift: the first one is based on
the importance of using local materials, rethinking production as an
environmentally friendly system, and introducing an experimental
approach through the re-circulation of natural waste. The second
gives importance to the enhancement of territorial heritage through
the recovery of rituals, gestures and actions related to objects, artis-
tic and craft products, foods, memories, and places. The third pro-
cess focuses on the primacy of servitization, considering sharing and
collective intelligence as the raw material of the economic and social
system for a different balance of territories resources.

The challenge is thus to promote and support the shifts
towards sustainable habits and practises. This is possible by adopt-
ing a systemic and planet-centric approach, strengthening the
ethical approach of design, by reactivating and re-enabling its role
in tackling the wicked problems that distinguish our time through
focusing on the hyperlocal context.
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Introduction

As stated in the ‘Beyond Net Zero: A Systemic Design Approach’
Report by the Design Council (2021), “We are facing an enormous
challenge in dealing with the climate crisis. Despite promises and
good intentions across the globe, we continue to see increasing
emissions, environmental pollution, and rising inequality.” (p. 5).
Also, COP26, the 26th United Nations Climate Change
Conference, has further stressed the difficulties and lack of cohesion
in defining solid strategic objectives. In particular, for the substan-
tial change in climate mitigation actions and sustainability of our
socio-economical models, that should be fair and indeed sustainable
for all the places in the world. Moreover, we live in a highly intercon-
nected world. Still, relevant decisions on reversing course to tackle
climate change often consider the economic needs of the population
inhabiting the world’s most developed parts. However, the worst
problems in underdeveloped or developing contexts are dictated by
ever-increasing actions or demands from the countries that define
the fate of the global economy. These challenges can be defined as
“wicked” (Rittel & Webber, 1973), as they are complex, ill-defined
problems that traditional problem-solving methods cannot solve.
Nowadays, designers are asked to face what Donald Norman and
Pieter Stappers call complex socio-technical systems (Norman &
Stappers, 2016) that should be addressed from a systemic perspec-
tive, considering the needs of the planet, as a system, in a more-
than-human perspective (Gaziulusoy et al., 2021). Since the global
pandemic of Covid-19 and today, with the current conflict between
Russia and Ukraine, the fragmented way the phenomena happened
in other contexts were previously observed, perhaps far away from
where we live, is beginning to change. The global challenges are
to be considered transnational in nature and trans-institutional in
solution. They cannot be addressed by any government or institution
acting alone. They require collaborative action among governments,
international organisations, corporations, universities, NGOs, and
creative individuals. Moreover, this fragmented view must also begin
to be overcome regarding climate change issues. It is, therefore,
necessary to enable a vision that emphasises the interconnected-
ness that has always existed. As James Lovelock 1979, with his Gaia
Theory and the Club of Rome researchers, predicted within the Lim-
its to Growth in 1972, people began to realise that more sustainable
and joint action is needed to avoid an irreversible disaster (Lovelock,
1979).

Design as a Contribution
to the Global Sustainability Transition

These preliminary remarks lead us to consider the role that Design,
both as a discipline and a practice, can play in dealing with such dis-
ruptions by influencing behaviours, managing complex systems, and
promoting sustainable production and communication processes.
The Design discipline has always been influenced by multiple other
fields, from hard science to humanities and social sciences. After-
wards, influence has become the ability to mediate between parties
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(Minder & Heidemann, 2018), and this led design to interact with
different stakeholders and diversify its fields of action. Meanwhile, as
a tangible example of the process mentioned above, during COP26
in Glasgow, it took place Design For Planet. The first edition gave
the stage to visionaries across the Design field, who are leading in
sustainability and climate action, and who aimed to support deci-
sion-makers to prioritise the well-being of our planet in their work.

In addition, the Ellen MacArthur Foundation, one of the prominent
non-profit organisations dealing with the Circular Economy, took
part for the first time in a COP to provide the expertise and informa-
tion gained over the years. It pointed out that 45 % of emissions are
associated with producing goods like food and consumer products
(Ellen MacArthur, 2021). This stresses the profound relationship
between Circular Economy and Design, thus highlighting the need
to redesign production and consumption systems to make them
regenerative, capable of exploiting the connections generated within
a territorial system and together with the people who live there and
govern it. Within this framework, governments must understand that
national Circular Economy and climate plans cannot be conceived
as separate entities (Barros et al. 2021). Innovation, wise manage-
ment of material flows, new business models and cultural shifts can
reduce costs and dependence on raw materials and reduce emis-
sions and environmental impacts. This paper shows the connection
between the attention to the local context regarding sustainable
development and the role of design by merging levels of complexity
Fig. 6 addressed by the discipline. Specifically, the PhD’s research
highlights how Systemic Design creates mutual relations between
people, value chains, and resources of a territory, aiming to enhance
local cultures and generate development and collective well-being
through a glocal perspective (Persson & Erlandsson, 2018).
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The Evolution of Design as a Discipline.
The Fundamentals of the Literature Review

Over the past decade, Design has been committed to offering support
as a technical, creative, and participatory practice with various prob-
lem-solving tools to be used and shared. These tools are helpful and
strategically adopted in tackling challenges involving the stakeholders
through a bottom-up and participative approach. One of the aspects
already mentioned in a The Guardian article in 2013, which referred
to the Design Council’s work: “By doing research and running work-
shops with local people, the designers were able to tackle some of the
causes of major frustration and confusion for residents and the coun-
cil" (Design Council, 2021). If we add to the technical and creative
elements of design the ability to interpret, visualise and understand
complexity, we are dealing with Systemic Design. This is recognised
for its ability to address and understand complex and uncertain prob-
lems. This aptitude could significantly contribute to strengthening the
criticality of the multi-level sustainable development process.
Furthermore, Systemic Design practices have developed
co-creation approaches that integrate social systems principles to
guide stakeholder design for complex systems (Jones, 2018). This
paper presents a systematic literature review that aims to understand
in which niches Systemic Design and other Systems-Oriented dis-
ciplines have become embedded to support the definition of new
strategies at the personal and public levels. The research is part of
the first year of the doctorate path and concerns the role of Design
(with a focus on Systemic Design) for a sustainable territorial transi-
tion. An additional guide is made on what could be the initiatives and
action plans related to Circular Economy practices as a driver for local,
sustainable development. The latter is an area of interest throughout
Europe and internationally. It is essential to underline that nowadays,
also thanks to the funds of the 2021-2027 financial framework and
the recovery plans from the Covid-19 pandemic (Fig. 2), there are many
projects and research which are addressing sustainable territorial
development, and many of them relate with Design methods and
decision-making processes, especially regarding sustainability and
sustainable transition.

Fig. 2
European funds allocated

for the financial frame-
Single Market innovation and Digital work 2021-2027.

Cohesion, Resilience and Values © Authors.
Natural Resources and Environment
€ 2 - 01 8 Migration and Border Management

tri"ion Security and Defence

Neighbourhood and the World

European Public Administration
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The research context has been set by defining a time frame based on
facts, publications and projects that intertwine sustainable devel-
opment trends and the Circular Economy. As shown in the scheme
depicted in Fig. 3, several keywords used within the search queries
were considered, revised according to trend analysis, and associated
with the outlined national, European and international action plans
and strategies.

Milestone timeline:

Design

Systemic Design

Sustainable
development

ERDF

\/\_/\lvgu

Circular cetonpon

Economy \/“'

'feb 2015 july 2017 | dec 2019

European Godgle trends research !

Territory
] 1

A |

Y &

Two thousand fifteen marks a year to start talking about concrete
actions to be taken and goals to be achieved. On September 25,
2015, the 193 states of the UN General Assembly adopted the 2030
Agenda entitled Transforming our World, setting ambitious goals that
promote cross-sectoral and multidisciplinary cooperation to change
the world together.

Methodological Approach to Enable
an Innovative Research Process

The methodology adopted at this research stage combines various
elements to determine a clear picture of the context in which the
research is carried out and then to outline the gaps to intervene
through pilot studies in the following years of the doctoral journey.
The starting and primary point of the methodology adopted is to
answer the following research question: How can Design, particu-
larly Systemic Design, support sustainable territorial development
Strategies (at the local and regional level) in a (post) pandemic
context? For this purpose, the research considers facts and papers
from 2015 (Fig. 3), the year in which the Sustainable Development
Goals were defined within the COP21 objectives. The first Circular
Economy Action plan was published and then arrived at the current
(post) pandemic transition context. A methodology implements the
research based on four steps, which were analysed according to the
double diamond innovation process (Design Council, 2005), inte-
grated with the gradual dynamics of divergence and convergence
theorised by Bela H. Banathy in 1996 (Fig. 4).
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The methodological choice of combining the two processes men- Fig. 4
tioned above is because, on the one hand, the double-diamond Visualisation of
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process prepares an innovative way to approach the topic, including ¢ authors.

through the literature review process. On the other hand, Banathy's
theorisation emphasises the iterative nature of the design process
(1996). Systemic Design is crucial to assessing the process and pro-
jects’ effects in the analysed context.

The steps for defining the context within which the research
is articulated are explained here. Then we move through the literature
review process to convey the preliminary results:

Step 1. is characterised by the review of the academic litera-
ture with the addition of reports and research by the world’s leading
exponents who are concerned with analysing the role of design in
decision-making contexts involving not only private spheres but also
the public sector (e.g., Design Economy by Symbola, OECD Reports);

Step 2. instead investigates the strategic directions of inter-
vention proposed by the different post-pandemic action plans for
long-term planning. This provides insight into the complexity behind
the action programmes and how the discipline of design can be called
upon;

Step 3. brings together the first two steps towards a more
specific in-depth study of the research that orbits around Systemic
Design for sustainable development and the disciplines close to this
field of the design discipline to define some interpretative keys start-
ing from the analysed panorama.

Finally, Step 4. converges all the previous steps of the
research to give the preliminary results of the analysed context so that
it is possible to outline the intervention scenarios of the doctoral study.

Preliminary Results From the Literature and Analysis

The systematic literature review was carried out through two pri-
mary databases (Scopus and Web of Science) to define the impact
of Design disciplines on the sustainable territorial transition. Table /
highlights the results obtained through a query that was purposely
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wide-ranging to include all the topics and fields that have dealt, to a
different extent, with design for sustainable development and tran-
sition of territorial socio-technical systems. Ultimately, the records
obtained from the other databases have been cross-referenced to
eliminate duplicates. Among these, the references that did not con-
form to the search by geographical area or topic were eliminated.

participatory AND design OR co-design) AND ((regional OR
local AND sustainable AND development) OR (regional OR local
AND sustainable AND transition))) AND (LIMIT-TO (PUBYEAR,
2022) OR LIMIT-TO (PUBYEAR, 2021) OR LIMIT-TO (PUBYEAR,
2020) OR LIMIT-TO ( PUBYEAR, 2019) OR LIMIT-TO (PUBYEAR,
2018) OR LIMIT-TO (PUBYEAR, 2017) OR LIMIT-TO (PUBYEAR,
2016) OR LIMIT-TO ( PUBYEAR, 2015))

Query Database Records Final publications
TITLE-ABS-KEY ((systemic AND design OR transition AND Scopus 422 50
design OR design AND for AND sustainability) OR ( Web of Science 217

The step-in progress of this preliminary research is the analysis of Tab. |

the collected results and their categorisation according to the main
topics dealt with. It is already possible to present an outline of the
most relevant keywords highlighted by the databases (Fig. 5) that will

The significant impacts
of Design disciplines for
sustainable territorial
development. © Authors.

allow a general analysis of all the contributions. Greater attention was
placed on identifying the areas of design that emerge from the docu-
ments within the databases. Those design areas reflect the keywords
entered in the search query. However, also other design disciplines
have emerged in support of bringing out the opportunity for contami-
nation between methodologies and the design application.

Assessment  Conservation  Sustainability Community Agriculture

Transdisciplinary

Sustainable Development Goals Approach Strategic Approach

8ustaina ble Development Design Strategies Supply Chain

Circular Economy
Impact .
Local Economy Policy Rural Development o

Biodiversity ]
Ul‘ban Planning Governance Deslgn Education

Ecotourism

Innovation Management . Participatory Mapping

Urban Development ON  Decision Making Design Method
Interdisciplinary Stakeholder engagement Tourism Qualitative
F d Regional Economy Participatory Approach Rural
(o] 0] . . . m
Energy Territorial Management Sustainability
Ecosystem
The figure (Fig. 5) shows the keywords identified by the authors in Fig.5
a hierarchical order: some topics of the research are more general Literature Review

(Rural Development, Local Government, Land and Resource Man-

keywords. © Authors.

agement, Policy Making), and others are related to specific interests
(Urban and Reginal Planning, Tourism, Cultural Heritage, Local
Community). After analysing the keywords, an in-depth reading of
the most relevant publications was done based on relevance and
the number of citations. For example, we excluded the publications
that are out of topic regarding projects developed and the research
output. Table Il. shows a paper selection related to the main issues
highlighted and listed in this preliminary literature review phase.
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Topic The main aspect highlighted

Main publications

Policy and Governance Co-creation; Collaboration
and Stakeholders’

engagement;

Righettini, 2020; Heitmann,
F., Halbe, J., & Pahl-Wostl,
C., 2019

Visioning and Planning Strategic Vision; Resilient

Communities

Fredericks et. al 2022;
Fouché, E., & Brent, A., 2020

Educational and Cultural
aspects

Cultural shift;
Transdisciplinary Approach

Arbogast et al. 2020,
Trott, C. D., Weinberg, A. E., &

McMeeking, L. B. S. (2018).

The Design Contribution
for a Disruptive Sustainable Territorial Transition

The analysis of the keywords from the literature allows us to identify
some of the main areas of Design that emerged from the cross-sec-
tion between design and sustainable development of the territory
according to the applications and perspectives of the Circular
Economy like Design for Sustainability, Transition Design, Policy
Design, Service Ecosystems Design. Fig. 6 shows the intersection,
done on different scales, between the specific topics emerging from
the literature belonging to other Design disciplines and those most
closely addressing the proposed research topic. This highlights that
design can contribute to radical transformations requiring long-term,
systemic, and structural societal changes (Loorbach, 2010). In this
scenario, Systemic Design can propose methodological and practi-
cal tools to develop strategies for sustainable development policies,
collaborating in environments strongly characterised by transdiscipli-
nary environments.

Sustainable
Product-Service-
System Design

SCALE Service Design

Design for Social

Design for Sustainability | "
nnovation

Co-design
AREAS OF DESIGN

Strategic Design

Policy design

Tab. Il
The main topics and
aspects highlighted in the
literature for sustainable
territorial development.
© Authors.

System Oriented Design

Systemic Design

Transition Design

Service Ecosystems
Design

Sustainable tourism
Education for

Circular Economy sustainable development

SPECIFIC TOPICS for focal businesses

FROM OTHER DICIPLINES

Sustainable
policy making

Decision making
processes

Discussion and Conclusion

This first literature review shows that Design disciplines, specifically
the ones closer to Systemic Design, are mentioned in multidiscipli-
nary scientific publications addressing the sustainable transition

of territorial systems. Very often, systems thinking is mentioned in
contrast to or in support of the creative process of design thinking,
highlighting how the different components that make up this design
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Fig. 6
Literature Review
categorised keywords.
© Authors.
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area are exceptionally flexible and highly cited, especially within

the chosen time frame. The terminology is indeed loose, and it is
possible to apply it beyond the areas of design. Equally important is
that on the international scene, the methodological frameworks of
strategy are considered in decision-making processes and co-design
spaces with policymakers (Mortati et al., 2016). The paper lays the
groundwork to address the research gaps previously mentioned,
with its contribution based on the desk research conducted and
within projects developed that will be worked in a co-disciplinary and
cross-sectoral arena with the Sys — Systemic Design Lab (https://
www.systemicdesignlab.it/) from Politecnico di Torino. One of the
first significant gaps to be addressed in the short-medium term

is the definition of practical tools a"d methods to actively engage
stakeholders. This is to enable decision-makers to understand how
they can be incisive in the activities they outline if supported by
external actors such as designers, who are able to connect people
with their know-hows an expertise, resources on a specific context
and thoughts that come from the designing process, with a systemic
perspective. After defining these tools, it is essential to develop a
framework carefully and universally, as the Design Value Framework
of the Design Council, to measure the impacts that Systemic Design
has on society through the projects and research conducted. Really
understanding the dynamics generated when designers are called
upon to activate participatory design processes, with an impact on
places and people for their sustainability, is crucial, to understanding
their real value. The next steps of this work are to address the gaps
highlighted by the literature review and to study multiple design
methods to support transition processes in transdisciplinary con-
texts. This is because implementing design-led procedures fosters
co-creation and strengthens socio-economic systems; in a long-term
perspective, crucial for policymaking, especially concerning the
recovery of Covid-19 implications. Transitions have been framed as
design challenges with technological, creative, and political dimen-
sions.
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Abstract Keywords

The paper introduces preventive innovation as a possible Preventive innovation

way for design to address global challenges within the Bio revolution

broader context of the Bio Revolution, understood as a dual Post-anthropocentrism
convergence - technological and cultural - between biology Multidisciplinary roundtable
and artifice. The interrelated condition, amplified by environ- Ethics

mental crises and technologies that go so far as to recreate
nature, requires a broader reflection on innovation and a pro-
active and preventive attitude that allows us to develop a new
awareness of the reality surrounding us. To focus on the onto-
logical dimension of design in this context, we will describe
part of the results of “Biovision of the Future”, a research and
critical reflection path promoted by the authors with the con-
tribution of Stefano Marzano. The results under discussion
are five “attitudes” deriving from the critical reconsideration
of some paths that design takes in the Bio Revolution. These
may be valuable references for design approaches aimed at
preventive and post-anthropocentric innovation.
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Introduction: Bio Revolution and Preventive Innovation.

If the whole fabric of our earthly existence has to be redesigned in
excruciating details; if for each detail the question of good and bad
has to be raised; if every aspect has become a disputed “matter of
concern” and can no longer be stabilised as an indisputable “matter
of fact”; then we are obviously entering into a completely new politi-
cal territory. (Latour, 2009, p.8)

In this way, Bruno Latour introduces Political Ecology as
a new field of action, encouraging designers to expand their role
in “drawing together” not only the details of daily objects, but also
cities, landscapes, nations, cultures, bodies, genes and nature itself,
allowing modernism to break the deadlock of progress.

As Oosterling (2009) summarizes in the philosophical catch-
phrase “Dasein ist Design”’, we live in an age in which the world is
increasingly permeated by design, both understood as the design
process and as the effect of such process. Every aspect of our exist-
ence (from the technologies we use to consumption patterns and
social or political structures) results from human design. At the same
time, we are also shaped and influenced by design, as the systems
and structures we live in influence how we think and act."Dasein
ist Design” therefore implies that humans are responsible for their
design choices and that these choices significantly impact how we
live and interact with the world. It invites us to reflect on our ethical
responsibility as designers of our Being and our environment and the
need to consider the long-term effects of our actions.

In today's context, in which sophisticated technologies make
everything “technically possible” and in which our actions are also
capable of affecting the balances that keep the Planet alive, it is nec-
essary to introduce into the creative process a new type of “preven-
tive” reasoning that stimulates greater ethical awareness in all those
involved in innovation, taking into account negative scenarios as well
as the positive ones of any scientific development. The ultimate aim
is to develop a culture of prevention shared by the various human
spheres of research, ethics, spirituality, politics and justice. It is, first
and foremost, a cultural operation that implies taking responsibil-
ity for future scenarios and a commitment to build remedial tools
beyond those of progress to prevent the undesirable.

In this context, designers can act as catalysts within a more
complex network of actors and interlocutors thanks to their abilities
to read and interpret reality, integrate multidisciplinary knowledge,
and represent concepts through metaphors and images. The latter
can facilitate the exchange and collective creativity of multifunctional
groups in decision-making processes or offer projections of future
scenarios and possible solutions. In this regard, Paola Antonelli
(2019) asserts that design, while not being able to solve our existen-
tial problems, is nowadays configured as a well-considered “repair
strategy”, capable of supporting through the production of artefacts
of various kinds a reconciliation between human beings and the
complex systems that surround them, towards a more equitable and
guaranteed future for all. Designers should field an acute critical
sense to analyse the multiple links that connect humans to their
environments (economic, social, cultural, ecological and political)
and design reparations in the form of artefacts and concepts that can
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help the community to emerge from a common sense of “blinding
hypocognition”2.

In particular, unlike in the past, we now witness the gradual
fading of the boundary between things that represent the artificial
and those that represent the biological, between culture and nature,
bringing with it a series of ethical-philosophical but also practical-de-
signing questions worth discussing. The term “Bio Revolution” refers
to a set of advances in the biological sciences and biotechnology, as
well as exponential advances in computation, data analysis and auto-
mation, which are fuelling a new wave of innovation that could have
a significant impact in different sectors, from food and consumer
goods production to health, changing business models, value chains
and design practice (McKinsey Global Institute, 2020). More broadly,
the Bio Revolution refers to a new set of technological possibilities
and issues that exceed our ability to remain within the domain of the
artificial and make it almost impossible for us to break them down
into existing disciplines. A convergence that is not limited to technol-
ogies alone but extends to political, economic and social systems,
which become increasingly complex and prefigure a “neo-biological”
civilisation in which the “realm of the born” (all that is nature) under-
goes various forms of engineering and the “realm of the made” (all
that is humanly constructed) evolves towards a “bio-logic”, without
which it cannot continue to work (Kelly, 1994).

At the same time, the emergence of environmental and plan-
etary issues is undermining the anthropocentric concept of sustain-
ability based on the search for forms of habitability on the Planet that
see humans dominating other creatures, giving way to a geopolitical
vision of nature in which social and ecological instances are strongly
interconnected (Latour, 2000). In other words, the dissolution of the
boundary that used to delineate the artificial sphere, as well as the
encroachment of human and design activity to the natural sphere,
are nowadays also and above all visible in the complex challenges
facing the ‘Earth system’, leading to the emergence of new cultural
metaphors and philosophies that see humans as an active and
interconnected part of a great entanglement of hybrid relations with
the technosphere, the biosphere and the geophysical environment.
Some theories, such as the “Hyperobjects” theory (Morton, 2018),
the “Object Oriented Ontology” (Harman, 2018), and Critical Post-
humanism (Haraway, 1985/2018; Braidotti, 2020), definitively chal-
lenge the late-capitalist ideology of pure survival and sustainability,
extending philosophical thinking outside humans, to the point of
questioning reality and its perception in order to outline evolutionary
systems capable of including and mixing different forms of life. In the
post-anthropocentric perspective, humans are decentralised to a
“mobile assemblage in a shared living space that they neither control
nor possess, but simply occupy, always traversing in community, in a
group, in-network” (Braidotti, 2020, p.1); while environmental sustain-
ability becomes a broader concept, which does not only include the
reduction of human impact on the Planet by conserving resources,
but the ability to establish new forms of cooperation with nature and
with mutualistic benefits for both parties.

One might wonder what the “good of design” is in this con-
text and how designers can perceive, understand and take respon-
sibility within complex systems they cannot control. How could the
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“good of design” stimulate ethical, systemic and long-term respon-
sibility in all innovation stakeholders? At a time when everything

is “technologically possible”, but the design certainties are disap-
pearing, what are the new values that design can refer to? How can
design make governments, power structures and the whole commu-
nity more aware of the near future, if possible interspecies?

Biovision of the Future

Starting from these assumptions, “Biovision of the Future” was born,
a path of research and critical reflection on the issues concerning
the Bio Revolution and the related design challenge in defining more
sustainable and desirable life models. The research path, promoted
by the authors with the contribution of Stefano Marzano (CEO of
Philips Design from 1991 to 2011), involved numerous experts, pro-
fessors, researchers and more than 30 PhD students from different
disciplines with the macro-objective of stimulating a more critical
and strategic design culture regarding the use of the most advanced
(bio)technologies. The attempt was also to answer the numerous
questions that arise at a time when a material, multidimensional,
and multiverse convergence between nature and artifice stimulates
addressing systemic change, contemporary challenges and the very
value of sustainability from a cultural rather than technological per-
spective. With a view to preventive and ethical innovation, the design
must handle the enthusiasm of solving contemporary challenges by
simply rethinking products and processes from a biological perspec-
tive. So, it is of great importance to go beyond the individual point of
view of the designer collaborating with the scientist to implement
biotechnology or to explore its social dimensions towards listening
to and synthesising multiple opinions that also contemplate new
approaches to ecological understanding as well as systemic change
perspectives towards preferable futures.

In particular, “Biovision of the Future” was structured in four
phases, each including specific participatory and multidisciplinary
discussion activities.

The first phase consisted of a virtual round table entitled
“Biovision of the Future. Discuss life through design” on the ethi-
cal-scientific-cultural implications of the Bio Revolution. The techno-
logical possibilities opened to design in the whole range of human
interactions - the well-intentioned and the criminal — were discussed,
and the different disciplines were confronted by three great powers,
according to Stefano Marzano, fundamental in defining the bounda-
ries of human activity: economic (which through investment decides
what we seek); political (which regulates development and directs
the legal side); spiritual (which has a significant influence on ethical
and moral spirituality) (Massoni, 2022).

The second phase consisted of a two-part lecture by Stefano
Marzano and Reon Brand (Senior Director Foresight and Socio-cul-
tural Trends, Philips Design) on the co-emerging trajectories that
define current and future change (Brand, 2019). In particular, the
focus was on the trajectory of “Gaia”, i.e. post-anthropocentric future
directions and how design can catalyse them.
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The focus of the third phase was on the technological trends of the
Bio Revolution, involving Sapienza professors and researchers in cut-
ting-edge disciplines to explain their research focused on the main
contemporary issues: environmental sustainability, social well-being
and personal health.

Instead, the protagonists of the fourth and final phase were
PhD students from several disciplines and six Sapienza departments
involved in a workshop entitled “Biovision of the Future. Design chal-
lenge for a sustainable and desirable life” lasting five days. During
the workshop, which took place at Saperi&Co (Research and Service
Centre of the Sapienza University of Rome), the tools, notions and
streams of thought deriving from the previous phases were applied
to co-design six scenarios and product concepts focused on rethink-
ing the way we live our homes, cities, bodies and the global chal-
lenges of the Planet from a post-anthropocentric perspective.

“Revolutionary” Attitudes in Bio Revolution

In order to focus on the ontological and even axiological dimensions
of design, we will describe the results of the first phase of the Biovi-
sion project. The roundtable, which involved seven multidisciplinary
experts®, focused, in fact, on a critical reconsideration of some of the
paths that design is taking in the context of Bio Revolution charac-
terised by systemic transformations, global crises and hybrid inter-
actions. The aim was to define some attitudes and methodological
supports to which design can refer for preventive and post-anthropo-
centric innovation.

The roundtable followed a well-defined methodology, start-
ing with the sharing of some visual and introductory contributions
(videos, images, design projects), which showed to participants
the state of the art on Bio Design, thus the set of transdisciplinary
design practices of, with and from biology stimulated by the “germi-
nating” scientific-technological context (Myers, 2012). The aim was
to stimulate involvement and synaesthesia of thought and to align
participants on the same specific issues through the visual exemplifi-
cation of possible scenarios or the description of tangible examples.
Successively, a ‘critical thinking’ phase was carried out, in which we
asked participants two questions: the first on a specific aspect of
their research identified by the authors as relevant to the discussion,
the second on their point of view (and that of their discipline) on the
issues treated. In this way, the speakers equally participated in the
discussion and get to know their interlocutors and their thinking to
prepare for the next and final “critical roundtable” phase. The latter,
structured as a brainstorming session and mediated by Stefano
Marzano, aimed to define some attitudes or behaviours that design
practice should assume to cautiously and attentively face the new
revolutionary wave. In particular, during the brainstorming activity,
each participant was asked to express one or more attitudes, i.e. a
valuable indication for raising ethical awareness among designers
and collectivity, stimulating more responsible and mutualistic behav-
iours for humans and all that surrounds them. All participants exten-
sively discussed each attitude, in its negative and positive aspects,
effectiveness and efficiency (both in the short and long term). In the
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end, five attitudes were selected: anticipation, prevention, caring,
sharing, and signification.

The first attitude, anticipation, derives from future studies
and is the third level of investigation after “forecasting” and “fore-
sight”, understood respectively as the statistical extrapolation of
plausible futures and the visualisation of possible futures through
scenario construction. Anticipation incorporates the two previous
models and translates them into strategic decisions and actions that
act now for preferable futures. In a context such as the current one,
where changes are constantly accelerating, acting “anticipatively”
means proactively preparing for the future by modifying the behav-
iour (Poli, 2019). From a post-anthropocentric perspective, anticipa-
tion allows us to reflect on our acting modalities and the possibility of
aligning them with nature’s evolutionary strategies. When we realise
that we are an integral part of the “world system” and not a separate
species, we abandon the rules of progress in favour of evolution.
Whereas progress sees the future as a certain endpoint, with man at
the centre and a linear path to perfection, evolution is characterised
by an uncertain, contextual and unintended future. Each species
evolves by adaptation, adopting strategic solutions that guarantee
survival in a given context. Similarly, with a rhizomatic, experiential
and collaborative approach, anticipation proceeds by differentiation,
not imposing a specific direction but leading to radical and emergent
changes from multiple perspectives. In this regard, design becomes
a “future-oriented act” (Caffo & Muzzonigro, 2018), a creative action
for concretely translating anticipation in products, services and
systems that foster the delicate process of “adjustment” of individual
and collective behaviours and awareness.

Directly related to anticipation, the second attitude of pre-
vention aims to emphasise the importance of moving away from a
reactive, wasteful and inefficient approach to favour the mitigation
of impacts, the management of critical issues and the exploitation of
possible opportunities. For these reasons, we should include criti-
cal awareness and strategic thinking in design practice. In the first
case, this means the ability to analyse situations critically concerning
the value we want to give to a project or an action, also investigat-
ing the dark side. In the second case, a continuous flow of critical
investigation of action starts with assessing the risks involved and
understanding the value we want to create to develop a strategy.
Prevention is essential, for example, in biology manipulation and
engineering: while this may be an advantage from a sustainability
point of view, it must be taken into account that biological systems
are self-sufficient, self-replicating and interconnected, leading to
potentially cascading and long-lasting effects on entire ecosystems
and species. The relatively cheap and easy access to biotechnology
also makes the potential for misuse considerable, reinforced by other
factors such as inadequate biological data protection laws, different
jurisdictional value systems and the desirability of biotech markets
(McKinsey Global Institute, 2020).

The third attitude identified is care, a central principle for
sustainable design that goes beyond reducing environmental and
social damage caused by our activities towards a more radical and
existential attitude stimulated by the awareness of being part of an
interconnected system (Ehrenfeld, 2009). Starting precisely from the
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Heideggerian concept of ‘dasein’, Ehrenfeld (2009) asserts that the
moment we understand Being as the existence and not as an entity,
caring becomes a manifestation of empathy, attention and responsi-
bility towards others and the environment because it makes us aware
of the consequences of our actions. As Magatti (2020) also affirms,
care is not concerning the intimate or private sphere but is a way of
being-in-the-world and perhaps the most crucial attitude to which the
entropic model of modernity has disabused us. As underlined by the
dual etymology of the word, the Latin cor urat (meaning “warms the
heart”) and the classical cao (meaning “to see"), the theme of care
has a cognitive scope since it recovers dimensions that we tend to
put in brackets, and pushes us to learn — with affection and engage-
ment - the principles and relationships that characterise the environ-
ment in which we live. Caring allows us to develop meaningful con-
nections with others and build strong communities. Through caring,
we engage in mutual support, respect and promote collective well-be-
ing, thereby creating deep and meaningful human connections.

The fourth attitude, sharing, is a multifaceted concept
understood here as the need to address the complexity and contem-
porary challenges in a shared, multistakeholder and multidisciplinary
manner. It refers to the awareness of inhabiting a shared world that,
as a complex dynamic system, owes its characteristics to the causal,
reciprocal and interdependent relationships between the parts rather
than to the sum of them. In this perspective, new technologies can
be a tool that allows us to assume collective and collaborative behav-
iours between humans, but also human-artifice and human-nature.
In fact, sophisticated contemporary technologies can break reality
into its basic units - atoms, bits, genes, quanta or perceptrons - and
translate data sets from one dimension to another, enabling interac-
tion, development and mutual enhancement.

Finally, the fifth attitude identified is signification, a funda-
mental element in human communication and in attributing meaning
to the world around us. Design can communicate new meanings
through objects, products, systems or experiences, from how we use
and interact (Norman, 2014) to political messages and cultural mean-
ings (Fry, 2010). Design can help create new meanings for sustaina-
ble innovation by communicating new values, stimulating sustainable
behaviour, and raising awareness of environmental and social issues
through experiences and emotional or participatory user involvement
(Manzini, 2015). Today, with technological developments able to
‘re-write’ information at the base of things (computation, nanotech-
nology, biotechnology, etc.), design reaches the essence of objects
and extends signification to the things' materiality: air, water, genes,
atoms, bits, and neurons become design parameters, while material
or immaterial artefacts become almost entirely designable, from the
essence of matter to the qualities of their behaviour.

This intensity of action, which also encompasses the exten-
sion of design to more and more aspects of our lives, indicates
how design evolves towards a living paradigm in the objectives,
approaches and productive models. Thus, the design becomes
increasingly aware of the interdependencies rising around an artefact
and recalibrates its modes of action and design expression on them.
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Conclusion

Innovation, especially technological innovation, can make our lives
easier, but it is equally clear that it can entail risks we must learn

to manage. The interrelated condition, amplified by environmental
crises and technologies that go so far as to recreate nature, requires
a broader reflection on innovation and a proactive and preventive
attitude that allows us to develop a new awareness of the reality

surrounding us.

Thus, in order to produce innovative and sustainable solu-
tions (also involving biology), designers shall analyse the entire
complex and contradictory nature of contemporary design objects:
they shall make explicit the benefits but also track the unwanted
consequences; they shall take a strategic perspective, focusing on
long-term vision and risk mitigation; they will need to employ an
experimental approach to change, able to self-correct as conditions
change without losing the project’s intention.

The goal is to offer visions and scenarios useful for a more
mature dialogue on future decisions, in the hope that the discipline’s
contribution acts as an invitation and stimulus to be - to return to
Latour (2009) - “radically careful, or carefully radical”.
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Abstract

The implications of contemporary technological and environ-
mental changes are driving a transition in human practices
toward approaches that widen and shift the focus beyond
human needs. These approaches leverage new ideas and
concepts coming from the posthumanist perspective, which
has been gaining momentum across several disciplines,
including the design field. As several researchers have
started to take interest in those themes, experimental meth-
ods and practices have been growing along with different
definitions, which may accentuate the complexity of pro-
ducing consistent advances in the discipline. The objective
of the article is to review the existing literature on design
practices and approaches that, during the last decade,

have evolved beyond the focus of a single user and are thus
defined with terms such as More-Than-Human Centered
Design, Ecosystemic Design, Posthuman Design, etc. The
outputs of the integrative literature review offer a clearer
picture of the phenomenon.
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Introduction

Human Centered Design (HCD) scope has grown in the past dec-
ades, until becoming the most established and popular approach

for both practitioners and researchers in the design field. How-

ever, the implications of recent technological and environmental
changes are driving a transition in all human practices toward
approaches that widen and shift the focus beyond human needs.
These approaches leverage new ideas and concepts coming from
the posthumanist perspective, which has been gaining momentum
across several disciplines (Forlano, 2017) design has been domi-
nated by a human-centered and user-centered paradigm. Currently,
the implications of technological and environmental transformations
are challenging designers to focus on complex socio-technical
systems. This article traces emergent discussions around posthu-
manism from across a range of disciplines and perspectives, and
considers examples from emerging design practices that emphasize
the interrelations between human and nonhuman actors. Specifi-
cally, this article reviews literature from actor-network theory (ANT,
with the contribution of the growing political and social attention
regarding the environmental impact of production and development
of humankind on Earth. Such reflections are based on the awareness
that the challenges which we face as a species require a systemic
approach and a redefinition of the very boundaries that define what
it means to be human. Driven by the acknowledgement that all living
and non-living beings - far beyond the influence, benefit and direct
impact of humans — may be active agents within the global produc-
tion systems, Davidova and Zavoleas advocate the need to define

a nature-driven model for design practices, inherently flexible and

in a constant state of openness and readiness for change, which is
mandatory to lay the groundwork toward a better future for the planet
and the biosphere (Davidova & Zavoleas, 2020). In short, approaches
that extend the focus from an individual human actor to several other
types of actors. The challenge to rethink HCD requires users to take
a step back - or rather to the side — and leave room for considera-
tions on several matters, such as:

. who or what are the actors (more than just individual human
users);

. who or what are we designing for;

. who or what has agency in the design process;

. what design should be desirable and for whom.

More-than-human practices include several themes and
perspectives (Levy, 2015). Primarily, the focus has been set on the
ecological impact of design and the needs of non-human species, by
- for example - taking animal personas into consideration (Frawley &
Dyson, 2014). The socio-technical perspective focuses, instead, on
the influence of robotics, wearables, ubiquitous computing and other
disruptive innovations on social systems, ultimately challenging the
Western idea of human (Giaccardi & Redstrom, 2020). Also, authors
are widening the focus from the needs of a single user to those of
complex social groups and networks (Tomlinson et al., 2021), with
a special attention to issues related to city making initiatives, partic-
ipatory practices and policies towards cohabitation in smart cities
(Clarke et al., 2018). It is worth mentioning that even Donald Norman,
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the main theorist of User Centered Design (UCD) in the 1980s, is cur-
rently moving his perspective towards a broader vision on systems,
communities, and non-human actors (Dam, 2021).

As several researchers have started to take interest in
those themes, experimental methods and practices have been
growing (Tomitsch et al., 2021)leading to the rise in prominence of
human-centred design. The field of smart cities has equally adopted
notions of citizen participation as a way to ensure that technolog-
ical solutions improve people’s livelihoods. However, these kinds
of processes treat the urban environment as separate from nature,
promoting human comfort and convenience over planetary health
and wellbeing. Motivated by these growing concerns that highlight
the urgency to reconsider how we define and practice participation
in smart cities and in human-centred ICT solutions more broadly,
this article assesses how the personas method can be adapted to
include morethan-human perspectives in the design process. Based
on a case study, which involved designing smart urban furniture for
human and non-human use, we introduce a framework for devel-
oping and employing non-human personas. As a key element of
the framework, we describe a middle-out approach for forming a
coalition that can speak on behalf of the non-human species that are
impacted by design decisions. We demonstrate how the framework
can be used through its retrospective application on two research-
led smart city projects. The article concludes with a discussion of
key principles for creating and using non-human personas in design
projects.”"container-title”:"Interaction Design and Architecture(s,
along with a dozen different definitions, which may accentuate the
complexity of producing consistent advances in the discipline. The
main objective of this paper is to review the existing literature on
design practices and approaches that, during the last decade, have
evolved beyond the focus on a single user and are thus defined with
terms such as More-Than-Human Centered Design, Ecosystemic
Design, Posthuman Design, Community-Centered Design and Mul-
tispecies Design, to provide a clear overview of the phenomenon.

Objective and Methodology

The fragmentation of the terminology referring to the More-Than-Hu-
man trend makes it difficult to explore and have a complete picture of
the phenomenon. In such a context, conducting an integrative liter-
ature review is an effective method to summarize past literature and
provide a more comprehensive understanding of the field (Snyder,
2019). We based our literature review on four criteria:

CRITERION 01. First of all, a specific time range in which to conduct
the search for items was defined considering that literature regard-
ing Posthumanism has mainly emerged among various fields since
the end of the 20th century. We thus decided to consider a timespan
of the last 12 years, starting from 2010. It must be noted that the
search was conducted in April; this detail causes a drop in the items
collected in 2022 compared to previous years.

CRITERION 02. Secondly, the search queries were defined consider-
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ing previous exploration of the literature, in order to choose before-
hand the main terminologies adopted in the phenomenon. Such
terminologies may refer to broader approaches or being very specific
on a particular area of the design field; considerations on that will be
discussed in section 3.

CRITERION 03. Finally, the search has taken place by using three
search engines: Scopus, Academia.edu, Google Scholar. Google
Scholar is a freely accessible web search engine released in 2004 by
Google and that indexes full texts or metadata of scholarly literature
across an array of publishing formats and disciplines. While most
academic databases and search engines allow to select one factor to
rank results, Google Scholar uses a combined ranking algorithm that
weighs the full text, the author, the product in which the item appears
and how often it has been cited by others; research has shown that
the last parameter appears to be the most relevant (Rovira et al.,
2018)by relevance, in Google Scholar and the subsequent evalua-
tion of the importance of received citations in this ordering process.
The methodology of reverse engineering was applied, in which a
comparison was made between the Google Scholar ranking and
another ranking consisting of only the number of citations received
by documents. This investigation was conducted employing four
types of searches without the use of keywords: by publication, year,
author, and “cited by”. The results were matched in the four samples
with correlation coefficients between the two highest rankings,
which exceeded 0.9. The present study demonstrates more clearly
than in previous research how citations are the most relevant off-
page feature in the ranking of search results on Google Scholar. The
other features have minimal influence. This information provides a
solid basis for the academic search engine optimization (ASEOQ. Aca-
demia.edu is a for-profit social network and repository of academic
articles free to read by visitors, while uploading and downloading is
restricted to users. The site was launched in 2006 and has grown to
the point that the number of registered users reached 180 million in
early 2022 (Academia.edu | About, 2022). Due to the introduction of
premium paid features, Academia.edu only allows searching for que-
ries within titles, rather than in full texts. Scopus is a scientific data-
base launched in 2004, which covers three types of sources, mostly
peer-reviewed: book series, journals, and trade journals. It allows
users to select the preferred factors to rank results, by searching for
the selected query in titles, authors’ names, abstracts, keywords and
more (Burnham, 2006). Scopus’ depth of coverage only goes back to
1966, but that does not represent an issue for the particular objective
of our research. In general, Scopus is one of the most authoritative
sources, but not necessarily the most comprehensive.

CRITERION 04. We ran the queries in the abovementioned engines
and collected the top 20 results for each of them. Google Schol-

ar’s output depends on its ranking algorithm, while the free plan of
Academia.edu only allowed us to search for our queries within titles;
finally, we selected “relevance” as a sorting factor in Scopus. The
search output consists of 317 unique items, which we organized by
year of publication, DOI and citation in an open dataset on Zenodo
(Vacanti et al., 2022). Not all queries reached our limit of 60 results,
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as each search engine yielded sometimes less than 20 results, sup-
porting thus our hypothesis that design research has only recently
focused on posthumanism Tab. 1.

. Tab. |
Scopus Academia.edu Google Scholar Number of results from
More-than-human AND Centered 16 8 14 the search run in April
AND Design 2022 on 7 selected
queries.

Ecosystem OR Ecosystemic AND 20 4 17
Design
Posthuman AND Design 20 8 17
Humanity AND Centered AND 20 20 20
Design
Post-anthropocentric AND Design 8 17 17
Community AND Centered AND 20 17 16
Design
Multispecies AND Design 15 4 19

Results and Critical Analysis

After collecting the data, we analyzed the occurrence of specific
terminologies within the items and deepened our research by pro-
posing a categorization that highlights the theme of each article. This
activity allows us to map the slight variations of perspective among
different terminologies. Four categories have been retrospectively
defined as follows:

. Environment: the focus is on the impact of design on the
planet and non-human species, thus recognizing the impor-
tance of a systemic approach that takes into consideration a
broader set of matters, rather than just focusing on human
needs and satisfaction.

. Technology: the focus is on the influence of technological
innovation on design and collaborative systems that involve
humans and artificial agents, acting as equals.

. Communities: the focus widens from the needs of the single
user to those of a whole community, taking into considera-
tion the complexity of human relations within our contempo-
rary societies.

. City making: the focus is on practices and policies that aim to
improve living standards and cohabitation in urban areas, by
leveraging citizens’ participation.

. Not defined: the item refers to design theory and practice,
but it is not possible to categorize it through the previous
definitions.

The following section will discuss the results of our search,
through a conceptual Fig. 1 and chronological analysis of each query.
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More-than-human AND Centered AND Design (38 items — 16
Scopus, 8 Academia.edu, 14 Google Scholar). As shown in the
timeline, MTHCD seems to be the fastest-growing terminology in
the field, with a very high peak registered since 2020. Although
showing a slight majority of items revolving around the theme of
technology, MTHCD appears to have a quite broad focus, shifting
from socio-technical matters to city making initiatives and needs of
communities. Most of the items discuss technological innovations -
Artificial Intelligence in particular — through their potential to facili-
tate the interaction among humans and non-humans agents (Coulton
& Lindley, 2019; French et al., 2020). Also, technology is considered
to have agency in the design process, by generating data and infor-
mation (Giaccardi & Redstrom, 2020).

Postanthropocentric AND Design (42 items — 8 Scopus, 17 Aca-
demia.edu, 17 Google Scholar). This query seems to be growing
slowly but steadily, with a high peak of 10 items being registered in
2021. Among all the queries, it is the one which is most focused on
technological matters. However, items in this category tend to keep
the human being at the center of the design process, merely explor-
ing how to improve the interaction among users and smart products
(Scarpitti & Valsecchi, 2021).

Humanity AND Centered AND Design (60 items — 20 Scopus, 20
Academia.edu, 20 Google Scholar). This terminology shows a unique
evolution, being quite common already in 2010 and continuing its
growth in the following years, becoming widely used in 2020. It is
the only query that reached the maximum of 20 items per search
engine. Interestingly enough, this query has its focus on technology,

85 The More-Than-Human Trend in Design Research: A Literature Review

Fig. 1
Annapaola Vacanti, 2022.
Radar diagrams showing
which topics are covered
by which terminology
within the posthumanist
scope in design.

Fig. 2
Annapaola Vacanti, 2022.
Line charts showing how
the use of the selected
terminologies in scholarly
products varied during the
last 12 years.
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regardless of the term “humanity” being used in the name. ltems
discuss various themes connected to the condition of disadvantaged
social groups, proposing to use design and technology as drivers to
produce positive change and balance differences (Chadalavada & E,
2020; Russell & Buck, 2020).

Multispecies AND Design (38 items — 15 Scopus, 4 Academia.edu,
19 Google Scholar). The timeline clearly shows a dramatic increase
in items using this terminology in 2021. This query is probably the
one with the most specific area of interest within the scope of the
discipline: almost all of the items refer to the environment category,
proposing to place new actors at the center of the design process,
namely animals and other non-human agents (Westerlaken, 2021).

Ecosystem OR Ecosystemic AND Design (41 items — 20 Scopus,

4 Academia.edu, 17 Google Scholar). The terms “ecosystem” and
“ecosystemic” are used in describing quite a broad range of themes,
referring to several areas of design practice. Although being in use
already at the beginning of 2010s, the terminology has not reached
significant peaks in recent years. Items often refer to issues and
activities related to the design of urban and non-urban areas, trying
to understand how to improve living standards and cohabitation in
those places (Blanco et al., 2021).

Community AND Centered AND Design (563 items — 20 Scopus, 17
Academia.edu, 16 Google Scholar). Being one of the queries with the
highest total number of items, CCD seems to be less and less used
in the last three years, in counter trend with the other terminologies.
Predictably, the main category of interest is Communities, followed
by Technology. Most of the items revolve around participatory experi-
ences to develop products and services that target issues of specific
social groups and local communities (Pahk et al., 2018).

Posthuman AND Design (45 items - 20 Scopus, 8 Academia.edu, 17
Google Scholar). Posthuman is a term that has been widely used in
philosophy and ethics and has gained momentum in the design field
as well. However, data show that such terminology never obtained

a broad diffusion among scholarly items. The main matter of study
is the impact of technology on society (Del Campo et al., 2019), but
several items are quite hard to categorize, showing a theoretical
approach that drifts into ethical themes.

Conclusions and Further Developments

The scope of design practice — and the academic research related

to it - has undergone great transformations since scholars began

to displace the project focus in favor of a broad set of non-human
agencies. Such a process has led to a revolution, which is still
ongoing, in the methodological and mental approach of designers,
who have historically been committed humanists and advocates

for people against a techno-centric vision of innovation (Forlano &
Maze, Accepted/In press). This results in theoretical and practical
challenges for design research and education which are made more
complex by the fragmentation of the terminology used in literature by
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different authors. As we consider the habit of continually introducing
neologisms and subcategories to be chaotic and harmful to every
area of study, we give our contribution to the evolution of the design
field by analyzing non-anthropocentric practices, and their potential
impact on the future, by producing a review of the existing literature
on posthumanist research in design scope. Some evidence emerged
from the analysis are presented below as results of the paper.

A clear growth of academic production is observable Fig. 3,
which confirms the research hypothesis regarding the development
of the MTH scope in the last decade. In particular, the number of
items has significantly grown since 2017, proving that the devel-
opment is recent. However, it is essential to specify again that the
analysis has been carried out in April 2022; therefore, it was possible
to include only the data of the first quarter of the year. This results in
a final decrease of items observable in the chart.

B0

A
| L\

.
et
gt
wet?
15
;I""‘
Ll

2010 2m 2z 2013 204 25 2016 207 208 209

2020 20 2022

As stated before, some recurring themes of research have been
observed and transformed into tags. Aside from the terminologies,
there are some tags more common than others Fig. 4.
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Fig. 3
Annapaola Vacanti, 2022.
Line chart showing the
overall trend of academic
production regarding
posthumanist approaches,
from 2010 to April 2022.

Fig. 4
Annapaola Vacanti, 2022.
Grouped bar chart show-
ing the distribution of dif-
ferent thematic categories
within each terminology
referring to the posthu-
manist scope in design
research production.
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Almost one in three items refers to the category of “Technology”. The
23% refers to environmental concerns, while the category “Com-
munities” collects 19% of the total. Lastly, “City making initiatives”
collects the 10% while there is a 15% of items that do not refer to any
of the tags.

Regarding the use of terminologies, it can be seen a correla-
tion between nomenclature and tags. “City making initiatives” items
use mostly “More-than-human Centered Design” and “Ecosystem/
Ecosystemic Design” terminologies. Items found in “Multispecies
Design” refer mostly to “Environment” and rarely to “Technology”.
“Communities” tag refers primarily to items from “Community Cen-
tered Design” and “Humanity Centered Design”. These observations
emphasize that, even if all the queries can be considered as syno-
nyms, some nomenclatures are more common in specific scope.

Finally, it is important to point out that this paper is an expression of
the authors’ Western (South European, ltalian) vision, as professors,
researchers and Ph.D students born and raised in Italy and currently
residing between the latter and Spain. Therefore, some concepts
may not apply to other communities or social groups different from
those of the authors. Future research will investigate the geographic
distribution of contributions and the most active scholars in specific
themes, trying to validate or disprove the hypothesis that there is a
marked Western bias generalized or in some specific topics. In addi-
tion, it would be our goal to deepen this literature review and make

it systematic, using dedicated softwares such as Bibliometrix and
VOSViewer. Also, we intend to undertake a thorough exploration of
the main bibliographical references in the field, along with the results
of the review.
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This article aims to understand how design aesthetics can
actively contribute to a more sustainable and resilient society.
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through examples of the ideals of ecocentric aesthetics and
historical research as an ethnographic observation of the
emergence of activism and its socio-artistic repercussions.
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to overcome social alienation by identifying beauty as the
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preservation of life.
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Introduction

This article aims to understand how aesthetics can promote resil-
ience and the circular economy.

It resides under the hypothesis of ecocentrism as an ethical
plan capable of guaranteeing the preservation of biodiversity and
anticipating climate change. In its communicative urgency, it seeks
an aesthetic suitable for the visibility of a new world. This means
dealing with how humanity wants to experience its place. Aesthet-
ics can play a crucial role, signifying ways of feeling and perceiving
(Morton, 2007).

Form (aesthetics) results from two technical tasks: interpreta-
tion and communication; the first creative and the second productive.
(Flusser, 2010). The form is the truth content (Adorno, 2020), it does
not mean the outward appearance of which the content is clothed but
rather the active, profound, determining and enigmatic principle of
being (Suassuna, 1972). “Our analysis is directed at the claim objec-
tively contained in its products to be aesthetic formations and thus
representations of truth. “(Adorno & Horkheimer, 2002, p. 20).

Design insists on drawing the form revealing meaning
justified by the symbolic, functional and constructive dimension it
attributes to it. It humanises the world and anticipates time, invoking
an intention (Providéncia, 2015).

Design appears to question customs, technologies and
mentalities as an aesthetic practice. A design object is not for pure
contemplation (Pombo & Calvera, 2019); there are many aesthetic
issues involved in our relationships with objects, some of which have
ramifications: moral, social, political or environmental (Saito, 2007),
countering the alienation resulting from the hyper industrial age
(Stiegler, 2018). Aesthetics inform the mediation of Design’s artistic
objectivity (Francalanci, 2006) and is essential to the human capacity
to imagine more sustainable futures (Lehtinen, 2021).

Design takes the role of creator of the artificial through an
abductive investigation, designing the artefacts, devices and ser-
vices for cultural mediation (Providéncia, 2015), acting as a symbolic
mobiliser for the progress of the ideas that materialise, promoting
the future.

Is the discipline of concretion translating the collective imag-
ination into forms through visual metaphors.

Aesthetics is knowledge through the senses that operate on
the appearance of things. It is the way “things appear and is phe-
nomenological, rather than structural, of the relation to what exists
(Francalanci, 2006)".

Methodology

The methodology Fig. 1 used the analysis of the historical context
(artistic, sociological and political), case studies and literature
review, ensuring the triangulation of the information collected and its
respective validation.

The literature review research focused on the philosophical
nature of the issue, intending to find aesthetic theories in the context
as proof of the defended thought.
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research

case study methodology

The historical analysis looked at artistic, political and social move-
ments that represent the overcoming of classical thought and
constitute movements of change in social thought concerning the
problems they faced at the time they refer.

Finally, the analysis of case studies looked for artefacts that
conceptually and formally represent the thoughts defended in the
aesthetic opportunity to be presented, allowing the construction of a
theoretical argument through their interpretation.

Ecocentrism

Ecocentrism values environmental conservation through a system
that preserves the integrity and stability of the bioethical community
and emphasises the qualities of human integration as a construc-
tor of artificiality (Pepper, 1996), “an ecocentric ethic always has a
homocentric justification” Merchant (2005, p. 49). Aligned with the
scope of Circular Design, aesthetics stands out as a research model
and a form of knowledge, considering aesthetic experience as a form
of knowledge (Geiger, 1958).

Reflections coming from ecology remind us that knowledge
of nature demonstrates the power of human beings but reinforces
the notion of its limits (Clément et al., 1994), and Design is the most
powerful tool with which humanity has learned to shape environ-
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ments [and, by extension, society and itself] (Papanek, 1972). The
aesthetics of nature as an aesthetic theory requires us to reformulate
the subject of aesthetics. It is a theory of perception, understood as
the experience of immersion of people, objects and environments

in a reconstructed nature. Ecology is a science, but the ecological is
a symbol, a sign and provides an opportunity to reflect and rethink
inherited patterns of thought and behaviour critically. From an eco-
logical view, the relationship between the environment'’s qualities and
the mood becomes the leading interest for aesthetics (Bohme, 2017).

Itis about Dasein, the presence of things, artworks, animals
and humans. Ecological aesthetics was motivated by our problems
with nature, more precisely, by our problems relating to it. Human-
kind’'s manipulation of nature shows signs of not being unlimited or
unconditional. Humans are always dependent on nature. However,
nature as a given is disappearing with the increasing technological
advances (Bohme, 2017).

Sustainability refers to temporal resilience and durability in
social, economic and cultural articulation. Consequently, there is,
some friction between determining which elements should change
and which should be sustained to increase overall sustainability.

This issue is of crucial importance in the sustainability
transformations that Design may assist in making solutions more
sustainable (Lehtinen, 2021), creating cultural, economic and envi-
ronmental value, and offering more than they take (ensuring equity)
(Penty, 2020).

From an aesthetic point of view, sustainable Design should
aim to create durable objects that can be repaired, updated and
reused (Harper, 2018), giving back to the disposable, consumerist
condition of the market.

Only a design aware of its aesthetic dimension can partic-
ipate actively, giving its interpretation to new problems (Calvera,
2003), not being hostage to its social functionalism.

Historical Context

Countercultures propose radical ruptures in art, science, philosophy
and lifestyle. They advocate diversity and open communication, and
the democratic sharing of their means of cultural production (Silva,
2018).

The poetic language of Dadaism annulled meanings and
emphasised sonority, with the purpose that words simulated the
urgency of a scream for revolt. The classical concept of beauty was
replaced by asymmetry, disharmony, and disorder principles.

Now, questioning itself is used as a component of the work
of art, especially after Duchamp’s paradigmatic ready-made has
come to have an interpretative character, opened up a logical divide
between art and beauty, bridged by the Dada movement. In this gap
between art and beauty, other aesthetic qualities, such as the Ugly,
could emerge (Nolasco, 2010, p. 287). Nevertheless, the beauty in its
aesthetic dimension surpasses the harmony to find in the dissonant
the necessary truth (Adorno, 2020), admitting a new order.

The Dadaist art, or the Punk Movement, established the
rupture with the established culture; the Dadaists grew, in the early
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twentieth century, against all the standards of art, suggesting chaotic
anti-art (Junior, 2015).

In the 1970s, artists viewed recycling as a method of material
spiritualisation, constructing narratives focused on the idea of mate-
rial dissolution in favour of a new existence based on the liberation of
the useless in turn of a new utility (Eimert, 2013).

In the late 1960s and 1970s, these movements represented
different socio-economic conditions, the urgency of safeguarding the
ecosystem and mitigating the problems caused by the Anthropocene.

As an example, Art Povera, by dispensing with an end in
itself, sacrificed its aesthetic dimension for an ethical functionalisa-
tion, demonstrating the complex connections generated in the world
of things through the austere form using unconventional and “poor”
materials, resorting several times to organic materials. Memory was
a recurring theme, stimulating the observer to reflect on growth,
death, dissolution, perishability and rebirth (Eimert, 2013).

The same is true of Land Art, using rocks and branches as
raw materials. Wrapped in a romantic and ephemeral register of the
presence of being, as a protest against the artificiality of life in the
big city, opposing the “utilitarianism” of contemporary art, celebrat-
ing the smooth perfection of metallic and synthetic constructions.
Indeed, the Land Artists’ search for the elemental experience, cos-
mic approach to the earth and desire for a timeless world mark their
work as a modern variant of the back-to-nature movement (Abrom-
son et al., 1973; Chilvers & Glaves-Smith, 2009).

Case Studies
Ore Streams, FormaFantasma

Ore Streams Fig. 2, Fig. 3 is an investigation by Formafantasma studio
that transforms electronic waste into products, presenting various
perspectives and reflections on the role of Design as an agent for the
responsible use of resources.

Ore Stream raises awareness, through form, about the quan-
tities of electronic waste produced (and discarded) and its misman-
agement and low reuse.

Attributing an activist and reflexive dimension to artefacts,
recalling the ugliness of alienated consumption, the rise of e-waste
and digital consumption, they seek solutions to face more responsi-
ble management of the electronic society.
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Conditions for Memory, Mel-Chin (1989)

Conditions for Memory is an installation of sculptures in New York's
Central Park that intends to remind and alert the population to the
extinction of the region’s native species (The Sea Mink, Heath Hen,
Passenger Pigeon, Labrador Duck).

Represented by the silhouettes, configured in an open mould
as a representation of the impossibility of reviving these species. Fur-
thermore, the various sculptures are accompanied by the extinction
year as a reminder of the urgency of a paradigm shift.

Wallmakers

Wallmakers Architecture Studio is dedicated to constructing several
buildings, having as a differentiator the use of unconventional materi-
als such as clay, mud and waste and adopting Millenial construction
practices for the construction of the structures.

They are concerned with using materials in loco (for exam-
ple, the rocks used in the excavation) (About - WALLMAKERS, n.d.).

The Wallmakers studio re-establishes a connection to nature,
positively taking advantage of its resources through an attitude of
equity with the natural environment.

Campana Brothers
The Campana brothers develop various artefacts, with inherent envi-
ronmental and social awareness, using waste materials and hand-

made products, such as the Pirarucu collection made in leather with
fish of the same name, caught locally and in a sustainable way.
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Fig. 2
Forma Fantasma, Ore
Streams, Table make
to the exhibition Ore
Streams using technolog-
ical waste, Adriano Pinho,
Museum of Decorative
Arts, Paris, 2022.

Fig. 3
Forma Fantasma, Ore
Streams, Detail of Table
make to the exhibition Ore
Streams using technolog-
ical waste, Adriano Pinho,
Museum of Decorative
Arts, Paris, 2022.
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Likewise, the Stuffed Toys collection, a collection of chairs made of
stuffed animals and toys that appropriates “cuddly” products result-
ing from the industrial massification of a society (environmentally
exhausted), denounces alienating fetishism by designing products
that are humorous, mysterious and disturbing.

The case studies presented, therefore, constitute an aesthetic
thought based on the idea of activist representation and the resignifi-
cation of the artificial, reclaiming, through the idea of social, cultural
and economic sustainability, the social fetishism of the time, through
the conceptual innovation of its forms.

Aesthetic Opportunity

The Ugliness, the aesthetics of the Ugly, may offer the resistance
capable of escaping the alienation of the pseudo “beauty” (aesthet-
ics of market reception (Adorno, 2020) in the emergence of modes of
subsistence.

The ugly is consolidated from Modernity onwards as a mode
of protest and opposition to the conventions and traditions in force
(Altaf, 2014)

“As a poetic work, the design will find its vocation to unsettle
the world, questioning it as truth (Providéncia, 2012, p. 124), and in
this sense, the ugly will not exactly be the opposition to the beauty
“because its negativity is not symmetrically opposed to positiv-
ity”, but the urgency of an aesthetic of “immeasurable, all excess,
everything that is not regulated, disciplined and contained” (Fianco,
2020, p. 11) characterising the experience of the new as truth until it
is socially integrated consequently, neutralised as beauty.

The Ugly as works of art will allow capturing the meaning
of life in the depth of human nature, offering the perception of the
foundation of the disorder of the real, the natural and world vision in
its beautiful and ugly qualities (Suassuna, 1972), being, therefore, its
mission “to introduce chaos into order” (Adorno, 1951, p. 215).

The ugly is “inseparable from the concept of beauty”, becom-
ing eminently mimetic and critical of the existing world (Ferrer,

2017, p. 232), restoring to culture the representation of the world,
not camouflaging it with the sublimation of beauty but exposing it
cathartically, highlighting all the ugliness of society (Adorno, 2020;
Fianco, 2020).

Beauty will always refer to a sublimated society submissive
to material consumption called “progress” (Nolasco, 2010, p. 59),
contributing to unsustainability and environmental disaster.

However, forms communicate, and their aesthetics play a
creative and activist role, enabling the conception of a new moral
idea (Fianco, 2020).

Aesthetic values are thus released through the socially ugly
(Adorno, 2020) since the “question of the aesthetics of form, is thus
not limited to a mere problem of taste, but constitute an ideolog-
ical and above all moral problem (...)." (Providéncia, 2011, p. 281),
“[Design] is the free position of the essence of a world. However,
historically, they are creations. Objects, in time, are facts of decision
and condition of deciding morally on beauty. A theme: beauty; a
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structure: to be free among fellow creatures.” (Lapa, 1968, p. 74).

Alienation is identified by Hegel as the divorce between
“essence and existence” (Hegel, 1995; Macedo & Piccolotto, 2020)
as if existence is trapped in a representation that distances us from
our essence. It reached its peak not only due to capitalism (motivated
by unconscious consumerism) but also due to the Modernity of tech-
nology; as stated by Benjamin (2010, 2012) and Flusser (2012; 2008),
“The alienation of the spectator, which reinforces the contemplated
objects that result from his own unconscious activity, works like this:
The more he contemplates, the less he lives.” (Debord, 2005, p. 16).

The solution pointed out by Herbert Read goes through a
recomposition of the human psyche through art. For Read (1968),
only art can give meaning to existence, “not only in the sense of over-
coming alienation [from nature, society, the self] but also in the sense
of reconciling the being with its destiny (Macedo & Piccolotto, 2020).

The ecocentric aesthetic is a proposal for innovation, escap-
ing the alienation of beauty in the search for truth, ignoring the
beauty that alienates and promotes the oblivion of the being.

The rough, imperfect and “poor” form of the materials used,
without finishing, restores the material consciousness of (living)
being that cohabits biomes over which it does not dominate.

Itis proposed then the definition of an aesthetic language of
Design aligned with the thoughts of the Circular Economy and 2030
Agenda, allowing through the poetics of brutalism, truth and aus-
terity, as opposed to sublimation, based on the construction of the
survival of the planet and consequently of the human being.

Therefore, the sustainability of ecocentric aesthetics con-
siders the processes of materialisation through the comformation of
ideas promoting longevity, material economy, form and its meaning,
“solving” the system’s problems and mediating communication with
the remaining agents representing social conscience.

Art and Design are socially produced, a product of their time,
but also a means of stepping back to speak against the institutions of
society: “This contradiction is preserved and resolved in the aes-
thetic form which gives the familiar content and the familiar experi-
ence the power of estrangement” leading to the emergence of a new
consciousness as well as new perceptions (Marcuse, 1972, p.41;
Miles, 2016, p.8). The “estrangement” [ugliness] opens new critical
possibilities, integrating the individual as an interpreter and key to
resolving its enigmas.

Discussion

The proposal of this aesthetic language arises, from the need to
find new ways of designing, with a view to a carbon-neutral society,
ensuring the preservation of ecosystems and promoting local com-
munities, equality and diversity, reminding the human being of his
role as planetary manager.

The use of waste, austere forms and the reformulation of
production processes will reveal a communicational form of activist
resilience, allowing the cohabitation of all beings, guaranteeing the
continuity of species and the survival of the human being.
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Design will be [through aesthetics], an agent of change, building a
better future, critically designing a safe planet mediating the various
disciplines and reconfiguring artefacts, the economy and society
(Rawsthorn & Antonelli, 2022)
The ecocentric aesthetic asserts itself as meta-design, “as
an aesthetic contribution to the critical reformulation of society, thus
increasing its life span, reducing the industrial impact [on nature]
by incorporating more appropriate materials and more elaborate
techniques, thus counterposing the deceleration of consumption for
the conservation of biological and cultural diversity” (Providéncia,

2011, p. 280).

Therefore, the assumption of an ecocentric aesthetic lan-
guage will represent new knowledge, fostering awareness through
raw and austere forms and materials in the preservation of the eco-
system, which will create a rupture with unsustainable fetish patterns

and alienation.
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Abstract Keywords

What will Design become if the object disappears, sublimat-
ing itself into the most sustain-able expression of form, that
is its absence?

As part of a wider theoretical research on new mod-
els of effective product design, we want to emphasize how
the growing integration of ethical and environmental sensi-
bilities leads to an often-primitive approach to design that is
capable of catalyzing concrete actions and triggering a new
accessible aesthetic for the public.

What emerges is a process of progressive disap-
pearance of the object in user practices, replaced by more
intangible qualities and value components (ethical, cul-
tural, ideological dimensions of the project), which are also
investigated and enjoyed through new unexpected media
supports such as videos, films, ambient happenings. This
process sees the center of content production shift toward
the market or the public and its “peripheries,” where a more
natural instinctive and direct approach is often expressed in
an essential, primitive language.
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Introduction

What will Design become if the object disappears, sublimating itself
into the most sustain-able expression of form, that is its absence?

Within the framework of this speculative question is substan-
tiated one of the most pronounced and evident transformations of
design practice in the contemporary: we are now witnessing a pro-
gressive utilitarian devaluation of the object, accompanied by a new
participatory interest in designing the future through actions (such
as happenings), rather than through the use and consumption of the
objects themselves. Indeed, on the one hand, this process is char-
acterized by the progressive dematerialization of the product, which
increasingly looks more and more like a service or a “fluid assem-
blage” (Redstrom, Heather, 2019, p. 30), on the other this is driven
(almost induced) by the overexposure of design pathways leading to
design, which are themselves transformed into products for emi-
nently media-driven consumption about “how it is thought”. As part
of the research, we want to emphasize how the growing integration
of ethical and environmental sensibilities leads to an often-primitive
approach to design that is capable of catalyzing concrete actions
and triggering a new accessible aesthetic for the public. Through
some case studies, workshops, and design experiences, we want to
investigate and verify here which emerging models prove to be most
effective and replicable.

Evolutionary Framework

In some ways, the call's urge to draw more sustainable scenarios
pushes us beyond the Anthropocene and underscores the crisis of
the majority of ecological thinking, from which almost all custom-
ary patterns of productive and market development derive. So far,
humans and their needs have always been placed at the center of

a modifiable relational ecosystem composed of living beings and
exploitable inert resources. Firmly anchored in this existential con-
viction, homo-sapiens has evolved, protected, for long periods of the
most recent history, from the specter of an ideological conviction
based on an optimistic vision of development (linked to continue
innovation) and the idea of the inexhaustibility of resources. At the
same time, knowledge has grown, and a latent culture of the project
has spread, within a relationship of mutual contaminal inference,
capable of generating moments of reformism and rearrangement of
development models.

Industrial production and a certain definition of design,
although in transformation today, do not escape this pattern and
indeed have sometimes proved responsible for hyper-production of
objects, without corresponding either quantitatively or qualitatively
to people's real needs and market demand. Industrial Design bears
the responsibility of having characterized its disciplinary identity for
almost a century (at least until after World War II) through its strong
reflexive relationship with forms, materials, techniques and produc-
tion technologies, almost without strategically weighing those intan-
gible lateral qualities (such as the quality of demand, interactions
with local cultures, synergies and trans-disciplinary contaminations),
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which place and sustain the product within a complex and articu-
lated con-text, solicited from many sides, in delicate balance.

Using a lateral philosophical approach, Tony Fry, in his recent
book Defuturing, a new design philosophy (Fry, 2020), describes
the topic of sustainability in relative terms as the sustain-ability of
a system or a community, with reference to a product, a process or
a development model. This version translates sustainability into a
non-intrinsic quality of the object and rather refers it to an articulated
contextual framework, in which social, cultural, ethical factors are as
important as the metarial, technological and economic ones, which
are more traditionally traced back to design. “While we are more
then even aware of both the promise and the threat of technological
progress, we still lack the intellectual means and political tools for
managing progress” (Feenberg, 2002).

The trajectory of morpho-linguistic evolution from /ndus-
trial Design to Design, reflects at least the most recent part of this
change, which originates in the transition from Modern to Post-mod-
ern and continues even further to the present, leaving space for a
possible redemption of design. If we assume the late birth of Indus-
trial Design as coinciding with the appearance and subsequent
affirmation of Modernism in Europe, accepting its already evolved
complex definition of “reason of the whole” formulated by Tomas
Maldonado in 1961, we realize that its qualifying adjective (indus-
trial) at some point slowly began to change, until it disappeared in
the determination of “total-Design” (Dorfles, 1972) or in the more
generic one of design. This process drew an inclusive parabola that
progressively integrated soft qualities (ethics, communication, expe-
rience, etc.) and definitively dematerialized the object into a myriad
of micro-projects, as Andrea Branzi states: “from product-design to
buzz-design” (Branzi, 2007).

The reasons for design have remained largely unchanged
over time, but its manifestations have changed as a result of tech-
nological (infrastructural) innovation and increasingly sophisticated
marketing activities, which can shift the axis of the functional per-
ception of a product and building scenarios at least as strongly as
design. Andrew Targowski, a Polish American computer scientist
and pioneer of applied information systems, in outlining his tripolar
model (Mitrovic, Auger, Hanna, Helgason, 2021, p. 14), once again
emphasizes the difference between culture and infrastructure, where
culture is based on relatively stable values, whereas infrastructure
changes over time in a largely additive manner, thanks to local graft
and contributions, which thus cause its development to evolve in an
almost unidirectional sense.
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and to what precedes it, i.e. design, we perceive the risk of a slow,
technocratic, unidirectional and contaminated transformation, with
respect to which, as mentioned, history punctually delivers episodes
of revenge and success, mostly generated by an effort of at least cul-
tural imagination, before being technological. Even more definitively,
we can say that it is precisely the action exerted within the perimeter
of culture that has always represented the sine-qua-non condition to
produce visible and permanent development effects in each of the
most important innovation junctures, whether or not accompanied

by technological factors.

From Product to Process

According to some observers, the weakening of the materialist
notion of design is an inevitable end in the face of the crisis in pro-
duction and industrial systems, where the empty spaces of design
have been rapidly recaptured by local communities of makers (which
have sprung up spontaneously in the form of democratic actions of
anarchic inspiration) and by a new craftsmanship of Anglo-Saxon ori-
gin (perhaps a residual expression of an Arts and Crafts vocation that
is still alive). Faced with the crisis of capitalism and the object over-
population on earth, the system is now driven by many small local
editors, and it seems to react with idealistic signals, partly rejecting
products, and turning its gaze into new contents and new forms of
production.
While in the traditional production practice the object is

the result of a synthesis process directed by a designer who works
as a cultural mediator, now the object (sometimes self-produced)
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grows-up directly in the market and so it is increasingly involved in the
direct and democratic self-definition of the local fringes in the audi-
ence. In this new horizontal production pattern, the ethical, political
and idealistic dimension prevails above anything else, to the point of
blocking out or rather metabolizing the form without conditioning.

At the same time, another transformation has taken place:
after the digital revolution, which slowly redefined the paradigms of
production, distribution, consumption and perception of goods, there
is now a mature interpenetration between the physical, digital and
biological world, summarized in the concept of the fourth industrial
revolution. The advent of Digital Manufacturing has shortened the dis-
tance that once separated the figure of the designer from the produc-
tion environment. The designer now gets his hands dirty and becomes
a direct-maker, creating an ever-closer link between the conceptual
and the real, thanks to increasingly accessible and efficient tools. The
design process itself (such as Design Thinking) changes in the face of
the opportunities offered by Digital Manufacturing.

This transition, far from being a mere qualifying factor only
for what precedes the appearance of the object on the market, finds
definitive expression in the phygital model, in which the advanced
level of development of digital technologies and the pervasive dis-
tribution of access points or protocols defines areas of proximity
between the physical and digital worlds practically everywhere. In this
sense, one can go so far as to define phygital virtually any experience,
including those through which empathic involvement with the product
is generated, on which choice and satisfaction, for example, depend.

Just as, according to the Nobel Prize winner Josif Brodskij, the
eminently weak connotation of communism at the end of the twen-
tieth century sanctioned the collapse of the Soviet countries, today
the collapse of formal/materialistic hedonism in production and the
simultaneous pervasive appearance of bottom-up design actions put
the process (rather than the product) as a focus for Design.

The lack of interest in the product and, on the other hand, the
growing interest in the act of realization (testified by the huge number
of video-tutorials available on YouTube and the other social-networks)
pushes the center of production towards the boundaries of the pro-
duction system. In some way this often determines a more instinctive
and direct design approach, at least when it is not mediated by the
conscious action of a design-expert who draws on his own experi-
ence. Consumers today could not be seen as merely users but “they
must become active imaginers. This is something people usually do
when they visit museums to view historical articrafts on display, [...]
more and more interested in using props to transport viewers’ imagi-
nation into a thought experiment” (Dunne, Raby, 2013, p. 93).

This aspect of change partly derives from extra-ordinary
extra-social changes (or to put it in the words of the sociologist Bruno
Latour “from uncontrolled and uncontrollable events and actions”

- Latour, 2005, p. 59), like those that more than ten years ago Ezio
Manzini identified in cultures and social groups crossed by contam-
ination, which distort the meaning of Design and from which spring
other knowledge, other needs, other project applications (Manzini,
2015, p. 48).
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Case-Studies

Hypebeast is one of the leading online destinations for men’s con-
temporary fashion and streetwear. In 2012 HBTV (the business
television channel of the brand) decides to produce a series of
videos searching, selecting and presenting the practice of a few
Anglo-Saxon artisans and designers. Behind the choice and the pro-
duction operation there is first and foremost an anthropological and
behavioral intuition: that of a growing public interest in the backstage
of the product, an almost morbid curiosity, expressed in latent form
by the public, who, from the kitchen to the factory, from tailoring to
the private of a home, increasingly seek confirmation or explanation
of the origins of everything. An attitude so intense that it turns into an
object of interest itself and eventually diverts attention away from the
commodity, the form, the product.

In the series entitled Modern Day Artisans five young British
designers (like the Young British Artists - YBA - who started exhibiting
their work in 1988), Max Lamb, furniture designer, Sebastian Tarek,
custom shoe maker, Ricky Feather, bicycle maker and designer, Jake
Ferrato, custom shoe maker and Duffy Jewellery, jewellery designer,
bring out a new dimension of craftsmanship and D/Y (Do It Yourself)
production, in which the aesthetic and value quotient of the hand-
made product is finally elevated to a high level of seduction, thanks to
the contamination of contemporaneity and tradition. In addition to a
systematic access to the heritage of traditional knowledge, each time
linked to the transformation of one or more materials for the realiza-
tion of a product, each author demonstrates, just as methodologi-
cally, a natural ability to contaminate codified production processes
with new product management tools.

Fig. 2
Max Lamb stands in his
London studio behind a
maquette for one of the
6x8 Chair, made from a
single piece of western
red cedar. The 6x8 Chair
explored the tension
between individual quirk
and mass-produced form,
the way that a singular
maker can mimic indus-
trial methods yet push
against them.
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Everything (from technology to communication, from packaging
design to product customization) happens under the watchful eye
of a video-camera and through a rough and casual projection of the
processes and steps that accompany the birth of the product.
Again, Max Lamb emphasizes the search for extreme essen-
tiality (a reduction of the product to its minimum terms) behind his
project to reinterpret the campaign-chair, an example of flat-pack
furniture, produced and well-known all over the world in a very basic
version (the Roorkee chair, for example, was produced in India and it
was used by the British Army since 1898). The version designed by
Lamb for Dunhill seeks to reduce the product to its bare minimum,
with obvious formal and typological consequences: more contempo-
rary production declinations such as seams and joints disappear, in
favor of a bare materiality made of wood and natural leather.
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Fig. 3
Max Lamb, one of the
6x8 Chairs (left) next
to a Douglas Fir Chair
originally designed for
Acne Studios’ Stockholm
headquarters. The 6x8
Chair explored the tension
between individual quirk
and mass-produced form,
the way that a singular
maker can mimic indus-
trial methods yet push
against them.



Fig. 4
Max Lamb, making of
the campaign-chair
designed and realized
in 2011 in collaboration
with Dunbhill labs. The
project originates from
the designer’s search
for extreme reduction in
form and workmanship
around a Roorkee chair
(an emblematic example
of flat-pack furniture,
produced and distributed
since the late 1800s in
India). The result will be
a seat with a wooden
frame assembled by dry-fit
joints, seat and back in
natural leather attached
by a few metal rivets.

From the observation of the practices analyzed and many others,
scattered all over the world emerge some constant factors, which we
believe can take on a strategic value for the development of new forms
of production of items with a low level of complexity and for the effec-
tive enhancement of traditional knowledge.

This escapological tendency of design, or rather of emerging
contemporary design, from the system of deferred industrial produc-
tion, in favor of processes of self-production, in which the continuous
synthesis of thought and action takes place, proves to be more sus-
tain-able today and generates typological and morphological innova-
tion in the direction of primitive simplicity.

The unprecedented interest in the processes of production
and design, redefines the arrangement of the system-product (under-
stood as “the set of contact elements between producer and customer,
i.e., the organic and coherent whole of product, service and commu-
nication” - Zurlo, 2012, p. 33), which is increasingly complemented by
the direct (or video-mediated) experience of making. This is a new
offering intended to correspond to the growing voyeuristic curiosity of
the public, partly replacing the fetishism of possession, and above all
opening up an interesting prospect of development in the direction of
an increasing aestheticization of processes instead of things.

Conclusions

After having freed the field of the project from formalisms and style
exercises that are ineffective for the user or the modern public, another
vocation for design remains, capable of creating value beyond form and
function. As in a primordial landscape in which man (designer or user)
is aloneg, the process and a necessary behavioral reflection become
central, free from aesthetic and its materiality. This is the starting point
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from which a new sustainable (or sustain-able) aesthetic arises, in
which the physical manifestation of the product is systematized most
of the time only in a second moment, while what immediately appears
is the programmatic action (rigorously filmed) with which the designer
(alone or in a group) fills the time and space of the present.

In an empirical way, the present research aims to highlight,
in the work of some designers and in the in-Covid design experience,
carried out within the course of Product Design of the University
of Florence and University of Tuscia, constant traces and common
denominators of a new methodological essentialism, experimented
effectively in the production of new types of products. Within an almost
neo-primitivist condition, we intended to isolate levers of design, per-
formative, experiential action, capable of indicating new design topics
and disciplinary scenarios beyond the Anthropocene.

Thus teachers, designers and researchers have chosen to oper-
ate consistently with the critical review just outlined, to isolate a mini-
mum methodological apparatus through which to provide design tools
adherent to a less formalist demand. In this sense, an experimental sci-
entific approach was adopted, through which, starting from contextual
conditions of limitation, a few but stringent instrumental constraints
were added (Covid-1, comparable to those found in the case studies.
The self-productive prerogative or the idea of limiting the number of
materials or means at the designer’s disposal has thus standardised
the design process, facilitating access even for non-experts.

In this phase, the programmatic reduction of the designer’s
“traditional” operating field was compensated (but it would be better to
say accompanied) by the parallel integration of new multimedia tools,
which contributed to the preliminary and contextual planning of the
design processes themselves and to the construction of a sensible
component of the perceived value of the product.

From the video documentary, to the design of a digital prod-
uct/service integration platform, to the planning of mass-custmization
actions in the production processes: what emerges from the case stud-
ies and from the experimentation conducted are “dried” outputs in the
formal component, which are however deeply updated in the meaning
perceived by the public: a consumer, ethical and experiential value,
increasingly expressed by rapidly evolving markets.

Scrub

safe-bollard unit
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“Therefore, it is not the ancient crafts to be pursued, but the profile
and characteristics of the artisan” (Micelli, 2011, p. 64), today nec-
essarily enriched by the ability to enhance the product also through
the story of the processes from which it originates. In this framework
design contaminates craftsmanship, repositioning his brand and
almost creating a new form of participatory end-user militancy for the
creation of an object.
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Abstract Keywords
Industrial development has shifted production economies Design
towards the manufacturing of automated, cost and time Sustainability
effective, standardised and custom goods. However, such Education
advancements seldom considered the degree of sustaina- Fabrication

bility in transformation processes as the greater attention to
environmental concerns only emerged in the last decades.
In this regard, the objective of this paper is to provide a brief
critical analysis on the transformation processes of matter
and energy regarding the production of human artefacts
within the domains of design and architecture. Theoretical
frameworks derived since the XIX century are chronologi-
cally exposed and studied to display the cultural evolution
of nature-oriented thought, outlining the current state of

an environmental paradigm shift, instantiated by remark-
able case studies. The presented concepts are expected

to shape a historical overview of industrial sustainable
approaches, promote discussion topics around consistently
sustainable advances and instigate further developments
towards potentially innovative emerging scientific and edu-
cational fields, such as biomaterials and biomanufacturing.
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Introduction

The progressive and cumulative consequences of the four industrial
revolutions taken in the last centuries have been felt with increas-
ing magnitude. Although recent transformations of industrial and
technological processes have evolved and allowed new ways of
transforming matter and energy through computer-aided design

and manufacture - CAD and CAM respectively (Caldas & Duarte,
2005), such processes are still not ideal (Bechthold, 2016) as they do
not promote the rationalised use of material and energy resources
and, therefore, generate waste. The direct impact it has on mass
production of goods and standard economic frameworks, such as
linear economy, demands greater attention towards questioning how
matter and energy could be better transformed and consumed.

Design and Industry: The Sustainable Reframe

The industrial transformation of matter into goods and services

is responsible for 22% of global energy consumption (IEA, 2013).
Manufacturing processes that generate waste in large scale pro-
duction, such as Computer Numerical Control (CNC) applications,
are instances of environmental failures precisely because they do
not reinsert or reuse the wasted material as well as consume large
amounts of energy. Therefore, the converting industry is one of the
main sectors in which the activities carried out need to be contextu-
alised within the scope of sustainability (WCED, 1987).

The acknowledgement of environmental performance
failures in highly industrialised practices, such as architecture,
engineering and design, leverages climate change and natural envi-
ronment growing crisis as increasingly frequent guidelines in several
fields of human action. In this sense, a new dimension of design
attributions has emerged in order to assess the ability to optimise
the quality of human life without causing negative impacts on the
maintenance of natural ecosystems (IUCN, UNEP, & WWF, 1991),
namely the degree of sustainability (Myers, 2018). At the same time,
the increasing technological development of new computational
design and evaluation tools have fostered the advancement of more
integrated, informative and interdisciplinary collaboration design
(Kolarevic, 2003, 2008) and manufacturing approaches. A paradigm
shift arises (N. Oxman, 2010) focusing on material characteristics
and set by scientific studies on its properties and subsequent experi-
mental applications (Menges, 2011).

In such an emerging paradigm, the artificial domain can be
brought closer to the natural one, which means approaching the
design intention and technique to the ecological use of material
resources. The historical notion of creating a harmonious artifi-
cial environment with low environmental impact through design
is further refined (Di Bartolo, 2000). It is directly related to design
methodologies and the choice of production processes. In the field
of architectural design, only a few decades ago, theories began to
question the impact of the material in the design process. Even so,
this is a topic that demands greater attention from architectural the-
ory, research and practice, as it is commonly overshadowed either by
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the attention to the stardom of ‘starchitects’ or the restricted teach-
ing of formalisms. One of the contemporary theories that has mostly
supported the development of scientific investigations in architec-
ture is the New Structuralism: the procedural sequence, within the
traditional design logic, of form-structure-material is criticised and
reversed to material-structure-form (R. Oxman & Oxman, 2010). In
the field of object design, the detailed attention to materials in terms
of social and environmental impacts seems to be a more discussed
and instilled topic in the essence of the discipline. It is traditionally
understood as an operator that serves the structuring of a complex
system through the management of its intrinsic properties by the
designer, whose objective is to drive towards the functional per-
formance optimization of a product (Manzini, 1986 apud Alarcén,
Celaschi, & Celi, 2020).

From Inspiration to Ally: Design With Nature

Acknowledging the common notion that sustainability concerns the
minimum or zero impact on the natural environment, the observation
and analysis of the functional, organisational, material and structural
relationships of natural phenomena can support the development
of design methodologies in analogy to natural system’s processes
(Alarcén, 2003), turning them much more sustainable (N. Oxman,
2010). Historically, the disciplines of architecture (Bahamoén, Pérez,
& Campello, 2008) and design (Emami, Tashakori, & Tashakorinia,
2008) have consistently relied on Nature in search for inspiration and
solutions of maximum performance and minimum consumption of
resources (Di Bartolo, 2000; N. Oxman, 2010). This demands interdis-
ciplinary approaches, especially with the discipline of Biology.

During the 19th and 20th centuries, the use of biological
analogies in the design field took place predominantly within the
scope of visual language. Approaches and methodologies within
what Di Bartolo (2000) classified as Basic Design, or also Bio-in-
spired Design (Fu et al., 2014), present an evolutionary development
with regards to higher rigour standards with which information is
analysed, processed and synthesised in the design development.

Formalistic bio-inspired analogies have developed firstly
from rhetoric to visual abstraction and later to process analogy. In
the 1920’s and 1930’s Germany, “Biotechnik” was regarded as the
science of adapting natural structures and processes into technical
artefacts (Margolin & Buchanan, 1995). This term was “exported” to
the United States of America and deployed there during the 1950’s
and 1960's as “Bionics” to classify design inspirations in natural
processes for the development of potential innovations of artificial
materials for practical applications (N. Oxman, 2010). At the same
time, the concept of “Biomimetic” emerged in academia, designating
the study of solutions to design problems from the conversion of
natural processes. In 1997, Janine Benyus proposed the terminolog-
ical variation “Biomimicry” to refer to the discipline that studies the
models of nature and converts them into solutions to design prob-
lems (Benyus, 1997).

Despite the sustainable intention in all these approaches, all
present is an excessive focus on the exploration and development of

112 Guilherme Giantini, Ligia Lopes



the design technique employed rather than consistent real applica-
tions that consider the impact of the manufacturing process in terms
of energy consumption and material life cycle.

Joris Laarman’s Bone Chair (2006), for instance, is designed
with high-end design technology to emulate the performance of
material and structural demands in bones, and manufactured by
steel casting process, not involving wear and tear and material
waste. However, such a process involves high levels of energy con-
sumption for its viability, which ends up making the product environ-
mentally inconsistent.

A more consistent computational biomimetic design exam-
ple that answers the material and environmental concerns more
satisfactorily is HygroScope: Meteorosensitive Morphology (2012)
by Achim Menges in collaboration with Steffen Reichert. This is a
scientific and experimental climate responsiveness application in
which a solar protection system is devised from material’'s behav-
ioural system, excluding the use of mechanical or electronic control
(Menges & Reichert, 2012). However, it is important to notice that
material technologies are not necessarily linked to state-of-the-art
technologies.

Towards Biomanufacturing

Noticing the advantages of prioritising material over form and style,
some approaches have recently emerged in theory and practical
experimentation with the aim of replacing ‘process emulation’ by
‘integration’ in new composite and biopolymer materials (Myers,
2018). These kinds of approaches are broadly categorised under the
term “Biodesign” (Esat & Ahmed-Kristensen, 2018) and propose the
replacement of industrialised processes by living organic material or
biomass (by-products and waste from current industrial production).
The objective is devising new materials that, when reinserted into
production lines, are likely to promote a global decrease in energy
and raw material consumption (Myers, 2018). This is a more consist-
ent approach to the sustainable premise of minimum consumption of
resources to generate maximum performance (N. Oxman, 2010).

A recent and innovative case study is the project “Reclaimed
Assets: from fibrous waste to sustainable design material” (2018), led
by Natasa Perkovi¢ at KYOTO Design Lab. This project’'s main objec-
tive was to reuse waste biomass from palm oil processing in the
creation of a functional material. Its exploration was contextualised
in two technological production categories: the first one, a high-tech
process, by additive manufacturing [fig. 1] and the second one, a low-
tech approach, by traditional paper manufacturing technique [fig. 2]
(KYOTO Design Lab, 2018). It is important to notice that reintroduc-
ing previously processed materials into a production line highlights
the brutal amount of energy potential wasted in conventional manu-
facture. At the same time, the project values ancestral and vernacu-
lar production techniques, promoting the union, through study and
material innovation, of the past and the present.
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Another case study that proposes an innovative and biodegradable
material is the BioBomber Jacket (2014) by BioCouture's founder and
researcher at the School of Fashion & Textiles at Central Saint Mar-
tins College of Art and Design, Suzanne Lee. In this project, bacterial
cellulose is produced by combining yeast and bacteria through a
fermentation process, which generates an elastic tissue with proper-
ties similar to leather, but compostable and with low environmental
impact (Fairs, 2014). Both in BioBomber Jacket and in Reclaimed
Assets, it is possible to verify that the related production processes
are much less aggressive to the natural environment than those
currently practised in the industry.

Lastly, Bioconcrete (2015), a project developed by microbiol-
ogist Hendrik Jonkers, incorporates bacteria and calcium lactate into
the concrete mix. While the BioBomber Jacket makes use of materi-
als obtained from bio-chemical processes, Bioconcrete incorporates
bacteria and calcium lactate into the concrete mix. The interaction
of bacteria, moisture and calcium lactate produce calcite to fill the
cavities of cracked concrete, recovering lost material and mechan-
ical resistance (De Belie, 2016). Despite expanding concrete’s life,
this project does not bring any changes into the production process
and, therefore, does not contribute to the reduction of the current 8%
emission of carbon dioxide in the atmosphere by the cement industry
(Nature, 2021).

Nevertheless, the potential that biomaterials have on con-
tributing to a structural shift of current environmental conditions
will in fact be effective if there are two associated dimensions of
applications. The first dimension refers to the development of char-
acteristics and capabilities of the material itself, mainly functional
exploration, considering the reinsertion and the reuse of disposable
material. The second dimension refers to the choice of available
manufacturing processes that consume lower energy levels and
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Fig. 1
NataSa Perkovi¢ and
KYOTO Design Lab.
Reclaimed Assets, chair
fabricated by additive
manufacturing. Photo
Credits: Tomomi Takano.

Fig. 2
NataSa Perkovi¢ and
KYOTO Design Lab.
Reclaimed Assets, tradi-
tional paper technique
chandelier production.
Photo Credits: Tomomi
Takano.



corroborate to reduced carbon footprint, or even the development of
new manufacturing technologies that incorporate sustainable and
environmental constraints in its conception and application.

As an instance, the recent technical-scientific develop-
ment of Additive Manufacturing technologies has incorporated the
evaluation of performance related to consumption of resources,
waste management and pollution control, in addition to ‘economic’,
‘social’ and ‘environmental’ dimensions to the concept of the 6Rs:
reduce, recover, recycle, reuse, redesign and remanufacture (Peng,
Kellens, Tang, Chen, & Chen, 2018). Olivier Van Herpt, for instance,
is an industrial designer who approaches ceramics through additive
manufacturing (Van Herpt, 2020) and explores its potential without
generating major energy impacts.

Such development of circular economy materials and
cleaner manufacturing processes are a great potential towards
consistently accomplishing some of UN's sustainable development
goals, like creating correct means that ensure the sustainable
consumption and production patterns (United Nations, 2015). At
the same time, as there is also a need for a cultural dimension to
production, traditional and vernacular techniques, commonly more
sustainable than industrial ones, are also practices being valued and
perpetuated in the design and architecture activities, so they can
contribute positively to the sustainable transformation if integrated
with research on new materials.

Conclusion

The degree of material and manufacturing sustainability in current
design applications is a feature to have a critical eye on. They can
be seen as evidence of how recent environmental awareness is
assimilated in professional practice, commonly concerned with
financial performance rather than with real sustainability concerns.
At the same time, there is an increasing number of robust scientific
investigations in design, engineering and material science aiming
to corroborate an effective environmental paradigm shift. However,
the feasibility and implementation of such a significant change of
context demand transformations in the spheres of culture, means of
production, market interests and international agreements, like Paris
2030 and UN's sustainable development goals, which precede the
concept of sustainability. In the late-capitalism era, it is not a coin-
cidence that the degree of sustainability still underperforms. Even
though there are alternative options to fossil fuel (and their by-prod-
ucts) and to high energy consuming manufacturing, such as vernac-
ular and traditional processes or even high-end robotic production,
the steady development of an ecologic ethos towards existing or
innovative materials and manufacturing processes is restrained by
market interests. This makes room for ‘sustainability’ to be opportun-
istically taken as marketing and branding cases, thus blurring real
sustainable practices with greenwashed entrepreneurial activities,
which corroborates the low perception and underestimation of the
problem in the mass society.

For a solid sustainable paradigm shift to take effect, either
it will be necessary to do actual efforts towards the alignment of
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industrial, political and economic activities, thus remodelling mar-
ket interests towards environment oriented governmental policies
and international agreements more efficiently, or we will have to
overcome the current economic and political system that builds

on over exploitation of natural and human resources for financial
performance rather than providing any room for the advancement

of consistent sustainable development applications. In both cases,
education towards ecology and, perhaps more urgently, political and
human rights as a society is the greatest tool to be used in such a
global sphere problem.
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Abstract Keywords

Today it is increasingly necessary to talk in terms of a circular
economy. Design contributes through different disciplines by
intervening in materials, production processes and prod-

uct life cycles, but also through the design of services that
develop models of exchange and reuse. The paper illustrates
the contribution of service design in the implementation
process of the Efficacity project. The first objective of Effi-
cacity is to optimise the collection of bulky waste, through
the development of a platform that catalogues and recog-
nises the type of waste through its image. The second goal

is to build an infrastructure to intercept the goods before
they reach the landfill. Efficacity project is connected to the
Surpluse reuse and repair centres, because Efficacity needs
Surpluse spaces/social communities, otherwise Surpluse
needs Efficacity digital process/social network to improve
the network and service offer.
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Context: The Circular Economy

For many people, the circular economy has been identified with
waste recycling. But recycling is the least sustainable of all the circu-
lar economy activities, in terms of profitability and resource efficiency
(Thackara, 2006). If we define a circular economy as all economic
activities to extend the service life of goods, components and mate-
rials, through reuse and re-marketing, repair, re-manufacturing and
technological updating of goods, it has always existed. The reuse
activities have been perfected by operators in the performance
economy, how to say Stahel: “In addition to design and reuse, the
performance economy focuses on solutions instead of products, and
makes its profits from sufficiency, such as waste prevention” (2016,
p. 436). The second-hand market is constantly increasing even if
there are no incentives and it isn't fully regulated, thus representing
an underground market involving 23 million Italians in buying, selling
and exchanging goods for a value of 23 billion equal to 1.4% of GDP
(Bva Doxa, 2021). This trend is in line with the 2030 Agenda for Sus-
tainable Development of the United Nations, in fact the 12th SDG,
target 12.5 is described with these guidelines: “ensures sustainable
consumption and production patterns, plans to reduce waste gen-
eration through prevention, reduction, recycling and reuse” (United
Nation, n.d.). Europe is on track to become the first climate-neutral
continent by 2050. Among Next Generation EU’s goals there is Make
it Green where it's possible to find different kinds of behavioural rec-
ommendations like “everyone can do their part [...] by buying second
hand, recycling and reusing” (Next Generation EU, n.d.).

Within this context, the paper is focused on the Efficacity
project, where the Architecture and Design Department of the Uni-
versity of Genoa is involved as a subcontractor to design a possible
strategy for the application of re-use practices through the promo-
tion of services that can foster the ecological and digital transition.
The project is financed by the Regional Operational Program (POR)
2014-2020, co-financed by the European Regional Development
Fund (FESR), that identifies the Liguria Region strategic priorities
and objectives, for a multi-service, cloud-based ICT platform for
the recycling and reuse of bulky solid waste in the urban area of
the Genoa metropolitan area. Efficacity within Axis 1 - Action 1.2.4
- Poles of Research and Innovation has obtained funding in March
2021, presenting a proposal involving 7 subjects in partnership led
by Amiu SpA, with different roles such as GIS mapping, waste collec-
tion, software design and data management (Amiu, n.d.). Amiu SpA
is the company responsible for waste collection and management
services and urban hygiene in the city of Genoa. The other partners
are Algowatt S.P.A., Camelot Biomedical Systems Srl, Gter Srl, Circle
Spa, Colouree Srl and Flairbit Srl. The primary aim was to create
an IT platform that uses innovative technologies to catalogue data
and make the system more functional and effective. A citizen who
wants to dispose of a piece of furniture must take a picture using
his smartphone which is read to derive a set of data and give some
information. Then the software can manage and obtain details based
on materials, size and weight, to organise and improve the collection.
Finally, the data, using GIS, take on new value thanks to geographi-
cal positioning, which allows a better strategy to be defined for the
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movement of bulky collection vehicles. In this project, it was important
to shift the idea of channel/touchpoint, in this case the platform, from
the channel as destination to the channel as an enabling moment
(Risdon & Quattlebaum, 2018). The new goal of Efficacity is to create
a virtuous path in the perspective of a circular economy, which aims
on the one hand to optimise the bulky waste collection system, and
on the other hand to activate a recovery and reuse process by inter-
cepting the goods before they reach the landfill. In this field, design is
systematising specific tools to manage actions in favour of the circular
economy. One example is the dedicated Circular Design space within
The Ellen MacArthur Foundation (n.d.). In this project, the discipline
of service design comes into play, where design and its tools become
a support for systematising different actions within the system (Mer-
oni & Sangiorgi, 2011). Specifically, service design is also based on
collaborative consumption models (Botsman & Rogers, 2010), with
the aim of co-designing infrastructures with others in which sustain-
able actions can take place. On this subject, the research intends to
trace the features of these economies characterised by models of
C2C sharing economy, digital and material marketplaces, to converge
all these unsystematized exchanges in a catalyst service of reuse and
repair practices that can evaluate, reward, promote the swap power of
citizens as the most useful way to reduce our impact on a planet. The
head of the project Tiziana Merlino summarises the objective of the
project in these words:

Just imagine having a bulky piece of waste and being able
to give it a chance to not simply be thrown away. Just imagine being
able to make it useful to someone else and thus being able to “live
another story”. All while limiting pollution from cargo vehicles through
optimization of logistics and transportation time. And this is through
the application of information technology that can recognize different
objects (Merlino, quoted by Amiu, 2021, tda)’.

Methodology of Efficacity

The methodology is divided into three main phases: problem setting,
scenario development and prototyping. In the first phase of problem
setting, it was necessary to develop an examination of the strengths
and weaknesses of the current doorstep collection system for bulky
goods, as a result of a matrix of external customers and internal
company points of view. The multi-disciplinary aspect of the project
required alignment on the different steps from the outset. Through
focus groups, it was possible to visualise and systemise the contribu-
tions of the different partners for a systemic self-assessment. In the
Genoa area there are four different types of bulky pickup: Ecological
Island, which is an urban free entrance area for citizens, dedicated to
collecting different kinds of waste; Ecovan, a vehicle that stops for a
while in a square or street in a neighbourhood to allow citizens to bring
in items they no longer use; the home or street level collection, acti-
vated through a call reservation and scheduling an appointment Fig.1.
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These different modalities were examined by creating and sharing Fig. 1
a visualisation of the different processes in comparison. For the Visualization of cluttered
h ject ntly focuses on door-to-door collection pick-up systems of the
moment the project currently u - g ' Amiu collection service
as the most manageable mode for waiting time. Because the only used for different surveys

one that requires a reservation and therefore contact before making and swot analysis.
the transition. To understand Amiu’s perspective, it was important

to start with an analysis of the four bulky waste collection systems.
Each of these systems addresses the needs and requirements of cer-
tain targets, the aim was also to understand how and which system
is most suitable for the project, but also what the future scenarios
might be. For this reason, the local Amiu operators placed post-its on
the four visualisations representing the different types of collection
to better consider each phase. The colours of the post-its corre-
sponded to categories: strengths, weaknesses, opportunities, and
risks. Based on the results obtained, it was possible to reconstruct

a SWOT Analysis according to the standard visualisation. At the end
of the meeting, it emerged that there are not enough spaces and
personnel resources to commit for the reuse, so the project must lev-
erage the digitisation of the service to optimise both collection and
reuse awareness. To understand the position of the citizen/customer,
two surveys were prepared to be distributed over a month. The first
one to observe citizens’ views on their knowledge and evaluation of
bulky waste collection, a service managed by Amiu, and what is the
awareness of reuse. This was disseminated through the company’s
social network and UniGe's contacts. The other aimed more directly
at those who already use the service to collect opinions and sug-
gestions, and answers regarding reuse, a kind of customer satis-
faction. The latter was distributed after the service through the call
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centre or during the service near the Ecovan and Ecological Island
stops. An interesting result emerged is that users are aware of reuse
platforms, but rarely choose them before disposing of their goods,
because they consider them a waste of time and because they do
not consider the option of repair or reinterpretation for items that do
not work or are no longer needed. Thanks to the systemization of
this data, an overall picture of the pain points of the current system
emerged, allowing for a different framing of the initial problem. Dur-
ing Efficacity development the team involved - thanks to our support
- change the first mission identifying effective reuse practices as the
first real contrast to waste production. Through reshaping the prob-
lem setting, the designer’s role shifts from solving the problem to
redefining it (Diefenthaler, 2008). The starting problem was examined
from different perspectives and then the solution was structured
around the real weak point. The opportunity is to not only improve
the efficiency of the procedure but to design a private-public co-re-
sponsibility. It is necessary to focus on a change of perspective, to
consider a futile object for an owner, useful for another one and vice
versa, allowing it to live another story, thus transforming from waste
to resource. The IT platform focuses not only on tracking waste but
also on reducing its impact on the environment. The real challenge is
to choose the practice of reuse as a necessary and compulsory step
before the landfill, thus focusing on waste prevention to promote the
circular economy and environmental sustainability. The digital tool is
the infrastructure to make virtuous behaviour implicitly convenient
and rewarding. The second phase was the co-design of possible sce-
narios, discussed and analysed punctually in every single step both
in the project team and with technical operators inside Amiu com-
pany. These “project simulations” (Manzini & Jégou, 2004, p. 204)
made it possible to discuss the different elements of feasibility in
the short and long term. The scenarios, mixed with the journey map
tools, have been made shareable through synthetic visualisations. As
Morelli says:
The design activity heavily relies on visual representation,
which is critical in communicating a project to clients, in ver-
ifying the validity of the project, and in generating a plan that
can be understood and executed by other actors involved in
the design process (2002, p. 13).
The visualisation can level out the excessive specialisations that do
not allow an overall view and encourage the formulation of cross-cut-
ting and effective solutions to be tested in the next phase of prototyp-
ing and testing.

The Pilot Project: The Link With Surpluse

In the third in-progress phase of prototyping, a pilot area has been
chosen to work together on territorial logistics and the needs of a
range of users and to be able to implement design solutions devel-
oped both on a digital level, thus testing the user interface and on an
analogue level verifying the effectiveness and feasibility for the urban
area. This project becomes a link to the system of Surpluse reuse
and repair centres active in Genoa - conceived by Amiu in a Force
project (http://www.ce-force.eu) as a territorial system of spaces
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for collection and repair - becoming a mutual and complementarity
resource/touchpoint for a better service for citizens and therefore a
potential format exportable to other cities. Fig. 2, Fig. 3

Nel tuo quartiere

ha aperto un centro
del riuso e delriparo!

The name Surpluse is derived from the union of the words Sur- Fig. 2,3
plus+use and was born together with the brand and corporate image !S“au?”fa““ of the .
during a workshop at the Architecture and Design Department, Comnata dlstrict. Ganos.
University of Genoa (Fagnoni et al., 2022). These centres have differ-  Credits by Chiara Olivastri.
ent sizes and are identifiable by different colours: small (light blue),

medium (purple) and /arge (magenta). The visual identity, which

identifies the different possibilities, aims to create a sort of franchise

to spread a culture of reuse and reuse of objects throughout the

city’s neighbourhoods. The aim is to make citizens the main actors

in this process, giving them the tools to direct their actions towards

the circular economy. The first centre launched was in Coronata, a

district of Genoa, in October 2020. The centre is managed with the

shared administration tool called “Patto di collaborazione - Cove-

nant of Collaboration” signed for the first time by: AMIU, Municipio

Medio Ponente, Amici di Coronata, ARCI ragazzi APS, Associazione

Pro Loco Cornigliano. The furniture for this centre was made by

the Labour Education Centre Lab 85 from recycled wood, which

was made available by AMIU, based on a project by the Depart-

ment of Architecture and Design, University of Genoa. In summary:

Efficacity research needs Surpluse spaces/social communities,

Surpluse needs Efficacity digital process/social network to improve

the network and service offer. The digital part of the Efficacity pro-

ject becomes a fundamental support for Surpluse centres. On the
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one hand, because it would make it possible to digitally record
exchanges, to account for how many and which types of items are
left and how many and which are withdrawn, to have a wider show-
case of the products available. On the other hand, the Surpluse reuse
centres become the analogue spaces of Efficacity, which can be
used, for example, as a storage area, even temporarily and to meet
different citizens needs as emerged in the analysis phase. Once

you have the data you can put a concrete value on the process and
consequently you can evaluate a whole system of incentives and
rewards, systematising them with other reward systems already

in use. Digital space and data collection also make it possible to
monitor the quantity of exchanges, the materials most put back into
circulation, and even to quantify the amount of Co2 saved, as Swed-
ish Environmental Research Institute calculated for the second-hand
platform Subito.it (Economia circolare, 2021). Being able to meas-
ure and value these exchanges is very important. Consequently, it
was decided to design the prototyping and testing phase with the
citizens’ and associations gravitating around the Surp/use centre.
As a first step, a focus group was organised to evaluate the results
and dynamics activated one and a half years after the inauguration,
but also to discuss the problems and future visions. It emerged that
Efficacity’s digital infrastructure would be very useful to the Surpluse
centre. However, support from operators with digital skills would be
needed because currently Surpluse is run by voluntary retirees. The
digital transformation of some services is increasingly necessary, in
this transition the service designer is given the role of managing the
interests not only of the user but of all the stakeholders that become
part of the system (Tassi, 2019). The acceleration of these processes
must, however, be accompanied by a social and relational focus on
the contexts in which the service is embedded. In addition, Surpluse
centres have the possibility of becoming social spoke, where proxim-
ity and relationships can be practised (Manzini, 2021). The social role
of these spaces is already very evident, and it is the spirit with which
they manage to exist and resist.

Results & Conclusions

Service Design’s mission is to frame the initial problem from the right
perspective, to avoid the development of apparent solutions based
solely on digitization, but rather new patterns of behaviour are found,
that use technology to be more widely deployed. The role of design-
ers is to infrastructure value co-creation, which means suggesting
tools for activating customers’' own cognitive and creative resources,
intercepting users who are sensitive to the issue and to enable them
to act in a more sustainable way. In this context, design can play
arole in generating elements of change that have the potential to
trigger larger systemic changes, for instance, by scaling-up local
initiatives, thus working from a lower scale — a community or a
small institution — to larger contexts, such as a city administration
or national policies (Morelli, 2020). The tools and the different strat-
egies, the survey and the visualisation of the journey map/scenarios
allowed the sense and the meaning of the project. For example,

the effort was to understand how the project and the platform are
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positioned to existing platforms. The utility of co-designing with the
waste management company made it possible to act directly on an
existing waiting time before the object goes to landfill and convert
this time into something else. The last ambitious goal is to develop

a service that allows, from the individual citizen to the company,

to create its profile about sustainability, able to collect, measure

and reward virtuous actions. The hope is that single actions can be
converted from good practices to co-responsibility necessary behav-
iours for our planet. An interesting result was to connect and link
realities already active in the territory. It often happens that through
calls and fundings interesting actions are activated in the area, but
they do not always manage to endure after the end of the project.
Being able to start from the existing and optimise the resources
already active takes on a new value, in this way helping each other.
Several projects related to the circular economy are being set up in
Liguria, and there is a growing need to connect them so that one
becomes a stimulus and support for others, the network is an invalu-

able resource.
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Background

3 million is the estimated number of masks used in every minute by
the world's population, 450 the years needed for their decomposition
(rem ecologia,2021).

The global Covid-19 pandemic has generated a health emer-
gency that has overshadowed the problem of global pollution, but
waste disposal and resource optimisation seem to be critical issues
still unresolved.

Personal protective equipment is just one example of how
the healthcare sector, unlike others, is not yet ready to make the tran-
sition to greater sustainability. Transition that is needed to emerge
from the current environmental crisis. Therefore, a cultural, design
and management paradigm shift by healthcare system'’s actors is of
paramount importance; new training tools are needed to be able to
consciously re-design the healthcare system through a more sustain-
able vision.

The European Commission recognises the need for transi-
tion, promoting healthcare systems that are effective, accessible and
resilient (2014). From the 90s onwards, people began to talk about
the flourishing potential of sustainability in the sector.

However, Sustainable Healthcare issues have only really
taken off in recent years.

To this end, there is a need for a dialogue between disci-
plines towards a common goal: a new concept of healthcare that is
sustainable and circular, with an impact on people’s well-being.

Furthermore, the Healthcare sector is a huge and articu-
lated field, which presents a distinctive internal complexity due to
its relevance and the logics that guide it. Healthcare encompasses
very divergent realities that participate in different ways in the care
of patients: from the production of tools and equipment, to the ward
staff who assist in the hospital, and the healthcare waste manage-
ment sector. The sector is constantly changing, from the research of
better treatments and new technologies, to approaches adapted to
the new needs of individuals and society. In this framework, the need
has emerged for “a multi-level planning process that enables the
implementation of socio-technological solutions capable of respond-
ing effectively to the real needs of the multiplicity of actors involved”
(Pereno, 2020). Among the new trends in the sector, the theme of
‘Sustainable Healthcare' has been gaining ground in recent years,
with management of the sector more closely linked to environmental,
social and economic sustainability. However, the sector appears to
be out of date on sustainability issues compared to other industries
and, as a result, has difficulty in translating this approach into more
sustainable choices at various levels, from the national sphere to the
territorial level of individual companies.

Goal of the Research

The aim of this research -Master degree thesis at Politecnico di
Torino- is to use the potential offered by the systemic methodology
to define the contents of a training course in order to enhance the
sustainability of companies in the healthcare sector. To do this, the
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first objective is the study of the European health sector overview in
order to understand its constraints, dynamics and criticalities. The
second objective is the definition of the training contents and how
to deal with the issue in the healthcare sector, including suitable
methods and tools.

The Role of Sustainable Healthcare

“Sustainable Healthcare” is seen as the application of sustainability
principles to health. The health sector, until now, has mainly focused
on the economic aspect, also due to its complexity (European Com-
mission, 2016). In order to pursue Sustainable Healthcare, it is essen-
tial to take into account all three spheres of sustainability (economic,
environmental and social).

Until now, the concept of Sustainable Healthcare (SH) itself
does not have an unequivocal definition, nor a defined explanation
of how to achieve or apply it in the sector (Braithwaite et al., 2019;
Fischer, 2015, cited in Pereno, Eriksson, 2020). There is therefore an
urgent need to develop knowledge-building strategies and identify
the most suitable tools for international dissemination of sustaina-
ble healthcare issues, while strengthening scientific and academic
knowledge of the topic (Pereno, Eriksson, 2020).

Methodology

In general, the steps of the systemic approach are:

. Holistic Diagnosis of the context;

. Holistic Diagnosis of the specific actor: a company or a case
study;

. Analysis of the criticalities, both of context and the specific
actor;

. Challenges & Opportunities;

. Definition of the strategies that can be adopted,;

. Systemic project;

. Project Outcomes, including spatial scale, time frame and

phases of the project implementation, advantages and bene-
fits provided by the project (Barbero & Pallaro, 2017).

Roadmap Definition

A roadmap allows the organisation over time of systemic methodol-
ogy steps.
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> 3

Research and Comprehension

Mapping

Analysis and Definition

and O

Understanding the state of the art of the Literature review / desk research
healthcare sector;
August - October
Understanding the stakeholder system and its re- Literature review / desk research
lationships
Description of the case study; Holistic analysis of the selected case study / Litera-
ture review
September - end of Octob
ST GEIEASS LT Definition of the criticalities of the sector; Multicriteria analysis
Definition of the criticalities of the case study Field research (interview with the bioPmed mana-
ger)
early November Challenges and opportunities selection Systemic approach (crosscut, chall d op-
portunities)
Strategies definition in the short, medium and long D
term;
November - Definition of educational modules and P
beginning of December contents. Case studies collection
Definition of the guidelines for the company trai- Critical analysis
ning

In general, the individual aims were scheduled in order to organise
research and development as well as possible. It may be noted that
the phase with the longest duration was the healthcare sector pre-
liminary analysis, as it was essential to know scope and structure of
the field of analysis, as it is a huge and articulated topic.

Definition of Literature Review

The literature review was carried out, first of all, to understand the
context of reference -since the health sector was a new field for the
research team- secondly to define critical issues in the health frame-
work, useful for the project development.

The creation of a logical structure for the literature review
was indispensable in order to give a reading key to the contents and
to choose the level of detail with which to analyse them.
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HEALTHCARE SECTOR

Sector organisation
Sector transition
The role of the designer
The patient as a person
Health as wellness

Health services

Health system

Northern Europe

South Europe

Stakeholders

Medtech

Logistic

Supply chain

Procurement

Literature review outcomes:

Sustainability

Environmental
Impacts
Current situation

Future initiatives for su-
 stainable transition

Economic

Policy and regulation

—— Green and white papers

l

Current regulation

Social

Innovation
Digitisation
The innovation path

Industry 4.0

Definition of macro-issues, from which the criticalities of the healthcare sector will derive

Specifically, it focused on two specific themes:

A Organisation: the healthcare system is in transition, there
are differences between European countries, relationships
with various stakeholders and productive sectors, especially

public ones.

B Sustainability: the healthcare sector is investigated through
its impacts, current situation, and future initiatives; economic
sustainability with current regulations and possible future
developments; social sustainability with innovation aspects.

Case Study Selection: The Biopmed Cluster

As the healthcare sector is very complex, to define a “reference user”
allows a Sustainable Healthcare project to be developed with a clear
objective and a precise scale. The bioPmed Innovation Cluster has
been selected to develop a sustainable training project that is subse-
quently scalable and usable by other European players. The choice
of this case study was guided by its importance on territory and by
the innovation it embodies, at the moment not directed towards
sustainability. Cluster presents a territorial network, also aimed at the
European sphere, thanks also to projects realised together with other
European regional clusters.

An in-depth analysis of the cluster permitted to understand
the dynamics and potential of the actor in becoming a local refer-
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ence point for training on sustainability, as well as the strong pres-
ence of SMEs, which are consequently the project’s audience.
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Challenges, Opportunities and Strategies

Criticalities emerged from the health sector were related to the
smaller and specific bioPmed scale. Cluster itself is characterised
by peculiar criticalities, but these are directly influenced by the

sector itself.

Sector and case study analysis revealed several shared criti-
calities and opportunities.
In particular, the main criticalities are the lack of:

. Awareness and training regarding sustainability of the
healthcare sector,

. Green policies to incentive sustainable transition through
regulation,

. Inter-company collaboration,

. Upstream sustainable design by the MedTech companies.

. Instead, the main shared opportunities are:

. Using bioPmed cluster as a focal point of the training course
and as case study for other entities,

. Initiating a bottom-up process to encourage the whole sector
to consider the positive role of sustainability,

. Allowing the collaboration between companies,

. Training MedTech companies on the sustainable design and
its potential.
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Research outcomes
Strategies Over Time

The four emerged strategies were timed according to their level of
complexity. Short-term strategies are the starting point for imple-
menting the subsequent ones over time.

The systemic design, and consequently the training course
that will be developed also thanks to this research, has more power
of action on some issues. Consequently, the temporisation of the
strategies, visible in Figure 4, has allowed the inclusion of medium
and long-term activities which are currently far from the direct
sphere of action of the project, but which will become possible after
the first short-term strategies have been achieved. In detail, the short
term focuses on two consequential steps.

The first one concerns raising awareness and training the
companies about the role of sustainability in the health sector, spe-
cifically in the MedTech.

The second step is proposing tools and methods that com-
panies can use to design sustainably and measure the impacts of
their products. Thereby, this step aims to help SMEs (small-medium
enterprises) from a practical point of view. In particular, by support-
ing them in choosing strategies and methodologies suitable for their
objective and in mastering tools and indicators useful to measure
initial impacts and future improvements, but also to quantify the
benefits achieved with Sustainable Healthcare logics.

In the medium term, it is possible to use the outcome gener-
ated by the short-term steps for the creation of a collaboration ser-
vice between actors, proposed by bioPmed, and creating networks
according to circular logic. In this network, companies can find
new partners for sustainable virtuous projects and create circular
collaborations for the use and transfer of by-products and waste as
resources for other production processes.

In the long-term, the network will achieve the become a
reference point for MedTech sustainable healthcare in the territory.
This empowerment may allow collaboration between the actors of
the network, and bioPmed, with NGOs or territorial bodies, in order
to draw up new green regulations in the sector, which are currently
practically missing. This regulation should be based on the direct
point of view of the local MedTech companies, their providers, the
bioPmed cluster perspective and other crucial players.

This timeline allows to scale up the project starting a pro-
cess in order to fill the gap of sustainable healthcare regulations at
regional, Italian and European level.
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Strategies timeline

short term Y medium term

01. 02. 03.

-Creation of collaboration services

-Raising awareness and trainin,
9 9 between actors within the network

STEP 1
according to the logic of sustainability

-Proposing tools and methods for
STEP 2 designing and assessing
sustainability

Training Content and Guidelines

The final research objective is the definition of training contents for
companies operating in the medical sector, aiming to encourage
them to embrace the ongoing sustainable transition.

Contents were organised in four separate modules with
different objectives and outcomes.

1 Fundamentals gathers all the information necessary to
introduce the actors to the salient issues in the relationship
between Healthcare and Sustainability;

2 Designing for Sustainable Healthcare aims to focus the train-
ing on the role of design by making companies aware of the
design possibilities and achievable results and benefits;

3 Co-design as a strategic approach aims to raise conscious-
ness of the role of collaboration between different realities in
order to create valuable projects;

4 Monitoring and measuring sustainability provides an addi-
tional level of insight by offering companies measurable
methods to quantify impacts and achievable outcomes.

The modules are designed to lend themselves to different
levels of in- depth study of sustainability in the healthcare sector.

In particular, three training courses have been planned, divided

according to the scope of the contents proposed. The first course,

called Basic, brings together the first module and aims to train on the
basics of Sustainable Healthcare. The Intermediate course, on the

other hand, includes the basic “Fundamentals” module plus “Design
for Sustainable Healthcare” and “Co-design as a strategic approach”.

It is designed for companies interested in putting sustainability into

practice in their design choices. Finally, the Advanced course also

includes the module ‘Sustainability. Monitoring and Measurement’ in
order to support design choices with defined measurement methods
allowing companies to use these tools to make business forecasts.
Specifically, the training contents have been organised in a
matrix scheme designed to best meet the context needs. The mod-
ules, previously descripted, are self-consistent, with well-defined
training objectives and outcomes. On the other hand, the transversal
themes are arranged horizontally, as they are topics that it is impor-
tant to analyse in all four vertical modules. They create continuity

in the training path and define which corporate training methods

and types of language are best suited to train based on the type of

content.
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Goal:
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What companies will learn:
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Module title:
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Co-design approaches
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Module title:

Design for sustainable healthcare

Goal:
Understanding the role of

design for sustainability in
the sector

What companies will learn:
Design methodologies

Approaches to sustainable
design

o

Module title:

sustainability monitoring and
measurement

Goal:

® Understanding the role of
monitoring

What companies will learn:

® Measuring tools and
methods

Transversal themes in detail are:

Awareness on the role of sustainability;
Optimization of materials, resources and wastes;
Sustainable products and services;

Corporate Responsibility.

Matrix structure makes it possible to define coherent con-
tents in the course, organised according to the level of detail and
with increasing complexity. Specifically, the complete path allows
the passage from Awareness to Corporate Responsibility, that is the
practical realisation of sustainability by companies, which recognise
their own role in the system and the actions they can carry out to

Fig.5
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Based on these contents, specific training methods and languages
can be used in the various themes, as shown in Fig. 6.

In the case of “Awareness”, the use of contents in pills pro-
posed through an informative language is appropriate, this allows the
transmission of basic concepts without weighing down the commu-
nication and to prepare the user for more in-depth topics.

“Optimisation” can be covered with dedicated online webi-
nars supported by content, insights and on-demand tools available
to the business. The technical language allows to use vocabulary
related to the specific topic and to tell the content in detail.

On the other hand, “Products and Services” is suited to a
more practical language accompanied by contents in pills and the
use of practical exercises, case studies and group work to show the
practical usefulness of the topics and the modalities of their imple-
mentation.

Finally, “Corporate Responsibility” can become a moment
to collect conclusions on previous training, technical and practical
contents by showing them from the perspective of the company’s
role. Playful and engaging language allow to re-engage attention.
While the use of engaging and innovative training methods can help
companies to test their knowledge with quizzes and games and to
apply new skills with workshops and group hackathons.

A key aspect of education on this content is the use of some
case studies to help companies understand the concepts proposed
by showing them practical examples and the benefits obtained.
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At the end, some guidelines for future development are listed. The
guidelines are intended to give further insights into the development
of the actual training course.

They have been grouped into four key themes: Tone of voice,
Training Modalities, Content and Involvement, organised into various
levels according to the degree of detail.

The “Tone of voice” gathers ideas about language and
communication choices, which have to be adapted to different
users. The “Training Modalities” guide the creation of a training path
based on different levels of depth, the use of activities to involve
companies. They aim to create a gradual pathway to ecoliteracy. The
“Content” emphasises the importance of creating a narrative across
the training modules and proposes some important communication
topics for companies: business update, practical utility shown with
case studies, competitive advantage and innovation achievable by
embracing sustainability. Finally, “Involvement” defines the need
to include different experts for multi-disciplinary training. The train-
ing course aims to create a “network” culture and team building
moments between different companies.

Future Developments

The research can be considered as an extension of the literature
review on the topics of healthcare and sustainability of the sector, in
particular with reference to the European context.

Moreover, it represents a theoretical-practical basis for the
development of the training course that will be developed in the
European project Systema, as it collects all the concepts of the
healthcare sector useful to the project study and related to the inter-
nal logic of the system. It therefore proposes a package of contents
and guidelines that can be used in practice to develop the training
programme, dedicated to MedTech SMEs (companies producing
medical products, devices and equipment).

Sustainable Healthcare is an ongoing transition, which is
lagging behind other sectors and needs to be achieved quickly. On
the positive side, there are possible modalities and actions to be
taken to implement the transition, some of which are already being
practised by other sectors. In this sense, training plays a decisive
role, especially in creating awareness among companies of the role
they can play in the transition, as well as the “cards” they can play
in the process. The real challenge for the designer is the choice of
methods and tools to teach with and to train companies, particularly
taking into account the characteristics of the enterprises. In fact, the
size of the company and its attitude and perception of the topic can
drastically influence its point of view on sustainability, as well as its
initial interest in undertaking the training.

In conclusion, the role of the designer is to educate on the
topic of Sustainable Healthcare by teaching companies how to best
use the new “cards” they own to win the challenge against today’s
unsustainable healthcare.

So all that remains is to play.

136 Enrica Ferrero, Giulia Ferrero

Enrica Ferrero

A graduate of the Politec-
nico di Torino, Italy, in
Systemic Design, she
worked in a tech startup as
User Researcher related

to market activities. She

is interested in exploring
Systemic Design applica-
tions in different fields. Her
scientific interests include
sustainability, user experi-
ence, innovation, and social
impact.

Giulia Ferrero

Completed the Master's
Degree in Systemic Design
at the Politecnico di Torino
in 2021, she is currently
working as a UX-UI
Designer. Her areas of
interest are user experi-
ence, sustainability, and
innovation, mainly applied
to Agrifood and Healthcare.



References

Barbero, S., & Pallaro, A.
(2017). Systemic Design
for Sustainable Health-
care. The Design Journal,
20(sup1), S2473-S2485.

Braithwaite J., Zurynski Y.,
Ludlow K., Holt J., Augusts-
son H., Campbell M.
Towards sustainable health-
care system performance in
the 21st century in high-in-
come countries: A protocol
for a systematic review of
the grey literature. BMJ
Open. 2019;9(1):e025892.

European Commission.
(2014). Comunicazione
della commissione relativa
a sistemi sanitari efficaci,
accessibili e resilienti.
Bruxelles.

European Commission.
(2016). Joint Report on
Health Care and Long-Term
Care Systems & Fiscal
Sustainability. Volume 1.
Publications Office of the
European Union: Luxem-
bourg

Systemic Design Applied to Medtech.
137 Guidelines for Corporate Training on Sustainable Healthcare

healthcare: From 2030
onwards. Futures,122.
Elsevier.

Fischer M. Fit for the
future? A new approach

in the debate about

what makes healthcare
systems really sustaina-
ble. Sustainability (Switzer-
land) 2015;7(1):294-312.

Pereno, A. & Eriksson, D.
(2020). A multi-stakeholder

perspective on sustainable.

Pereno, A. (2020). Design
strategies for boosting
sustainable Healthcare.
SID100 Anni dal Bauhaus.
Le prospettive della ricerca
di design, 416-421.

rem ecologia. (2021) Le
mascherine gettate per
terra sono una bomba
ecologica [Masks thrown
on the ground are an
ecological bomb] https://
www.remecologia.it/news/
mascherine-inquinamento

diid DSI No.1 — 2023
Doi: 10.30682/diiddsi23t1g


https://www.remecologia.it/news/mascherine-inquinamento
https://www.remecologia.it/news/mascherine-inquinamento
https://www.remecologia.it/news/mascherine-inquinamento

Track 1

Reducing Waste in Healthcare:
A Systemic Design Approach
for Sustainable Disposables

Manufacturers

Gabriele Maria Cito Angela Giambattista

Sapienza University of Rome Sapienza University of Rome
gabrielemaria.cito@uniroma.it angela.giambattista@uniroma.it
ORCID 0000-0001-7009-192X ORCID 0000-0002-8301-5966
Abstract Keywords

Efficient waste management is crucial in the healthcare
system due to the complex composition and associated risks
to workers, patients, and the environment. While there is
growing awareness of the need to change the system, there
is still an urgent need for a sustainable healthcare system.
Sustainability concepts can guide designers in taking action,
from considering waste reduction in the choice of materials
to optimizing management systems through information

and staff training. Systemic design methods can help involve
business teams in the development of sustainable practices
and strategies for production, use, and disposal. Research
aimed to identify the types of disposables produced accord-
ing to their polymers and weight, and to detect associated
problems. The quantification of results led to the develop-
ment of strategies aimed at reducing the number of polymer
types used in product manufacturing with A case study on
the Neonatal Nasal Mask, a consumable device was con-
ducted to apply sustainable design strategies.
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Introduction

Over the past decade, the global problem related to environmental
pollution emerged as one of the most debated issues in multiple sec-
tors and on what strategies might be necessary for a redirection of
the globe toward a future that seems compromised. In 2017, global
healthcare expenditure was estimated at $7.8 trillion worldwide and
is about 10% of the world’s gross domestic product (GDP) (WHO,
2019). In healthcare facilities, waste management plays a primary
role because of the complex and diverse composition of the waste
produced, the potential risks their handling poses to health, the
safety of healthcare operators, patients, environment, and the costs
of their disposal. For this reason, the study explored the lifecycle of
medical consumables for Neonatology departments in a purely cor-
porate context, in which to observe, project, and test new sustainable
solutions in the entire product lifecycle, not until they are delivered to
the healthcare facility, but to their separation and proper disposal in
the hospital area. Specifically, the following research questions that
guided the study:
. Which raw materials are used in the production of the com-
pany’s single-use medical devices, and which of these could
be replaced with sustainable alternatives?

. Which of these products are composed of two or more types
of polymers?

. Which of them can be redesigned by reducing the typology
of multi-material products and the assembly parts of them?

. Which items have the highest and lowest overall weight

among the product range, and what percentage does pack-
aging affect the overall weight of the company’s dispos-
ables?

Background and Problem Identification

From an overall perspective, pollution is a major cause of morbidity
and mortality in the world and was associated with about 9 million
premature deaths globally in 2015, accounting for 16% of all deaths
(Landrigan, 2018). Environmental pollution produced by the Global
Health system has been a serious problem to be focused on since
as far back as 1995. On that date, the U.S. Environmental Protection
Agency identified medical waste incineration as the main source of
dioxin production, one of the most potent naturally occurring toxic
and carcinogenic chemical compounds. (Thornton et al., 1996). Stud-
ies in the United Kingdom showed that 80 percent of the National
Health Service (NHS) generates 22.8 million tons of carbon dioxide
emissions annually, with 60 percent consisting of equipment and
consumables (Centre for Sustainable Healthcare, 2017).

During the pandemic period, growing concern about the risk
of infection contributed to increasing amounts of disposable items
and their packaging disposed of as clinical waste. Almost all this
waste was incinerated, even though some of it could potentially have
been recycled. (Silva et al, 2020). A study led by Benson et al., shows
that 1.6 million tons of plastic waste generated daily worldwide, also
estimating the disposal of about 3.4 billion disposable face masks or
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face shields being discarded daily. (Benson, 2021). By placing atten-
tion on the types of polymeric medical products, the European Com-
mission recognized plastics as a key priority for a paradigm shift, in
which consumers should be “aware of the need to avoid waste and
make the right choices” (Foschi & Bonoli, 2019, p.18). Numerous
challenges are currently being pursued by hospitals and nongovern-
mental organizations aimed at making the healthcare sector sustain-
able, but these fail to counterbalance the incompatibility generated
in the massive daily use of medical disposables and packaging with
the strict environmental need to reduce and minimize the impact
these products have on the environment from their production to
their disposal.

Literature Review

One of the terms that the research pathway focuses on, closely
related to the principles of sustainable design, is the concept of
circular economy, one of the most recognized definitions of which is
offered by the Ellen MacArthur Foundation, which a circular econ-
omy is one that is reparative and regenerative by design and aims

to maintain products, components, and materials at their maximum
utility and value at all times, distinguishing between technical and
biological cycles (Ellen MacArthur Foundation, 2015). Another signif-
icant definition that meets the research aims refers to the EU Action
Plan for the Circular Economy: “In a circular economy, the value of
products and materials is maintained as long as possible; waste

and resource use are minimized and resources are kept within the
economy when a product has reached the end of its life, to be used
again and again to create further value” (European Commission,
2015). Over the past two decades, many communities around the
world begun to recognize the need of a transformation in healthcare,
but despite the growing attention to the urgent need for a sustain-
able health care system, there still appears to be little sustainable
research and actions that can be implemented in Neonatology areas,
an area where the use of single-use products has a major impact on
costs and the environment (Newman, 2011; Nichols 2014). The rea-
sons behind the problem can be found in the pilot study by Verma et
al., in which they state that “neonatal care is an acute case specialty,
and causally due to the high rate of admissions with neonatal sepsis
and other forms of infections, to maintain sterility the current prac-
tice, it is standard to discard or in sterilizing all unused items present
at the bedside of infants who have tested positive or suspected of
having an infection”, generating an additional cost to patient care. In
addition, excess supplies are assumed to be infected if infant tests
positive for infection, and all unused supplies are discarded, when
infant is discharged or dies (Verma et al., 2019). Studies conducted
by the Royal College Nursing (2011) provided some clues about the
high cost and differences between the costs of “clinical” or “infec-
tious” waste and household waste, seeing that per ton, the manage-
ment of “infectious” clinical waste costs about three times that of
household waste (RCN, 2011). A proper waste separation, as stated
by Nichols (2014), lead to the compromise of neonatal wards and can
reduce the ability of staff to effectively separate waste at the point
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of generation. The goal of properly separating waste at the point of
generation prevents non-infectious waste from being disposed of
through the more costly clinical waste stream, thereby increasing
costs that can be up to three times higher than ne-needed (Nich-

ols et al., 2016). In conclusion, literature suggests that healthcare
organizations have not yet adopted the concepts of sustainable
development and circular economy such as, for example, systems for
tracking, monitoring, and assuming sustainable waste management
practices aimed at waste reduction, reuse, and recycling. In this
regard, research pushes for the implementation, in the manufac-
turing context, of methodologies and design concepts inclined to a
multi-directional sustainability found both in the production area and
in use and disposal.

The Sustainable Design Value

To understand in what different ways they connect with and affect
design, it is necessary to make a distinction between the definitions
of Green, Sustainable and Regenerative, when they are referred to
the sphere of circular design, seemingly similar in their meaning

but different in their design operation. Regarding Green Design, as
stated by Raymond J. Cole, it aims to reduce the negative and harm-
ful impacts on both the environment and humans resulting from the
development of the latter in the process of humanity’s evolution-

ary growth (Cole, 2012). The variance of regenerative design from
concepts of sustainability is emerged in the purpose to reconnect
humans with nature through a renewal of a set of ecological and
social systems. Unlike its precursors, the regenerative approach
stimulates continuous feedback at each stage of its process by
generating results that are adaptable and dynamic to the operational
context. Only in past few years there has been a shift toward a circu-
lar approach to resource consumption, increasing interest in circular
actions that can be implemented even in health care settings, finding
in such circumstances, in the figure of the designer, the expertise
useful for the implementation of the concepts previously outlined in
a specific context, a potential actor for a transformation to a circular
economy. The designer capabilities within the English health system,
as Freire and Sangiorgi (2010) state, in their analysis of the evolution
of the sector from care to cure has been directly shifting from a mere
design of products to a role as a facilitator of connections between
stakeholders and simultaneously as a provider of tools, methodolo-
gies, and strategies to assess and solve the current problems of the
complex health system (Freire and Sangiorgi, 2010).

Limits of Research Field

The research aims to reconcile the health needs of citizens with
environmental health compromised by consumables in the health-
care sector. The scientific problem involves different healthcare
departments, but focusing holistically on the problem would result
in large structural and organizational complexity. Therefore, the
survey focuses on the Neonatology department, which is likely to
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use disposable items daily for care, considering important evidence

demonstrated by international research, which show a high use of dis-

posable devices to minimize the risk of infection on patients (Settimo

& Viviano, 2013). This ultra-specialization of pediatrics deals with the

medical treatment of newborns, and in Italy, the care is provided in

three levels based on the number of annual deliveries and neonatol-
ogy ward characteristics. The choice of investigating this department
is due to its high use of disposable devices to minimize the risk of
infection on patients and collaboration with GINEVRI, a company
engaged in producing medical equipment and disposable products
for neonatology wards.

The reasons related to the choice of investigating this type of
ward are summarized in two main reasons.

. The collaboration in the research path with the company
GINEVRI, which has been engaged in the design and produc-
tion of medical equipment and disposable medical products
for neonatology wards, with which it is possible to have a field
screening of the types of disposable items produced in order
to map their product life cycle from their CAD design, to pack-
aging and labeling for consecutive sale to public hospitals as
well as private facilities.

. Evidence obtained from the scientific literature, which affirms
a lack of focus on the quantities of waste produced in this
department on procurement costs and the high cost of man-
agement of waste produced in the Neonatology area.

Methodology and Research Phases

The research adopted the Systemic Design method, combined with
principles of Sustainable and Anthropocentric Design, to involve the
business team in practices and strategies for the production, use, and
disposal of disposable polymer products. Participatory design tools
allowed co-design with stakeholders involved in the life cycle of plas-
tic products within specialized companies and Neonatology wards in
Lazio. The research stages Fig. 1 carried out to achieve the subsequent
results followed the following breakdown:

Desk Research

. Acquisition of paper and digital material of technical data and
user manuals of consumable goods produced by the company
GINEVRI, for a preliminary enquiry of the production pro-
cesses and raw materials adopted for each product.

Field research

. Acquisition of data from administrative staff, through the com-
pany’s management program, of the quantities and types of
periodic purchases made by the regional operators regarding
the purchase of consumable goods for Neonatology

. Observation of medical dispositive assembly practices and
their packaging in single or kit mode
. Production of photographic documentation and numerical

quantification of data related to the company’s consumable
goods and the types of primary and secondary packaging
adopted for transportation.
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OBJECTIVES CONTEXT SCREEENING THEME AWARENESS WASTE REDUCTION

Data acquisition on:

- type of business consumable devices

- production methods consumable devices
- component assembly processes

- packaging and labeling processes

RESULTS PRODUCT LIFE CYCLE SOLUTIONS PROPER SEPARATION SUSTAINABLE SYSTEM

- selection of products with a wide conversion margin
- adoption of new production processes and methods
- definition of standard labeling with UDI code

PHASES DESK RESEARCH FIELD RESEARCH DESIGN VALIDATION
manual product analysis disassembly. produ‘ct_s_life cycle
material/process analysis recycling a_ctlvmes
Benchmarking competitors waste analysis/product
infectivity criteria
Results Fig. 1

Research methodology

: d stages (Gabriel
The results from the two types of research analysis allowed for the ¥ 273 (zoazzr)'_e ¢

gaining of data collection that was crucial for the construction of the
design phase. Among the data collected in the desk phase of the
research were:

. Types of consumable devices produced by company
. Production process of disposable medical devices

. Assembly processes of product components

. Primary and secondary packaging processes

. Design methods of labeling disposable devices

Pilot desk research carried out in the company area made it
possible to return a mapping of the items in the company to keep track
of the quantities of material entering and leaving the company, as well
as the type of packaging of each consumable device.

The field research, on the other hand, carried out a photo-
graphic documentation activity of the consumable goods produced in
the company and the types of primary and secondary packaging for
transport, through a selection and photographic documentation of the
single-use items produced and assembled in the company in order to
get an overview of the macro-areas of use and the choice of packag-
ing adopted for each consumable device. Fig. 2

The following parameters were considered in the field analysis:

. Name, material, available in multiples, weight of the consum-
able item

. Material, weight of packaging items

. Percentage of weight packaging based on total weight.

Among the data acquired in the field phase of the research,
the following can be found instead:

. The two-way disposable circuit is a heavy item composed of
multiple polymer components that do not come into direct
contact with the patient and can potentially be recycled
according to specific polymer streams.

. 35.7% of the range of disposable items considered in the
survey are composed of multi-material.
. 42.8% of the products analyzed are composed of PVC, which

is one of the most polluting polymers for production pro-
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cesses as well as recycling activities.

. The packaging for disposable items is mostly composed of
LDPE, which is among the least polluting materials for both
production and recycling.

This pathway enabled an expansion and sharing of knowl-
edge about the disposables produced in the company, generating
the following results:

. analytical assessment of primary and secondary packaging
processes and a tracking of the types and quantities of mate-
rials produced by the company

. identification of critical issues related to packaging weight
for certain items
. general assessment of the major types of products pur-

chased by sanitary facilities regarding neonatal care.
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Conclusions and Future Developments

In this research, an analysis of the company’s production processes
regarding consumables for Neonatology departments was carried
out. This research stemmed from the need to have an overview of the
types of materials produced according to their polymer composition,
their specific weight, and the best assembly and labeling processes
for disposable items.

The activities carried out for the survey were:

. the observation of the company’s user manuals of each
company'’s medical device from which resulted in the identi-
fication of the types of raw materials used

. photographic documentation that allowed the cataloging of
weights for corporate products and packaging, and finally an
analysis of the packaging processes and

. amount of information in labeling that led to the definition of
an adaptability of both the size of the packaging used and
the size and information illustrated on the labels
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The methodology used to carry out the survey of such desk products,
through the acquisition of company information material acquired
and reprocessed in the form of an Excel sheet showing an overview
of what is the current state of the company’s disposable products
and what are the peculiar critical issues that can be acted upon. Tab.

1 Then, field research was conducted to quantify in person, through
observation and weighing of products and packaging useful for
understanding the major polymers used in the range of corporate
disposable devices.

Product Weight Weight Weight /‘;r”“"k Material Material Product Weight Weight Weight /:r"'“" Material Material

Name item  pack  overall P Item pack Name item  pack P Item pack
product product

i:‘.’i‘:lzl;l“w Kit Niv 67 16 100 - MIX LDPE Flow Cannula - XXS 16 8 24

:?:::‘ST:II 'f;o'\:;,, 69 12 107 112%  MIX LDPE Flow Cannula - XS 16 3 24

SS‘:]::: ,Fi“::dff,' Niv 70 12 109 11,0%  MIX LDPE Flow Cannula - § 16 8 24

SM“::;‘I;I‘,’,;'::J:" 70 12 110 109%  MIX LDPE Flow Cannula - M 17 3 25

ls‘:‘:‘gr: ,,FI';‘::‘,,K" Niv 70 2o 108%  MIX LDPE Flow Cannula - L 17 8 2

Circuito Paz. T-picce Cover di Protezione

Clvalvola Peep 4 10 st LDPE Materassini 1s 12 z

Tubo Doppio con Nasal Cannula 02-

trappole PNT s 10 o8 LDPE L8 Mm 2 2 4

Mascherina Facciale Nasal Cannula 02-

S 12 3 15 LDPE re 2 2 4

Mascherina Facciale Nasal Cannula 03-

Siven 16 3 19 LDPE s 3 2 5

Sync Flow Cannula - Nasal Cannula O3-

XXS 71 6 77 7,79% LDPE L14 Mm 4 2 6
Sync Flow Cannula - Circ.Disp.Risc. 2 Vie
XS 72 6 78 7,69% LDPE + Camera Umid 343 53 381
Syne Flow Cannula - Test Lung

N 73 6 79 7,59% LDPE Ventilazione Non 33 3 36 8,33% VMQ LDPE

Invasiva
Sy Flow Cannala - . -~ I ore Adattatort per cire S ) . - o tome
M Wetty
Filtro Aria I Filtro antibatterico
Htro Aria fnc. 19 11 41 LDPE per circuito paziente 22 3 25 12% ND LDPE
Polytrend P
N Giulia
The manufacturing company can gain greater knowledge about Tab. |

disposable products by analyzing data on their material composi-
tion and assembly. By identifying the percentage of multi-material
types and PVC items, specific actions can be taken to address these
issues. This research can also lead to the formulation of mono-ma-
terial products with less impactful polymers, both in their production
and recycling. New prototypes of disposable products that reduce

Multipolymers & PVC
recycling difficulties,
LDPE packaging for all the
items and the percent-
age between packaging
and overall pack weight
showed critical issues
such as products weigh-

ing just twice as much as
the packaging containing
them (Gabriele Maria Cito,
2022).

environmental impact through circular design have been developed
based on field research. Communication with users through new
manuals and labeling will inform them about the types of polymers
used, increasing potential for proper recycling.

The following are the strategies that the company has begun to
implement following the conducted analysis, with which it can rede-
sign the life cycle of consumables and their environmental impact in
the production process. In sustainable design, the choice of materi-
als is crucial to reduce the environmental impact of products. In this
context, we have analyzed the differences between two materials
commonly used in neonatal nasal masks: TPU and PVC.
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In the following table, we summarize the characteristics of these
two materials, including the origin of raw materials, biodegradability,
recyclability, and the environmental costs of production, recycling,
and disposal. Tab. I

SYSTEMIC IMPACT ASSESSMENT
POSITIVE VALUE
. NEGATIVE VALUE

CharacteristicsT PU

0S hore A

Flexibility8 5S hore A7

Breakr esistance5 OM Pa

Compatibility with humanb odyA

pproved form edical useA

pproved form edical use

Biodegradability

Emissionso ft oxic substances LowV OC emissions

Recyclability Recyclable with lowc osts

Origin of rawm aterials

Environmentalc osto fr aw material origin

Productionc ostM edium-lowM

Recyclingc ostL ow

Disposal cost LowM

Availability of rawm aterials Widea vailabilityL

Environmentali mpactd uringp roductionL ow

Environmentali mpactd uringd isposal LowH

The project resulting from the life cycle analysis carried out in the
company in correlation with the company’s operational needs was
the design and prototyping of a nasal mask for the Oxygen Therapy
procedure performed with equipment for neonatal ventilation. The
following are the strategies and applications in the company’s area
for the specific case study:

Adoption of monomaterials
and less environmentally impacting materials

This approach is manifested in the design of a Nasal Mask that
meets the need to be adaptable, through a modular joint, to various
configurations of support for neonatal breathing. Regarding the
material choice, the company directed itself towards producing the
designed component in Silicone TPU instead of PVC, as it offers
greater flexibility and softness compared to PVC, making it more
comfortable to wear and reducing the risk of skin irritation. Addition-
ally, Silicone TPU is less prone to cracking and breaking than PVC,
which means it can last longer and require fewer replacements.
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TPU and PVC materials
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Design of devices with easy disassembly of components

Through a redesign of the Nasal Mask product, in relation to the
disposable articles with which it is used in operational settings, the
number of components necessary for mask adaptability has been
reduced from n° 3 to 2. This simplifies the disposal process by mak-
ing it easier to disassemble and not using multiple materials for the
components for healthcare workers.

Use of circular design integrated into the product design phase

The mask design includes the adoption of a modular joint that allows
the mask to be adapted to various configurations of support for
neonatal breathing. This circular design approach creates a versatile
product that can be used for different needs and in different con-
texts, reducing the need to produce and dispose of specific devices
for each individual use. Additionally, the circular design of the mask
reduces the number of components necessary for adaptability,
simplifying the disposal process and reducing the use of multiple
materials for the components.

Selection of products with potential for sustainable conversion

Considering disposal impacts, both PVC and Silicone TPU are mate-
rials that can be recycled, but with different difficulties and costs.
PVC is known to be difficult to recycle and often requires the use

of special disposal processes. Silicone TPU, on the other hand, is a
relatively new material and is still developing efficient recycling tech-
niques. However, Silicone TPU offers greater chemical resistance
than PVC, which means it can be disposed of more safely without
releasing toxic substances into the environment.

Adoption of new production processes and methods

In the previously mentioned project, alternative production meth-
ods to PVC for some disposable articles for neonatology allow for a
reduction in production impacts because:

. Silicone TPU is less prone to thermal deformations than
PVC, which means it can be processed at higher tempera-
tures without damage.

. Silicone TPU is less likely to adhere to working surfaces than
PVC, which means it can be processed with fewer release
agents and solvents.

Labeling with instructions for correct disposal

The labeling of the mask includes information on the material used
for production and instructions for the correct disposal of the prod-
uct. In this way, healthcare workers can correctly dispose of the
mask and reduce the negative environmental impact associated with
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the production and disposal of disposable medical devices. Proper
labeling can also help ensure that the mask’s materials are correctly

separated for recycling or appropriate disposal.

While sustainable production can be challenging due to increased
costs and difficulty sourcing sustainable materials, companies can
benefit from increased efficiency, better resource management, and
improved customer loyalty. GINEVRI has implemented strategies
such as using less impactful materials, designing disassemblable
devices, and adopting circular design to reduce the environmen-

tal impact of its products and promote a circular economy. These
practices could lead to increased efficiency and cost reduction while
improving the company'’s reputation in sustainability.
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Abstract Keywords

Should the appliances change to adapt to new conditions Appliance

in the current scenario of a compromised environmental Circular economy
situation? The human needs to cook food, wash dishes and Systemic design
do laundry are the same, but society and our relationship Ecodesign

with mother nature have changed radically. Although many Framework

contributions to the design for sustainability, the changes in
the design sector and the market are not always visible.

This paper is part of a research project on the design
of appliances for the circular economy scenario and intends
to understand /s there the need to re-design the current one,
design new ones, or invent something else? How to decide?
Are we considering all the aspects? The problem was tack-
led using a systemic design approach.

The result is a framework that contains the data col-
lected by the research steps, maps all the implications that
the design of appliances in the circular economy scenario
should consider in the process, and visualises the complex-
ity of the topic.
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Introduction

As experts are claiming, we need to invert the road of the current way
of producing and consuming soon, otherwise 2050 will be the year of
non-return with +1,5° (IPCC, 2018) due to the compromised environ-
mental situation. In this scenario, can the appliances be similar to
the one in the 1950s when they came up in the market? The human
needs to cook food, wash dishes and do laundry are the same,

but society and our relationship with mother nature have changed
radically. Sustainability has become one of the primary goals of our
actions (UN, n.d.) and the design discipline was not blind concerning
this situation, embracing its ethical responsibilities as demonstrated
by various movements as the Design for sustainability in the review
by Ceschin and Gaziulusoy (2016), taking for example the publica-
tion by Vezzoli and Manzini (2007) and Bistagnino (2008; 2011) in
the Italian context. Berwald et al. (2021) in their research delineated
guidelines to design circularity for the Electrical and Electronic
Equipment (EEE) sector and cited other strategies in the Design

for the environment as Design for Multiple Life Cycles, Design for
Disassembly and Reassembly, Design for Remanufacturing, Design
for Recycling, Design for End-of-Life, etc. They referred to the review
by Sassanelli et al. (2020) about the Design for X strategies. Consid-
ering these works, the indication of guidelines seems to be the most
common method to indicate the road to follow in the design process.
Although these many publications, the changes in the market are
not yet always visible. However, it should be no more a personal
inclination by just a few scholars, but it is becoming a requirement.
The European Union has clearly stated the mission for the year 2050
with the European Green Deal (EC, 2021): being climate-neutral with
an economy with net-zero greenhouse gas emissions. One of its
building blocks is that the economy needs to shift from a linear to a
Circular Economy (CE) (EC, 2020). In 2022 for example the European
Commission reviewed and published in March the Working Plan
2022-2024 about Ecodesign and Energy Labelling (EC, 2022), think-
ing of including also some professional appliances. Moreover many
scholars focused on the definition of circular business models as the
review by Liideke-Freun (2019).

This research is focuses on the sector of the big appliances
(dishwasher, washing machine, dryer, oven, hob, hood, fridge,
freezer) both for domestic and commercial use. In this research the
author will refer to them with the term appliance even if in the com-
mercial sector the word equipment is more used. If taking for exam-
ple the domestic segment which is the closest to everyone life and
experience, the market seems blocked considering the functionality
of these appliances: boxes of sixty cm to be filled perfectly in the
space of our kitchen or laundry rooms which use a large quantity of
resources as water, energy, detergents and at the end of the cycle
throw out them with a lower quality as grey water or the heat dissi-
pated. For an example see the image of a comparison of a washing
machine in year '50s and in ‘2000s in Electrolux website (n.d. a). The
main changes can be seen considering the energy (and water and
noise) efficiency, thanks mainly to the energy label (EC, n.d.); the shift
from electric to electronic equipment; the materials of the boxes,
from metals to plastics. Considering the aesthetics, it is focused
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mainly on the front door, where displays were added, and the old
style is still considered fashion, for example, for the iconic SMEG 50's
style collection (Smeg, n.d.). In recent times they have become smart
devices with digital touch screens that can be controlled remotely
and in some versions, they can collect data about resource con-
sumption and product condition, however this innovation is inserted
only in the most expensive versions.

Even if these appliances are part of the system kitchen or
laundry room, the interactions between them are not really consid-
ered, except in particular cases of smaller systems as the one to
cook - hob-oven-hood -, to preserve food - fridge-freezer - or to clean
clothes - washing machine-dryer -. However, the relationships are
only aesthetic ones (they look good next to each other) or technolog-
ical (e.g. they can be controlled by the same applications if produced
by the same producer). In some cases they share components as the
LG WashTower™ (LG, n.d.) but never resources such as water.

This paper is part of a research project that wants to under-
stand how to design appliances for the CE scenario - a current
problem than a future one - with the application of a systemic design
(SD) approach (Battistoni et al., 2019) to tackle the complexity of the
topic and consider the potential relationships among them and with
other systems.

Methodology

The traditional role of designers has changed over the years accord-
ing to Sanders and Stappers (2014), from exploring how to design

to what to design and to “work to help ensure that what is designed
makes sense in the future lives of people”(p.25). As today the role
should also be to ensure to not harm the natural environment. For
this reason, this research wants to understand how to design appli-
ances in the CE scenario with the following research questions: /f the
task is to design an appliance, is there the need to re-design the cur-
rent one, design new ones, or invent something else?; How to decide
what to design in the context of appliances for a CE scenario?; Are
we considering all the aspects of the question? An inductive and
deductive research approach was used to find the answers. The
problem was tackled using a SD approach and the tools of the Holis-
tic Diagnosis (Battistoni et al., 2019). The first step of the research
was to consider the topic as a complex system where multiple
aspects need to be considered to add more content for the design
process. The personal research experience was helpful in creating
the background. A literature review was conducted to understand
recent contributions from the design for the CE to the design of
appliances and the EEE sector, to other aspects related. It was also
chosen to include more inclusive databases, such as Google scholar
and Research gate, to intercept contributions outside academia. This
review was integrated with research on design projects/products to
understand better the state-of-the-art.
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Examples of Disruptive Solutions

The path towards becoming boxes with standard dimensions and
functions wasn't straight. One example is the dishwasher 1959 D70
known as The Round Jar by Electrolux (Electrolux, n.d. b) a model to
put on the top of the kitchen that could wash dishes for five people
in eight minutes. Another example is the W20 by Electrolux (n.d. a)
which included a dryer and a washing machine with a floating wing
“.allowing users to start the next load in the washing machine while
drying the first at the same time" (Electrolux n.d. c). They required
more effort by the householder than pushing only a button as we do
today, but they were answering other requirements that today are
not addressed as, for D710, the lack of spaces in some kitchens for a
dishwasher or the lack of enough daily dishes for singles in compari-
son to families.

Considering more recent times, a first scouting of recent
solutions found interesting projects, although most remained
concepts. They were grouped into three categories: a) product; b)
system kitchen/home; c) product as a service - a CE business model
(Tukker, 2015).

Product:

. project (washing machine) BioLogic by Whirpool (Behance,
2012) by designer Patrizio Cionfoli, which uses plants to
filter the water;

. project (dishwasher) kitchen sink dishwasher by Electrolux
(Fiore, 2018) a sink that can become a small dishwasher with
a lid;

. project (fridge) Oftu by Fabio Molinas (Molinas, n.d.; Fiore,

2018) that uses heat dissipated by the fridge to cool the
vegetable container;

. project (fridge) by Dominique Perrault for Fagor (Domus,
2001) which uses the heat produced by the fridge to create a
greenhouse for aromatic plants.

System Kitchen:

. project (kitchen) Flow 2 by studio Gorm (Studio Gorm, n.d;
Fiore, 2018) which considers the entire kitchen and uses
some innovative solutions as the evaporative cooling fridge
box;

. project (kitchen) Green kitchen by Whirpool Design (2013)
that through the connections among the elements permits
saving up to 70% on energy bills;

. project (kitchen) Larder part of the microbial home system by
J.&W. Arndt for Philips where there is an evaporative cooler
and a vegetable storage on the dining table (Domus, 2011;
Fiore, 2018).

Product as a service:

. Wash Bar (Tripadvisor, n.d.), is a self-laundry bar where
people can wait during the washing cycles. In this case the
clients buy the service of washing clothes and not the wash-
ing machine.
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Literature Review

A brief literature review revealed many different connections to the
world of appliances with:

. energy as technologies for energy efficiency (e.g. Bansal et
al., 2011);

. market, as in specific context the Netherlands by van't
Klooster (1985);

. smart as the use of sensors (Lahrmann & Tschulena, 2005);

. health as problem of the production of magnetic field
(Gauger, 1985);

. safety as in the use for all from children to older (Russell,
2010);

. use and management of resources as on-site grey water
treatment with wetland (Patki et al., 2022);

. manufacture as the use of particular materials (glass ceram-
ics by Willhauk & Harikantha , 2005);

. life-cycle as related to the Rs like Remanufacturing
(Kang et al., 2021);

. related to Design field as:
. design practice as the configuration of domestic

practices by Chabaud-Rychter (2018);

. relation to SD (Fiore, 2018);
. packaging as Landi & Cicconi (2021).

Considering the design strategies and guidelines definition pre-
sented in the introduction, the research which shares more similar
characteristics with this, the EEE sector and the circularity, is the
one by Berwald et al. (2021). They identified five main guidelines that
work at product Level - from start to concept - and at part Level - from
concept to production.

In the field of CE it is valuable to mention the definition of
circular business models specifically applied to product design as
the review by Liideke-Freund et al. (2019) and the study by Bocken
et al. (2016): narrowing (using less), slowing (using products longer),
and closing resource loops (using materials again). The Ellen MacAr-
thur Foundation (2019) identified the following strategies to close
the technical cycle in the CE, highlighted in the butterfly diagram:
share, maintain/prolong, reuse/redistribute, refurbish/remanufac-
ture, recycle. A CE is a restorative and regenerative economy, in this
context not only Design for sustainability is recommended to follow
but also the regenerative design which looks to renew and revitalise
the energy and materials used in product design often reached by
biomimicry (Cole, 2012, cited by Geisendorf & Pietrulla, 2018).

Also the work by the European Commission about the
ecodesign and the electronics is important to cite: from the work in
2012 (EC, 2012), the new rules for more sustainable household appli-
ances published in 2019 (EC, 2019), the new Ecodesign and Energy
Labelling working plan 2022-2024 by EC (2022) that will take in
consideration also professional dishwashers and washing machines,
and moreover the repair score system in order to incentivise the
repairability just initiated by the EN 45554.
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Result: The Framework

The amount of data collected by the previous research steps has
highlighted the necessity of creating a framework that can contain
all the information, not only like a written database, but that can
visualise the complexity of the topic. Indeed, if a systemic thinking
approach is applied to this category of products, multiple relations
can be found with multiple sectors and research topics/fields. There-
fore, if the increase in complexity becomes challenging to manage
by the designer/researcher, one way is to visualise it and use a tool
from the SD field, the giga-maps (Sevaldson, 2018). The framework
created can be categorised as a system mapping and has roots in
the Holistic Diagnosis method of SD, also sharing common features
with the ecosystem mapping.

The framework started as a concept map and was devel-
oped with the open platform Miro. This platform was chosen to
make this work, not just a private tool for the researcher, but col-
laborative and remotely accessible that can effortlessly include
external contributions to help researchers/designers to map all the
implications that the design of appliances in the CE scenario should
consider in the process.

The framework is accessible at this link:

In the creation, the first step was to put at the centre the
focus point (big appliances) and then adding around connections
with all the main phases of their life cycle (Design, production/man-
ufacturing, sell/distribution, use/consumption, post-use/end of life).
Another first connection was created with the activities strictly con-
nected to their use, and the context where they are used: domestic
or professional. A box below is dedicated to inserting the information
about the case studies Fig. 1.
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Starting from these phases, the chain was reconstructed, adding
the CE business models (orange) and connecting, for example, the
manufacturing with the typical elements of the supply chain, and the
design phase with the elements found in the literature review Fig. 2. A
box on the left was created to insert the design strategies found and
their specific guidelines.
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The starting point of the
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In many cases, information about the flow of resources used in input Fig. 2
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! i i on the design phase.
water used to work the appliances, also food is considered as an e e

input for the function of some appliances Fig. 3. In this case for exam-  author with Miro.
ple it was added the connection with the research by Fassio & Tecco
(2018) on the circularity of the food system.
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ments, distinguishing from concepts, resources, actors and relation- ~ Focus of the framework
ships Fig. 4 on the connection with

the food sector. Image

P o’

created by the author with
Miro.

Fig. 4
The logic used to insert
the elements and their
hierarchy. Image created
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Moreover, a layer about ecosystem mapping was inserted to com-
plete the analysis - actors in hexagons in purple - that comes from
the definition of the business ecosystem by Scaringella & Radziwon
(2018) and from the circular economy ecosystem defined by Aarik-
ka-Stenroos et al. (2021).

The complete result is shown in Fig. 5.

[T

@

-

CASESTUDIES

Discussion and Conclusions

Fig. 5
. . . The complete framework
As reminded by this conference’s track, design needs urgently to with data inserted in
move from human-centred to a systemic planet-centric vision. This September 2022. Image
. : created by the author with
means to design for a CE scenario, and for complex systems where Miro.

more aspects need to be considered in the design process and
where the leverage points for the change can be identified. This
research and its result, the framework, wants to implement and facil-
itate this phase. The result is in progress and wants to be the start
of a co-designed process with the contribution of external workers
in the field to become a useful tool for the design phase. The next
steps of the research will be to do the demonstration phase with data
collection (observation, feedback forms, interviews, discussions,
brainstorming, expert evaluation, field notes), to test the tool’s utility
through workshops, to communicate the tool and invite collaboration.
This research and the tool can contribute to the theory about
sustainability tools that are developed for the CE scenario, but also to
practice because it supports early and quick visualisation of prob-
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lems and opportunities to these kinds of products but also of the

researches in the field.

A future work can be to add another layer about the conse-
quences that some resources and their management have on the
natural environment and to insert specific data of the resources used
(input-output) regarding the quantitative and qualitative level (learn-
ing from the SD approach).

The tool can be easily adapted to different contexts (as dif-
ferent categories of products, domestic or professional,...) because
some relations can be changed easily, improving the replicability and

scalability of the tool.
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Abstract Keywords

Contemporary clothing manufacturing, purchasing and con-
sumption models have made the fashion industry the sec-
ond most polluting industrial sector. This contribution aims
at analysing promising technologies, methodologies and
practices that are tackling environmental sustainability issues
related to the fast-fashion industry. The contribution analyses
how, leveraging on technology innovation, the combination
of tangible processes, such as the selection of production
means and materials, and intangible practices, such as digital
fashion, designers can contribute to the sustainable transi-
tion of the fast-fashion sector mediating between customer
expectations, production economy constrains and environ-
mental sustainability.
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Fast Fashion Environmental Impacts

Contemporary clothing production, purchasing and consumption
models have made the fashion industry the second most polluting
industrial sector. Every year, it is responsible for more emission of
greenhouse gases than the aeronautical and naval industries com-
bined (European Environment Agency, 2022). Its production meth-
ods pollute rivers and degrade soil contributing to biodiversity loss
(McKinsey cited in Ellen MacArthur Foundation, 2021). Synthetic
materials, which most clothes are made from, spread into the ocean
in the form of microfibers.

During the last 20 years, clothing production has doubled
whereas the use life has significantly shortened: it's estimated that
each piece of clothing is worn 7-10 times on avarage before itis
thrown away (Grand View Research cited in Ellen MacArthur Foun-
dation, 2021). 87% of disposed clothing goes to landfill or it's burned
and only 1% is correctly recycled (Textile Exchange, 2020). One
reason for this is that textiles are made from complex intertwined
threads (Fashionary, 2020) connected to hard components such as
accessories, buttons and fasteners which are difficult to disassemble
during disposal (Fantin et al., 2020). Such environmental impacts are
amplified in the fast fashion sector: a production-consumption sys-
tem characterized by a fast and dynamic creative process that allows
brands to bring to the market new products every week. Fast fashion
creates a globalized distribution that exploits standardized produc-
tion delocalized in low salary countries where brands commission
production to third-party factories avoiding direct production risks
(Jayot, 2020). As highlighted by Jayot (2020), fast fashion is charac-
terized by a continuous offer of new products that generate a fast
esthetical obsolescence and a global standardization which steps
away from customer’s desire of individualism and customization.

This production-consumption model has a strong impact
also on social sustainability aspects such as the working conditions
of factory workers: starting from the 2013 events of Rana Plaza,
where a building hosting 5 garment factories collapsed due to heavy
production machines overloading the structure (Alichin & Kazmin,
2013), the Fashion Revolution movement (https://www.fashionrevolu-
tion.org) is trying to raise awareness among citizens, governance and
companies about fast fashion social, economic and environmental
impact, promoting more sustainable working condition in the fashion
industry.

This contribution aims at analysing promising technologies,
methodologies and practices that are tackling social and sustaina-
bility issues related to the fashion industry in order to evaluate which
design driven approach can help the fashion industry transition
towards a more environmentally sustainable system.

Materials & Technologies Circular Transition

More sustainable and circular processes that involve the whole
production chain, starting from raw material sourcing to product
disposal, are necessary for containing environmental impacts of
the fashion industry and, in particular, those of fast fashion (Earley
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& Goldsworthy, 2015; Goldsworthy et al., 2018). Fast fashion is a
complex productive system that involves a number of actors operat-
ing under strong economic and competitive stress (Niinimaki et al.,
2020). In order to foster this transition, the fashion industry needs to
adopt new design-driven approaches that combine circular and sus-
tainable manufacturing process, conscious materials selection and
the promotion of responsible consumption models (Circular Fashion,
2018; Coscieme et al., 2022; Goldsworthy & Earley, 2018).

The use of smart manufacturing technologies allows produc-
tion optimization, making prototyping and production phases faster,
cheaper, and more sustainable. The digitalization of the design phase,
and in particular the use of 3D textile modeling software to visualize
the relationship between shape, pattern and textile waste produc-
tion, represent a significant support towards zero-waste production
processes (McQuillan, 2020). By way of example, the knitting machine
manufacturer Shima Seiki produces knitting technologies capable of
making an entire garment from a single thread with a single machine
by composing it in 3D (Moore & Smith, 2020). Such technologies,
which work by addition not subtraction (Conti & Motta, 2019), make
it possible to only consume the needed resources for the garment
production, limiting industrial and pre-consumer textile waste.

The designer, as a mediator between disciplines (Celaschi,
2015), must know and handle such technologies to identify design
strategies that accommodate their use. Knowledge of textile recy-
cling technologies is also necessary: chemical composition, colors,
and the presence of rigid parts are just few of the factors influencing
the possibility of recycling clothes (Eppinger, 2022; Karell, 2021).
Such characteristics are variables that designers need to consider
and handle responsibly in order to facilitate the recycling process in
a design for the end of life perspective (McKinsey & Company, 2022).
These issues are of great interest for the European community since,
by 2025, all member states will have to implement services and infra-
structure for the separate collection of textiles.

In order to meet sustainability goals, a growing number of
companies are making efforts to transition towards a circular man-
ufacturing model, using production wastes from other industries or
selecting recycled or recyclable fibers. Designers can characterize
a material, identifying its unexpressed potential and introduce one
sector's waste into another as secondary raw materials exploiting
its potential (De Giorgi et al., 2020). For example, Napapijri's Circular
series offers garments that are 100% recyclable since they are made
entirely of regenerated Nylon 6. Fibers and accessories are thus
recyclable without the need for disassembly since they are made
from the same material. Technologies, such as RFID codes, can
contain information about the origin of the material and the recycling
processes. Traceability and transparency are key elements for users
information and education not only about the environmental impact
of manufacturing technologies (Niinimaki, 2017), but also on the
societal level as they can contribute to the monitoring of the working
conditions of fashion workers (Ellen MacArthur Foundation, 2021). In
addition, such data-driven technologies can be key to new clothing
return policies and facilitate corporate take back services for recy-
cling and reuse.
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Customer education plays an important role in reducing the environ-
mental footprint of the fashion industry. A possible strategy is engag-
ing the customer in the customization process of the final product
taking advantage of digital tools such as on-demand decentralized
production. Such technologies offer customers custom artifacts that
can address individual functional and esthetic needs. The Unmade
platform (https://www.unmade.com), for example, offers companies
that want to transition to an on-demand supply chain model a soft-
ware that allows users to customize the items they purchase within
parameters predefined by the brand. Individual orders are integrated
into existing production chains and can be produced at the same
cost and speed as mass-produced items. Manipulating the matter
brings awareness to the customers as it generates amazement and
affection to the product building a strong relationship between the
user and the manufact and extending the use-life of the product.
(Karana et al., 2017). Dutch designer Martijn van Strien’s with The
Post Couture Collective allows consumers to download, customize,
produce, and self-assemble clothing patterns. Each of the items can
be customized to the buyer's measurements and aesthetic taste,
produced at a local Makerspace, and finally assembled by the user.
Such design strategy can improve the sustainability of this
industrial sector in need of a paradigm shift towards a slow-fash-
ion approach that can limit overproduction and overconsumption
(Niinimaki et al., 2020). This “super-slow” view of using garments is
compared with “ultra-fast” models by Goldsworthy, Earley e Poli-
towicz (2018). The researchers argue that it is necessary to propose
solutions that can sustainably and circularly respond to people’s
need for continuous consumption. Aware that it won't stop over time,
researchers have experimented with the use of low-impact rapid
manufacturing technologies associated with the choice of biode-
gradable materials for the production of responsible disposable
clothing.

Digital Fashion as a Tool for Sustainability

The implementation of Industry 4.0 model into the fashion sectors
plays an important role in the reshaping of a more sustainable
production system capable of activating innovative design-driven
manufacturing processes (Bertola & Teunissen, 2018)involving
scholars and impacting on a broad context of disciplines, ranging
from humanities to science and technology. Therefore, the so-called
“Fourth Industrial Revolution” has been described as a model
where new modes of production and consumption will dramatically
transform all major industrial systems; it has been targeted by many
governmental plans as a goal for a sustainable future. While general
frameworks describing 4.0 paradigm are codified and accessible,
implementation strategies and their implications on specific local
and sectorial systems are largely unexplored. Starting from this
assumption, this paper aims to provide insights on the current state
of the art and major trends of the “Fourth Industrial Revolution”,
possibly identifying its impacts on the textile and apparel industry.
Design/methodology/approach From a methodological standpoint,
the study approaches the topic from the perspective of fashion
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domain experts which can contribute, with a positioning essay, to
better understanding Industry 4.0 (14.0. In the field of fashion 4.0,
digital fashion refers to three levels of digital technology implementa-
tion: product development and visualization, marketing and commu-
nication, virtual clothing and accessories (Sarmakari, 2021). Acting
on these three levels can contribute to diminish the environmental
impacts of the fashion industry leveraging on the different phases of
product design, manufacturing, communication, distribution, con-
sumption, disposal and on the object of the production itself.

Digital fashion is a topic of growing interest among academic
researchers and practitioners (Joy et al., 2022; Noris et al., 2020).
Further accelerated by the pandemic, a number of important fashion
brands and companies have shown interest in the digital fashion
marked. The need for new virtual touchpoints with clients that could
substitute those inaccessible because of the pandemic has opened
an opportunity for brands to establish new ways to connect with
clients. Balenciaga'’s Fall 21 collection Afterwards: the age of tomor-
row (https://videogame.balenciaga.com/en/) was presented digitally
using a videogame that could be played directly on a web browser.
This kind of communication channel opens toward a younger audi-
ence, that of Gen Z, which is more used to interact with brands via
social media and digital channels. Although in Balenciaga's pres-
entation interactivity was limited to the virtual environment explora-
tion, it introduced an innovative approach in how fashion show could
be conceived compared to runaway steaming and fashion movies.
The look book, which has been shoot with real models and clothes,
recalls the poses and the feel of avatar selection screens in videog-
ames suggesting that the collection was not specifically designed for
either the physical world or the virtual one but for both or, possibly, for
an overlapping space where tangible and intangible spaces coexist.

The dialogue between the fashion industry and the vide-
ogame medium has also developed into new product categories
designed and sold as digital only wearables. Gamers’ contribution to
the customization of virtual avatars, with both original designs and
fan-made collections inspired by official branded releases, raises
questions about the commercial relationships with fashion brands
and trademarks in digital mediums (Gibson, 2021). When entering
the digital domain and the videogame market, digital fashion opens
to the opportunity to build a common ground for new consumers
and brands where is possible to co-create and share value beyond
the tangible identity of the artifact. The development of social media
platforms, fashion blogs and digital tools enable people outside the
fashion system to participate actively redefining the hierarchies of
fashion communication and the consumption paradigms, allowing for
a more transparent, participatory and diverse industry (Crewe, 2013).

That of digital fashion is a developing market and the effects,
however, one of the promising impacts could be its contribution to
the optimization of production costs and to the diminishing of waste
production. For example, fashion brand marketing and communica-
tion strategies leverage on social media platforms and influencers to
promote new products and collections. Thanks to Augmented Reality
technology, physical products could be advertised via their digital
counterparts even before mass production gathering data about
sales prediction and adjusting production volumes accordingly.
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Platforms like Dressx (https://dressx.com) offer the possibility to buy
and virtually wear digital clothes: the user uploads a picture and the
garment is fitted on the body. Pictures are then generally shared on
social media by the users and wearing clothes online will eventually
be extended to video calls, AR filters, and custom avatars.

As seen in the previous paragraph regarding physical prod-
ucts, customers’ involvement in the co-creation of new products
contributes to build a stronger relation not only with the brand values
but also with the product themselves. A more emphatic relation with
artifacts, fostered by hybrid physical and digital touchpoints, could
generate more conscious consumption behaviors. The Fabricant
(https://www.thefabricant.com) is a fashion house designing digi-
tal-only clothes who is building a Web 3.0 platform where users can
customize and trade digital garments with the goal to build a decen-
tralized fashion economy where participation and co-creation is at
the center of the fashion industry innovation.

Although the production, distribution and consumption of
virtual garments has an impact in terms of resources consumption
and CO2 emission, unlike physical products, some of the environ-
mental impacts of the fashion industry (such as waste production
and disposal) doesn't affect virtual products. Virtual products could
represent a possible mediation between our society’s continuous
consumption needs and environmental sustainability limits (Leh-
donvirta, 2012). However, it is worth noticing that the virtual product
market has been recently characterized by a significant use of block-
chain technologies for digital assets acquisition and transfer. Such
technology, and in particular the Ethereum Network, is used to avoid
digital counterfeiting and introduce artificial scarcity but it is charac-
terized by a significant impact in term of energy consumption under-
mining the digital fashion contribution as a sustainable alternative to
the continuous consumption of physical products (Ethereum Energy
Consumption Index, n.d.). Recently, more energy efficient blockchain
consensus mechanism are being developed and adopted (Bach et
al., 2018) and in September 2022 the switch from a Proof of Work
(PoW) to a Proof of Stake (PoS) consensus mechanism allowed the
Ethereum Network to considerably lower its energy consumption.
The evolution toward more efficient blockchains, the development
of more fluid customer experiences and the integration of block-
chain-based trading system in digital platforms users are already
familiar with, could foster the growth of the virtual product market.

Conclusions: Tangible and Intangible Practices
for a Sustainable Transition in Fashion Industry

More sustainable production chains and more environmentally
aware consumption models are necessary for the future of the
fashion industry. The combination of tangible processes, such as
the selection of production technologies and circular materials, and
intangible practices, such as digital fashion, can constitute a range
of suitable approaches to support designer’s contribution to the
sustainable transition of the fast-fashion sector. The hybridization of
strategies acting both via tangible and intangible approaches can
facilitate a smoother transition for users whose sensibility for envi-
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ronment-related matters and interest and familiarity with digital tools
and products is growing. Leveraging on technology innovation and
on a strategic view over the fashion industry evolution, companies
can sustain an ecological transition for the fashion industry and, at

the same time, build new value for customers.

The use of digital technologies in the field of fashion has
favored the emergence of new product categories, professionals
and companies operating in virtual clothing production and commer-
cialization. Consequently, also employees digital skills are expected
to be considered more relevant and strategic by fashion companies
requiring fashion curricula to be updated and integrate ICT compe-
tences (Nobile et al., 2021). This can represent a great opportunity
for designer to be at the center of this sustainable transition in the
fashion industry developing design driven approaches capable to
mediate between customer expectations, production economy con-
strains and environmental sustainability.
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Abstract
To respond to the ongoing cultural, environmental and
economic changes, the contribution investigates how sus-
tainable development always refers to the context. It demon-
strates how the multidimensional interpretation of resources
might lead to sustainable design actions.

The article presents a research project aimed at
an original mapping of the presence and use of material
resources in local supply chains, in order to rethink their
sustainable use through design interventions. According
to the definition of “contextual attributes” as a filter of
knowledge related to the technical, expressive and cultural
aspects that a material brings with it as a resource of a spe-
cific context, the research objective is to develop a tool for
designers that can help to outline criteria for the knowledge,
valorisation and sustainable use of materials by recognising
their attributes.
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Design, Materials, Sustainability

The contemporary world requires a rethinking of design theories and
practices that might offer proposals compatible with a systemic and
sustainable dialogue between companies, design and the territory
as a material culture heritage. Specifically, the research trends in
design of materials are oriented towards the development of mate-
rials that comply with sustainability criteria. There are many design
approaches which intercept environmental, social and economic
needs, in order to promote tools of understanding and practicability
of the paradigms activated by the circular economy (Solanki, 2018;
De Giorgi et al., 2020; Pellizzari & Genovesi, 2021; Bak-Andersen,
2021; Brunner, 2021).

When one is seeking to understand the value of materials
it is necessary to consider the analysis of their flow within a system
defined in space and time (Brunner et al., 2002) and this shows that
the origin of raw materials is important: the closer is the source, the
more accessible these resources are to the designer. Materials are
part of the collective and individual experience and are indicators of
the technological level of a society, as well as of its values (Papanek,
1971), emerging as “social actors” (De Giorgi et al., 2020): not ele-
ments per se, but connected to society’s history, culture and values,
thus determining a reciprocal influence between design actions and
the establishment of new models (Zucchi & Collina, 2016).

Sustainable development therefore always refers to the con-
text (Bak-Andersen, 2021), which means that design solutions are
needed to support the use of local material resources. This is why it
is crucial to explore the opportunities of innovative materials result-
ing from the optimisation and recovery of resources (Paoletti, 2021),
defining design methods and tools to develop transition processes
towards a circular economy, in which the understanding of technical
and expressive value of materials determines a more sustainable
use of resources. In this way, the unexplored potential opportunities
of raw materials, production waste and post-consumption materi-
als, can be made evident (Lefteri, 2021; Solanki, 2018; Pellizzari &
Genovesi, 2021).

Designers are called to understand this scenario and this
is why a material driven systemic design approach for sustainability
(Bak-Andersen, 2018) can make the designer aware of the very dense
network of multidimensional relationships that a material brings with
it, in order to activate true sustainable design processes.

Learning From the Context

An in-depth knowledge of the context in its natural, social, economic
and cultural multidimensionality is fundamental to design in an
innovative and sustainable way. Fagnoni refers to “territorial capital,
a stratification of know-how and identities, activities and resources,
forms of governance and relations, products and landscapes” (2018,
p.17): only through such an analysis it is possible to gain an under-
standing of the territory and to identify real needs and latent needs,
as well as strengths and weaknesses, in order to offer new possibili-
ties of action to the design practice and to the territory itself.
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By highlighting the potentials of a society, a company, a territory and
“enhancing these elements to trigger a change of mentality among
people, in favour of social, environmental and economic sustaina-
bility” (Tamborrini & Stabellini, 2018, p. 55), it is possible to inspire
design innovation.

In response to the ongoing cultural, environmental and eco-
nomic changes, this contribution presents a research study aimed at
mapping the presence and use of material resources in local supply
chains, to rethink their sustainable use through design interventions.
On the one hand, it can convey the profound meaning of belonging
to an unique material culture; on the other, it can enhance positive
effects on the territory itself and on production systems.

The project, which began with a research fellowship and
is still in progress in relation to a broader research project at Uni-
versita luav di Venezia, aims to develop tools for the generation of
knowledge to make evident the as yet unexplored opportunities of
the materials. This hypothesis requires a theoretical framework that
sets materials at the centre of the relationship between territory
and design (Bassi et al., 2021). From such a perspective, materials
emerge as part of the collective and individual experience acting as
“social actors” (De Giorgi et al., 2020) that can determine a mutual
influence between design actions and the establishment of new
planet-centric models.

The research objective is to configure a tool for designers,
which can contribute to outline criteria for knowledge, valorisation
and sustainable use, starting from the recognition of the peculiar
qualities of materials. This process aims at interpreting the par-
adigms activated by the circular economy in order to determine
design trajectories that can make evident the unexpressed opportu-
nities of materials.

The tool presented in this contribution would then act
as a driver to optimise resources and local supply chains, and to
enhance positive effects on the territory itself and on the local pro-
duction system. Actually, design is the discipline which can interpret
technical, economic, social and cultural transformations, coming
into close contact with the specific dimension of the territorial con-
text: once the identity of a local production system - in this case the
tanning one - has been investigated, designers become the locally
enabled terminal through which design affects the processes of
competitive enhancement of a single company and of local systems
of companies.

Mapping the Multidimension

Two main fields concerning the knowledge of materials can be iden-
tified in the literature: one concerns the technical-functional aspects,
the other concerns the expressive-sensorial ones (Ashby & Johnson,
2010). While on the one hand the performance of materials is inves-
tigated, on the other hand one can explore what materials communi-
cate and evoke in the relationship with users (Karana et al., 2015).

A further interpretative dimension for sustainable design of
materials, presented in this contribution, is provided by what we call
here “contextual attributes”. It means the dense network of multi-
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dimensional relationships in which a material is involved and which
makes it necessary to explore a material by analysing it in relation to
its context (Solanki, 2018; Bak-Andersen, 2018).

For this purpose, the collective workshop proposed by the
author since 2020 to the students of the Materials for Design course,
held by professors Alessandro Mason and Riccardo Berrone within
the Product and Visual Design curriculum of the Bachelor Degree
in Design at Universita luav di Venezia, is carrying out a mapping of
materials starting from a local geographical recognition, in order to
demonstrate how the contextual and multidimensional interpretation
of resources can enable sustainable design actions (Bak-Andersen,
2018).

In the first phase of the workshop, a mapping of the students’
places of origin was carried out in order to define and visualise the
relationships between these places and their material heritages (Fig. 1).
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Fig. 1
Michele De Chirico and
Alessandro Mason.
Universita luav di Venezia,
Workshop, 2021. A
mapping of materials
starting from a local
geographical recognition.
Contextual and multidi-
mensional interpretation
of resources can ena-
ble sustainable design
actions.
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The second phase involved the students in a field research - in the
Triveneto area — by interacting with producers of materials, in order to
investigate the origin of raw materials and the provenance of materials
once they became semi-finished, to understand their production pro-
cesses and technical properties. The study was carried out by collect-
ing information that describes material resources in multidimensional
terms: geo-historical, cultural, functional, technical, economic and
ecological ones (Bak-Andersen, 2021), so we are dealing with both
guantitative data — available from technical datasets — and qualitative
data - the result of ethnographic research.

The research showed how these “contextual attributes” can
filter the knowledge related to the technical, expressive and cultural
aspects that a material brings with it as a resource of a specific con-
text: a material has its own history, characterises a place, transforms
a territory in geological as well as socio-economic terms, and has
an influence on the people living in that context and on the resulting
job possibilities, even before being used as a material for a product
design. The investigation of the applications and uses to which materi-
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als are employed, also provides further knowledge about the percep-
tion and value that users attribute to those materials.

In an early stage, it was necessary to report the researches
by documenting them in the form of a booklet, which allowed the
presentation of the topics (Fig. 2).

Fig. 2

Michele De Chirico and
Riccardo Berrone. Univer-
sita luav di Venezia, Work-
shop, 2022. Research
reports are documented
in booklets. Students:
Francesca Affatati, Emilio
Dalpane, Loredana Tomat.

In a second stage, all the data was collected in cards — which support
the cataloguing of the collected samples — as well as in a dataset
useful for the realisation of a visual digital localisation that intercepts
information on the provenance and origin of the materials (Fig. 3).

ey e R T Fig. 3
Michele De Chirico and
Riccardo Berrone. Univer-
sita luav di Venezia, Work-
shop, 2022. Research data
are documented in cards
for each material sample.
Students: Francesca
Affatati, Emilio Dalpane,
Loredana Tomat.

An important aspect of the study concerned the mapping of sus-
tainable actions related to these resources, so the potential recycla-
bility of the material was reported; as well as whether the examined
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material was biodegradable, or the result of waste regeneration, or
materials recycling; and also the type of production waste related to
each process phase for each material was reported.

This thinking-by-doing approach confronts us with the need
to re-engage in the relationship with matter, to understand what mat-
ter itself can suggest. In the experiments, even self-made tools allow
us to confront the relationship between abstraction and materiality,
enabling us to understand much more quickly the variations in mean-
ing that material can take on. In this way, the designer can bring his
or her own specific contribution regarding the use and perception of
functions, connections, and relationships between material resource
and project.

The third phase of the research concerns, indeed, the design
for sustainable management of production waste and was con-
ducted by the author starting from one of the case studies collected
and documented by students. The case study concerns the tanning
supply chain and, by implementing design trajectories of hands-on
experiences as an act of enabling knowledge of materials (Bak-An-
dersen, 2021), has led the author to the framing of a methodology
related to the ways of both organisation and design interpretation of
material resources.

Tool Prototype

The development of this methodology is aimed at formulating a

tool to overcome the notion of residues as waste, by conveying the
semantic value of production residues as resources. Such a seman-
tic transition is driven by their nature as tangible outcome of the
metamorphosis of matter, in other words the tangible outcome of
the transformations that take place during the process phases of a
specific know-how.

The integration of production residues within experimental
design processes has been mediated by their expressive-sensorial
qualification, an interpretative filter drawn from the studies inherent
to the research field of materials experience (Karana, 2010; Del Curto
et al., 2010; Rognoli & Levi, 2011; Carullo et al., 2019). Materials expe-
rience concerns the meaning of materials as enablers of experiences
mediated by the senses and as vehicle of cultural meanings. Actually,
material culture can be defined as the transition of the intangible
aspects and values of a society onto the tangible world around us
(Woodward, 2019). This explains the choice of exploring the meaning
of materials through the analysis of the experiential qualities that will
be transmitted in a product: these aspects may be difficult to meas-
ure, but they are fundamental for the sustainable design of materials
as they allow us to appreciate the perception that people will have of
that material and the connotations that will be attributed to it (Karana
etal., 2015).

Through the identification of design macro-actions and of
technological transfers, it was possible to set up many material con-
cepts (Fig. 4) and then the prototype of a visual cataloguing system
(Fig. 5), which can convey the valorisation of production waste in the
shape of a multi-levels “talking” map (Bruno, 2015): at the same time
it is a sensory map as it shows the perceptive pathways and muta-
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tions of materials, resulting from the design actions; a time map as it
records the succession of the process phases of which production
residues are the tangible outcome, and a generative matrix map that
proposes a series of suggestions — beyond what has already been
described and experimented - which are intended as possibilities
of design of materials or of sustainable applications, starting from
waste (Fig. 6).
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Fig. 6
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The study allowed us to explore the material as a complex system of
relationships, data and information, leading to a deeper considera-
tion on its fields of application in design, including an in-depth study
of production processes and the possible use of materials produc-
tion waste. The systematisation of information led to the generation
of multi-levels maps (geographical, sensory, temporal) which can

be considered as a prototype of a generative tool for the materials
selection, based on multidimensional mapping and storytelling of

materials.
The outcomes of the research consist of:
. a cataloguing of 160 materials (each one in 3 different varia-

tions) coming from the territorial context of the Triveneto, as

well as the basis for a materials library service addressed to

design students;

. a resulting cataloguing of the related production residues;

. the prototype of a digital tool aimed at “questioning” the
materials and at enabling, on the one hand, their selection
and use and, on the other hand, generative processes, that
means design intuitions beyond what has already been cata-
logued or experimented.

The richness of this output lies in its ability to catch and
interpret the direct relationship between materials, production
processes and territories, by analysing materials not only on the
basis of their performance and aesthetic qualification, but as part of
a complex system. The map enables a movement in the mutations of
matter itself, providing both an “organisation of perception” (Carullo,
Del Curto & Lucibello, 2019, p. 1562) and an organisation of design
possibilities.
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By allowing this, the tool is proposed as an interceptor of values such
as identity and sustainability of a know-how belonging to a territorial
and material culture, whose production waste becomes its legacy
and material for the project. As a legacy of the metamorphosis of
matter through the processes of a specific know-how, they emerge
as resources that embody a form of knowledge (Paoletti, 2021).

Conclusions

The results presented in this contribution represent the first step
towards a wide research project which aims at the creation of a
multi-level database, on which specific search filters can be applied,
and which would lead to a geographically based materials library as
an answer to the design students’ need to experience the materials.
It would be a service through which students would develop the
required knowledge about materials, to use them in their projects.

Providing insights and considerations is fundamental for a
cultural and behavioural change in which to outline new production
and (non)consumption scenarios based on a systemic perspective, in
which the outputs of one supply chain become the inputs of another.

The next steps of the research concern on the one hand the
implementation of the multi-level map prototype, in order to simulta-
neously convey technical, geo-historical and cultural data, as well as
information on the environmental, economic and social impacts, and
on the other hand the collection upgrade by cataloguing and map-
ping other supply chains.

The ambition is to go beyond the pilot case related to the
tanning supply chain and to test the methodology on other supply
chains.

The search for a tool to interpret a well-known scenario cur-
rently in transformation can allow designers to reveal the potential of
material resources to contribute in the reorganisation of established
structures, systems and production economies, in order to redefine
our relationship with both natural and socio-economic systems.

The most promising potential of a material driven systemic
design approach for sustainability lies in the possibility of opening up
new paths to a design-based and deeply cultural change.
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Abstract

The global climate crisis and its social ramifications are
pushing us to rethink the current industrial system grounded
on the paradigm take-make-discard. Designers started look-
ing at nature not only as a model but as a collaborator in the
design process, envisioning possible circular alternatives for
our production-consumption systems. The research illus-
trates a diffuse micro-factory operating model for microbial
nanocellulose fabrication and retail, grounded on bottom-up
and co-design approaches. The aim is to bypass the long
lead times which usually characterise the industrial devel-
opment of new materials, making biomaterials available
through everyday products favouring a familiarisation and
demystification process. In order to bring structural changes
rather than symptomatic solutions, we need indeed to match
the techno-scientific biofabrication revolution to a cultural
revolution, integrating the scopes of design and science.
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From Progress to Evolution

The ongoing global environmental crisis with its multiple social
ramifications is pushing us to rethink the current production and
consumption systems through bottom-up and co-design practices,
distributed microproduction and circularity of local organic nutrient
flows. The current development model, based on the idea of linear
progress and incremental growth, has indeed widely proved its
unsustainability as well as its responsibilities in climate crisis and
social injustices, encompassing climate change, extreme events,
health effects, food and water security, livelihood security, migration,
cultural identity, biodiversity loss, land consumption etc. (Mearns &
Norton, 2010; Commission of the European Communities, 2009).

Consumptive Systems

The majority, if not the totality, of the industrial systems worldwide
are consumptive systems grounded on the paradigm take-make-dis-
card, based on resources depletion and waste accumulation. Moreo-
ver, their pursuit for exponential growth does nothing but exacerbate
their negative impact over time, constantly accelerating and expand-
ing. In the case of fossil-based polymers for instance, since 1950 the
annual production has increased nearly two hundred-fold, reaching
381 million tonnes in 2015, equivalent to the mass of two thirds of
the world population (Ritchie & Roser, 2018). It is estimated that only
the twenty percent of this plastic is recycled, while the remaining
eighty percent is discarded or incinerated, contaminating the air we
breathe, the water we drink, and the soil used to grow the food we
eat, not to mention the amount of plastic debris entering the oceans
and affecting the marine fauna. The plastic issue however, which
gained growing attention in the last few years, represents just the tip
of the iceberg. All global industries from plastic to paper, from cotton
to leather, from food to transportation, are consumptive systems.
Even all the steps made towards recycling are often just limited to
damage control, never tackling the problem at its roots. Recycled
materials are not automatically “good” from the environmental point
of view, especially if they weren't conceived for recycling (Braungart
& McDonough, 2002). In many cases re-cycling is actually sub-cy-
cling, entailing the material loss of value (with the melting of different
materials), and the biosphere contamination (since recycled materi-
als can contain even more harmful additives than the original ones),
perpetuating in a linear consumptive model just postponing a little
bit the end of life of materials without any actual circular approach
towards their production.

Besides carbon emissions and pollution, consumptive sys-
tems have also a huge social impact, neglecting decent work condi-
tion and promoting child labour as happens in the cotton and textile
industry (ILO, 2016), as well as polluting third world countries with
chemicals prohibited in the EU in order to produce goods sold in the
western countries, as happens for leather tanning and manufactur-
ing. There is therefore need to reverse course and learn from nature,
who has undergone 3.8 billion years of research and development,
in order to be able to adapt to the functioning of the planetary eco-
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system based on the equivalence “waste equals food” (Braungart &
McDonough, 2002). Life on Earth indeed, is characterised by circu-
larity of nutrient flows and ephemerality of organic materials, which
are born, grow and die as any other organism on the planet.

We Are Nature

In recent years, with the growing understanding of the functioning of
the world we inhabit thanks to advances in science, the solutions of
the artificial world got closer to the ones of the natural world, blur-
ring the boundaries between these two fields until overcoming such
dichotomous contraposition. We are now aware that the boundary
which for long time separated nature and artifice is actually a cultural
construct and we are just part of nature, “organisms among organ-
isms” (Franklin & Till, 2020). It is no longer “humans versus nature”,
but “humanity as integral part of nature with each mutually affecting
the other” (Mc Quaid, 2019). As human species then, we should

aim at expanding the equilibrium condition of natural systems to the
human-made ones, learning how to give back the nutrients extracted
from the environment into a usable form at the end of life of materials
and products.

When envisioning possible alternatives for production-dis-
tribution-consumption systems however, we must remember that
systemic changes can only be achieved through a radical change of
frame. They are the result of accumulation of radical changes on the
small scale (Manzini, 2018), of discontinuity and disruption brought
by radical innovation as opposed to incremental innovation (Norman
& Verganti, 2014), which can just bring improvements in continuity
with the existing paradigms. To try to patch up contemporary issues
without calling into question the whole system we operate in won't
lead anywhere, since it does nothing but legitimise and repurpose
the same boundary conditions which generated such issues. It
ignores the intersectionality and interconnection among socio-cul-
tural, environmental and economic issues, that are all the result of
the anthropocentric view of the world, based on dominion, linearity
and progress. In order to achieve real changes systemically we need
a radical shift in perspective, starting from revolutions on the small
scale to reach the global scale in the next future, by opposing collab-
oration to domination, circularity to linearity and evolution to pro-
gress (Trebbi, in press). Progress moves forward, linearly and incre-
mentally, resulting in a growth in some respects but with very few
changes, it's never radical nor disruptive. Evolution instead, works
through adaptation processes searching for the most efficient solu-
tion for survival, it hasn't an individual definite direction but develops
through differentiation according to context (Del Gesso & Trebbi,
2019). Acting through a rhizomatic model, evolution allows us to not
focus on one single and partial point of view - so far, the one of the
white, western, cisgender, heterosexual man -, but provides multiple
perspectives encompassing all the living species on Earth, fostering
a shift from human-centric to life-centric design.
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Fermentation: Design With Living Systems

The research aims at envisioning possible alternatives to the current
industrial model for the development and diffusion of biofabricated
materials, in particular of microbial nanocellulose, bypassing the
long lead times which usually characterise the industrial develop-
ment of new materials. Microbial nanocellulose is the by-product

of the fermentation process of a symbiotic culture of bacteria and
yeasts or SCOBY, traditionally used for kombucha production. Also
known as “tea fungus”, kombucha is an ancient fermented tea
originated in Manchuria around 220 B.C., which is today back in the
spotlight thanks to its numerous beneficial properties since it acts as
detoxifying agent, immune system fortifier, antimicrobial, antioxidant,
and anti-carcinogenic (Dutta & Paul, 2019). Kombucha is usually
obtained through fermentation of sweetened tea and the process
consists in two steps: first the yeasts transform sugars into ethanol,
then bacteria turn ethanol into acetic acid, releasing as by-product
nanocellulose fibrils. Such nanofibrils float in the culture medium
layering on its surface and bind together forming a strong three-di-
mensional biofilm Fig. 1. While cellulose obtained from vegetable
sources requires the use of highly polluting chemicals to remove
other components (lignin, hemicellulose, pectin), cellulose from bac-
terial sources is produced in its pure form, providing higher flexibility,
hydrophilicity and drug load-release properties (Dima et al., 2017).

Fig. 1
Evolving Matter, Fer-
mentation experiments,
credits L. Trebbi 2021.

Starting from an investigation of the material on the micro-scale of
processes and material properties, which resulted in a material pal-
ette illustrating the range of possibilities in terms of perceptual qual-
ities, and identifying the material’s possible application scenarios
within the meso-scale of products according to the material features
and identity, the research project then explored the macro-scale of
production systems envisioning future prospects for development
and implementation.
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Diffuse Micro-Factory

Analysing features and peculiarities of fermentation, a diffuse
micro-factory operating model has been developed: a micro-distrib-
uted production system for microbial nanocellulose fabrication and
retail. The implementation of the system involved three main steps:
the development of an operating model for a kombucha brewery,
through which circularise the production system; the design of a
fermentation toolkit to support co-design practices and replicate the
model; the scaling out through involvement of local stakeholders and
revaluation of local waste streams.

A circular production system has to be necessarily grounded
on the equivalence waste equals food. In this perspective, local
nutrient flows need to be mapped and connected to local producers
in order to develop a production system based on the SLOC scenario
(Manzini, 2015), and on the model of distributed micro-production
—which can favour changes in behaviours, structures and pro-
cesses, and “encourages the creation of alliances, communities and
movements by modifying existing power relations” (Maffei & Bian-
chini, 2013). The SLOC (small, local, open and connected) scenario
envisions how a sustainable, networked society could take shape,
starting from small collaborative initiatives and reaching large-scale
effects by “replicating and connecting” to propagate and multiply
the best practices, fostering the creation of connected localities and
distributed systems made of a variety of interconnected elements
(Manzini, 2015).

The first step was the development of a zero-waste circular
operating model for a kombucha brewery, designed for microbial
cellulose fabrication Fig. 2. In this perspective, a collaboration was
established with an Amsterdam-based kombucha brewery aimed at
completely circularise their production process reusing all the waste
and by-products available, and at the same time allow the company
to self-produce cellulose-based packaging and other product lines.
The second step consisted in the development of a fermentation
toolkit to support co-design practices Fig. 3. A toolkit is defined as “a
set of tangible and intangible tools conceived and produced to make
a specific task easier, so that even non-experts can do it" (Manzini,
2015). The fermentation toolkit will therefore include different tools to
facilitate the implementation of the model:

. Cookbook - collecting processes, ingredients and protocols
for fabrication;

. Brewing tools — containers and moulds shaped to grow the
material directly in the desired shape according to its appli-
cation;

. Processing tools — moulds to three-dimensionally shape

the material during the drying stage, and moulds for casting
nanocellulose composites.
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The third and final step is aimed at multiplying the system developed
in the first step with the aid of the fermentation toolkit, scaling it out,
and therefore replicating the system within other contexts. Through
horizontal scaling the proposed model can be expanded to other
typologies of food and beverages companies, according to the kind
of waste they produce - containing sugars, ethanol, tannins or other
useful nutrients Fig. 4, 5. For example, by-products from beer brewer-
ies, wine producers and other alcoholic drink production, represent a
valuable food source as well as any sugar source such as fruit peels
from juice bars or food processing companies.

Hence, nutrient/waste flows characterising a specific terri-
tory will be mapped and analysed, and subsequently connected with
local companies interested in selling nanocellulose-based products
which, in their turn, will be selected according to the application
scenarios previously identified Fig. 6.

Making Is Thinking

To design with nature and living systems we need to understand
its laws and learn how to manage its processes, which have always
been the subject matter of science and its branches. We are now
moving in a hybrid dimension in between design and science and
one of designers’ primary needs is to be able to fill the knowledge
gap, since we are interacting with matter and processes hitherto
unknown to design. We have to learn how to approach this new
laboratory dimension of the project, how to co-create with living
matter and develop the necessary skills to deal with the world of
biofabrication. Skills can be acquired only through experience, they
are “a way of dealing with things, not a derivation from theory” and
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Fig. 2
Evolving Matter, Zero-
waste circular operating
model for a kombucha
brewery, credits L. Trebbi
2021.

Fig. 3
Evolving Matter, Fermen-
tation toolkit, credits L.
Trebbi 2021.
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Fig. 4
Evolving Matter, Fermen-
tation experiments-coffee
grounds, credits L. Trebbi
2021.

Fig.5
Evolving Matter, Applica-
tion scenario-wine bottle
multi-sensory packaging
from production waste,
credits L. Trebbi 2021.

Fig. 6
Evolving Matter, Mapping
nutrient/waste flows,
credits L. Trebbi 2021.



can be improved by theory but only when theoretical knowledge is
translated into habits (Bruner, 1997). The approach used emphasises
the central role of experience, first-hand experimentation and craft
activity within design research. Experience is a process, it repre-
sents an essential learning tool (Dewey, 1938; Fry & Kolb, 1979), it's
always related to the context and therefore it's the result of specific
situations, enabling us to confer a concrete dimension to theoreti-
cal research. The methodology of the research was then grounded
on the principles of Action Research (Lewin, 1946; Schon, 1983),
through which creating a synthesis between theoretical and practical
dimension, reflection and action.

Knowing bio-materials first-hand rather than analytically
through abstract information means to understand their behaviour,
features and personality, to grasp their “hidden character” (Ashby,
2014) and therefore to be able to implement them into suitable
products which can enhance their specificities without distorting
their identity. Moreover, since operating in this new dimension where
science and design merge and contaminate, acquiring methods
and approaches from science is essential to properly face the world
of biofabrication; however, this doesn’'t mean to substitute them to
the ones of design, but rather to hybridise them through cross-con-
tamination. According to Cross (1989), the main methodological
difference between science and design is that while science prob-
lem-solves by analysis through problem-focused strategies, design
problem-solves by synthesis through solution-focused ones. Scien-
tists “look for underlying rules which would enable them to generate
the correct, or optimum, solution”, on the other hand designers
“suggest a variety of possible solutions” until they find one that is
satisfactory (Cross, 1989).

Bio-designers have to be able to step outside disciplinary
boundaries without however losing the specificity of their contribu-
tion in an interdisciplinary team, integrating the analytical, vertical
approach of science, with the synthetic approach of design which
spreads instead horizontally. This will allow to implement a system-
atic data collection and provide meaningful analysis while keeping
the design holistic perspective and its ability to envision, synthesise
and translate the result of experiments into tangible products and
real-life applications. When working with living materials is then nec-
essary to establish precise steps and defined protocols as happens
for science investigation, but also to address them with a design-
driven approach: guided by induction, creativity and invention. Thus,
what is an error from the scientists’ perspective can become a new
discovery for designers, leading to unexplored paths. Designers’
approach will be focused on perception, aesthetics and semantics
despite maintaining scientific rigour in the experimentation, which
will allow us to control and reproduce processes, but especially to
acquire measurable data through which gain an understanding of
processes and matter in question.

The role of designers is to envision future worlds and give
such visions a tangible form through artifacts, always establishing
a connection between the micro and the macro scale thanks to two
essential tools: a microscope and a macroscope - “they are both
needed to see things which escape our gaze: some because too big
and complex, some others, on the contrary, because too small and
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specific” (Manzini, 1986). In this way designers can bring scientific
innovations and revolutions outside the laboratory dimension and
trigger an effective impact on the real world by relating them to all
other aspects - social, cultural, environmental — with which they
interact, connecting the dots to make visible the overall plan (Trebbi,
in press).

A Cultural Revolution

A radical shift towards circular regenerative systems seems to be
the only way to go in order to not doom humanity to extinction and
ecosystem collapse, learning as a species that we are part of nature
and abandoning the antagonist role we played so far. The design
contribution in this scenario is the ability to act as synthetic element
and systematise all the aspects that intertwine in the production of
artifacts: social, cultural, emotional, technical, functional, environ-
mental. In this perspective design is characterised as connective
tissue, exercising its ability to look at interconnections rather than
shaping single products, acting at different scales shifting from micro
to macro - from process to material, from product to system.

Distributed microproduction lays the foundation for radical
changes in the production system affecting both manufacturing
and distribution. It opens up new possibilities for community-based
fabrication and allows the location of production facilities within the
urban fabric, as opposed to the industrial model where the manu-
facturing sector is relegated to suburban areas (for the huge size of
production structures, but especially for the polluting emissions),
with all the resulting social consequences in terms of housing, “com-
muter towns” and neglect.

The transition towards alternative production-consumption
systems, cannot be implemented by single organisations, compa-
nies nor individuals, but requires “co-operation between and across
organisations and sectors” and can be put into effect only “when
a number of complementary innovations occur in a parallel and
interconnected way” (Social Innovation Europe, 2012). Fostering the
development of distributed production systems therefore requires
acting “not on the individual micro-producers, but on the tools,
devices, and services that encourage their interaction in design”
(Maffei & Bianchini, 2013). Moreover, through the implementation of
microbial nanocellulose diffuse micro-factories, biofabricated mate-
rials can be made available through everyday products, providing
an easily and rapidly accessible alternative to synthetic materials,
favouring a familiarisation and demystification process towards bio-
fabrication, contributing to overcome fears, closures and preconcep-
tions which often accompany what is new and unknown (Del Gesso
& Trebbi, 2019).

If we want to bring structural changes rather than just
providing symptomatic solutions, we need to match the techno-sci-
entific biofabrication revolution to a cultural revolution, integrating
and hybridising the scopes of design and science (Trebbi, in press).
Designers have to merge the technological dimension to the environ-
mental and cultural ones, otherwise the risk is to repurpose a new
technology with the same wrong attitude of the past, falling back into
the same issues and problems of today.
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Through the cultural side of the biofabrication revolution we have the
opportunity to shift from an egocentric to an allocentric mindset. By
moving humans from the centre to the edges (Caffo, 2017), design
can become a repair tool instead of a tool for destruction and estab-
lish a symbiotic relationship with the planet grounded on mutualism
and collaboration rather than parasitism and exploitation. If we can't
act top-down by imposing any approach, mindset or behaviour, since
we are interacting with complex interconnected systems, we can
however create boundary conditions through which inducing behav-
iours and trigger virtuous cycles, thus affecting the socio-economic
system with bottom-up practices, building from below a circular and
symbiotic alternative to the current development model.
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the recent applications of a variety of biomaterials derived

from algae are observed. This phenomenon is interpreted

not only as a response to the emergencies of innovation

and sustainability in fashion design, but also confirms the

framework of a new materialism according to a posthuman

perspective. Water shifts from being perceived as a natural

element exploited and polluted by fashion into a place of

making kin between human and non-human through the use

of seaweeds. This is possible thanks to the collaboration of

design, chemistry, biology and technology, that are orches-

trated to redefine the expressive codes of contemporary

fashion within a multispecies landscape.
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Fashion Origins in Water!

According to a 2017 report by the Ellen MacArthur Foundation, fashion
textile industry uses approximately 93 billion cubic meters of water
each year, equal to approximately 4% of the global freshwater with-
drawal (Ellen MacArthur Foundation, 2017, p. 38). This data highlights
how fashion generates an impact on the environment, which can be
limited through the transition from linear models of production and
consumption to circular and more sustainable models. An example of
these attempts is the Sustainable Textile Water Initiative (STWI), a mul-
tistakeholder platform for Swedish fashion brands focused on resource
efficiency.?

Water has been a resource for textile manufacturing for fash-
ion since its origins. First, artisan workshops?® then, in the nineteenth
century, modern industrial production systems were in fact established
in places rich in running water, necessary in the various stages of
processing® and to obtain the energy needed for machinery opera-
tions (A’'Hearn, 1998; Fenoaltea, 2011; Basile & Ciccarelli, 2018). Since
the second half of the twentieth century, the relationship between
the textile industry and water has been marked by a growing aware-
ness of the no longer sustainable impact on this resource. Concerns
are due to its consistent need both for irrigation in the cultivation of
fibres, and for its conversion into fabrics, as well as for the spillage of
chemical substances used during the manufacturing processes and
released into the aquifers (Porter et al., 1972; Ricchetti, 2017). If on the
one hand the textile industry is now looking for solutions to reduce its
water footprint (Hoekstra, 2008), favouring organic crops and circular
production systems of traditional fibres (Aivazidou & Tsolakis, 2019), on
the other hand it is showing a growing interest in experimenting with
the production and use of new yarns and materials. As Badalucco and
Cristofoli Ghirardello (2020, p. 30) underline, in fact, the growing sen-
sitivity towards the theme of fashion’s imprint on the environment has
resulted in a renewed interest in the exploration of innovative fibres.
This contribution investigates how in recent years water is not only
considered a resource to be protected but is increasingly observed by
fashion design as a natural environment capable of supplying bioma-
terials (Biofabricate & Fashion for Good, 2020); whereby seaweeds in
particular have been and are being transformed into yarns and fabrics
(Franzo & Moradei, 2022).

“It is indeed remarkable that a raw material, presented to us
in such vast quantities, should, up to the present date, have been
allowed to remain without use or application, while the ‘utilisation of
waste products’ forms so prominent a feature”: this is Wentworth L.
Scott's answer to the studies conducted by Edward C. C. Stanford on
the properties and potential of seaweeds in manufacturing, textiles
included. It is 1862 (Stanford & Scott, 1862, p. 198) and the author’s

statement demonstrates how the interest in seaweeds did not originate

at the beginning of the twenty-first century,® but in the Victorian age.
As items for collectors’ classification purposes, seaweeds became a
symbol of the intellectual and physical reconjunction through and with
natural history. Commenting on the words of Margaret Gatty, author
of British Sea-Weeds (1863), ecocritical researcher Stephen E. Hunt
notes that this fusion of sea and nature creates a simultaneous sense
of familiarity and estrangement amidst other creatures (Hunt, 2005,
pp. 20-21). Hunt's reflection helps to understand the reasons for the

current spread of seaweed-based materials in fashion and other design
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1
The contribution is part
of the work conducted
at Universita luav di
Venezia by the Fashion
Futuring research group,
coordinated by professor
Alessandra Vaccari.

2
Further information on:
https://siwi.org/sustain-
able-textile-water-initia-
tive/.

3
An example is Follina, a
town in the province of
Treviso (Italy), where in
1795 was established
Lanificio Paoletti, a
leading textile industry:
the toponym derives from
the fulling of the wool that
spread there in the twelfth
century thanks to the
abundance of waterways.

4
The use of water in textile
production takes place
from the desizing and
scouring phases, to dye-
ing and bleaching, unto
the washing to remove
chemicals, mercerization,
printing or other finishings
(Wang et al., 2013).

5
Stanford reports that the
first patent for the use of
algae in the production
of fabrics was filed in
1855 by Charles Maybury
Archer (Stanford & Scott,
1862, p. 188).
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Fig. 1
AlgiKnit, alginate yarn
shopper

Fig. 2
Algaeing, natural pigment
Algadye 3.0

Fig. 3
Tabinotabi, dress in
seaweed fibre. Photo by
Camilla Glorioso



disciplines, which do not seem to be exclusively limited to the search
for innovative and sustainable materials. Indeed, as Chiara Scarpitti
writes, the increasing cooperation between the worlds of design and
the natural sciences is also due to the rise of independent design
practices, which on an international level have translated the utopia of
transdisciplinary dialogue into a reality (2020, p. 83).

Vibrant Textiles

This contribution interprets the diffusion of seaweed biomaterials
through the theory of new materialism proposed by Anneke Smelik
(2018) within fashion studies. In line with the posthuman perspective
that sees the interconnection between humans and non-humans
(Braidotti, 2013), new materialism responds to the needs of a form of
fashion where the human is decentralised. Thus, opens the horizon

to the world of plants, animals and digital technologies. What posthu-
manism and new materialism share is, in fact, their effort to overcome
dualisms. Consistently, posthuman fashion questions the notion of
material agency (Smelik, 2018), engaging in the enhancement of the
performative role triggered between body and dress in the process

of embodiment (Smelik & Toussaint, 2016). Such are the reasons why
materials made of seaweeds, plants associated with an idea of well-be-
ing and health deriving from their extensive use in cosmetics, appear to
act as connectors between human body and water. This allows for the
rediscovery of a renewed ecosystemic and non-binary balance. Fur-
thermore, unlike fashion traditional materials whose imaginaries have
been over time linked to fast fashion, intensive production and low
sustainability, seaweeds are perceived as pristine, “vibrant”, as a living
and intelligent material (Bennett, 2010).

The aquatic exploration in search of new materials to wear can
be interpreted on the one hand as a metaphor for the making kin advo-
cated by Haraway (2016) in the form of new alliances between biology,
technology, design and the environment (Vanni et al., 2020; Payne et
al., 2021), on the other hand as the effect of a multi-species contamina-
tion, in which organisms become themselves only with the assistance
of other species (Tsing et al., 2015). The body, for the most part com-
posed of water, is transformed into a support on which seaweed-based
garments come back to life. As a consequence, seaweeds represent
the raw material to build new aesthetics and communicative imaginar-
ies through tangible experiences.

From Seaweeds to Biomaterials

This contribution focuses on the transformation of the seaweed plant
into yarn, fabrics, garments and accessories, analysing some interna-
tional case studies that demonstrate how the theory of a new materi-
alism can be applied to develop a posthuman perspective in fashion.
Committed to bringing matter and body experience back to the centre
of the debate, posthuman fashion weaves a multitude of inedited
interconnections within the living world. Seaweeds are biomasses that
grow in the ocean waters of the world; the type mainly used is the Kelp
algae native to the Icelandic fjords. They do not contain fibres ready
for textile spinning, though the yarns are made with cellulosic fibres
manufactured by incorporating a small amount of dried and ground

into powder seaweed material (Bak et al, 2019).
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Among the brands involved in the making kin is AlgiKnit, an American
start-up born in 2016 as part of the Bio Design Challenge of the FIT

in New York. AlgiKnit creates resistant but biodegradable yarns with
Kelp seaweed Fig. 1. The alginate of the algae is pulverised and trans-
formed into a water-based gel to which natural dyes are added, to
lastly be extruded into long strands according to a technique already
described in the 1940s (Delf, 1943, p. 152). As stated by the brand,
science and design come together in this project to combat climate
change, encouraging a closed-cycle and low-impact textile industry.
“In materials science we are now finding more inspiration in nature,”
says Schiros (Cirino, 2018), one of the founders of the project and
associate professor at FIT where she experiments on new materials for
fashion (Schiros et al., 2021). Another patent for the transformation of
seaweeds into yarn is of the Austrian company Lenzing, whose SeaCell
fibre is obtained by incorporating the brown seaweed Ascophyllum
nodosum collected in the Icelandic fjords, dehydrated and pulverised,
in a natural cellulose fibre obtained from beech. However, it must be
noted that from the product technical data sheets the percentage of
seaweed still appears very low, justified to allow adequate and per-
sistent technical performance (Fangueiro et al., 2014, p. 248). Similar

is the process adopted by the Israeli start-up Algaeing founded by
Renana Krebs, which is developing two products with algae: either
combined with cellulose to obtain a natural and biodegradable fibre, or
transformed into the natural dye Algadye 3.0 Fig. 2.

The use of seaweed-based yarns and fabrics is increasingly
diffused in the collections of global brands, both high-end and fast
fashion (Bittau, 2021). Even if in some cases these actions seem to
respond more to communication and marketing needs, interpretable
as greenwashing strategies, other experiences demonstrate the real
potential of such materials for clothes and accessories design by
stimulating fertile connections with specific or local contexts. In this
direction a significant case is Tabinotabi Fig. 3, an independent brand
born in Venice in 2018 with the aim of using exclusively seaweed
fabric. Tabinotabi demonstrates how fashion is capable of inventing
imaginaries starting from the criticalities of a context. As evidence,
the apparition of seaweed clothes in the shop windows near the Rialto
bridge that recalls the literary metaphor of Venice, which nonetheless
also denounces its current invasion that represents a problem for
the lagoon. During an interview,® the founder Alessandra Defranza
declares that customers and tourists are particularly intrigued by the
process that transforms seaweed into a wearable garment, and imme-
diately try to carefully grasp its visual, tactile and olfactory characteris-
tics (Vaccari & Franzo, 2021, p. 78). Seaweed are also protagonists in
the high-tech pieces conceived by the brand Vollebak. Among others,
it has created a compostable t-shirt to be buried in the garden at the
end of its life, where it biodegrades in 8-12 weeks based on tempera-
ture and humidity fig. 04. In line with the brand's approach to an artifi-
cialization of nature, the t-shirt is composed of eucalyptus and beech
pulp fibres, mixed with algae grown in a laboratory inside bioreactors.
The t-shirt is printed with green ink based on spirulina algae, a natu-
ral pigment that oxidises and fades with air, inviting the customer to
take care of the garment as if it were a living being. Care is also at the
core of Biogarmentry non-woven fabric designed by Roya Aghighi in
collaboration with AMPEL Lab and the Botany Lab of the University
of British Columbia. Inspired by the challenge of providing survival to
photosynthetic cells of algal origin on cellulose and proteins-based
fabrics, these living clothes are activated in the sun and are a literal
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Fig. 4
Vollebak, biodegradation
of the Plant and Algae
t-shirt

Fig.5
Biogarmentry, living
clothes

Fig. 6
Daniel Elkayam x Nat-2,
algae sneakers

diid DSI No.1 — 2023
195 From Sea to Fashion. Seaweeds as Material for a Sustainable Transition Doi: 10.30682/diiddsi23t11



invitation to take care of the personal wardrobe fig. 05. The last case

is Nat-2, a sustainable sneakers brand that has experimented with

the use of a semi-transparent material based on algae for the capsule
collection in collaboration with the Israeli designer Daniel Elkayam fig.
06. Inspired by biophilic values, the line was born as a continuation of
the designer’'s SEAmpathy project, which experiments and reflects on
the life and death of organic matter - specifically algae. The focus is on
the transition of the plant from the natural habitat to the role it assumes
as a support for fashion activating a new life cycle.

Wearing Seaweeds

The cited case studies illustrate fashion experimentations applying
seaweeds that are nurturing research practices intertwining design
and science. Unlike traditional vegetal fibres, such as cotton and linen,
seaweeds are characterised not only for evoking an exotic and yet
unfamiliar imaginary, but also a low-impact production system: they
are abundant in nature; they do not require irrigation; only their regen-
erative part is being used; they do not consume arable land neither
require pesticides or fertilisers; they biodegrade quickly; they are
naturally fire resistant reducing the need to add toxic flame retardants
to clothing; they are processed in plants already oriented towards
energy optimization (Bak et al., 2019). However, the possible criticali-
ties of seaweed application should not be overlooked. For example the
emissions and costs related to transport, since most of the produc-
tion is located in Iceland. As well as the loss of centrality of territories
historically used for the cultivation of traditional fibres. Nonetheless
the risks of a colonisation of new marine areas for the development of
intensive cultivation of seaweeds with possible future imbalances for
the ecosystem. This essay does not consider algae-based materials
exclusively as environmental alternatives for sustainable practices, but
rather addresses these plants as a means for establishing possible
connections between human and non-human. They are “vibrant”, alive
materials that evolve over time and which require care. They redefine
the concepts and temporalities of fabric and fashion. This is encour-
aged by the intrinsic properties of the fibre that generates an effect

of physical well-being, keeping its characteristics unaltered along the
transformation process. Even after several washing cycles, the sea-
weed fibre is able to activate cell regeneration and reduce skin inflam-
mation thanks to the active ingredients of the sea like amino acids,
iodine and mineral salts”.

By applying a plant metaphor to fashion (Moradei, 2022 in
press), seaweeds transformed into fabric and placed next to the human
body seem to reconfigure a new natural environment. Thus, they
symbolically resume life in a multispecies landscape, representing a
possibility of progressive change in the relationship between humans
and the planet.
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Abstract

Sound is an inescapable part of perceptual experience and,
interacting with other senses contributes to the synesthetic
experience. The article investigates the possibilities that
Design research can offer from the consistent use of new
materials in terms of sensory enhancement and the con-
struction of a memory identity. The sensoaesthetic qualities
of these open up new worlds of senses. New biomaterials,
in addition to guiding the development of a new sensitivity
and towards the acceptance of the material’s sincere iden-
tity, can help to communicate a new ethical consciousness,
transforming sustainability into responsibility, i.e. into a

dimension involving not only the objective aspects of matter
but also the subjective ones based on pleasantness. The ulti-
mate goal is the construction of a sensory polyphony. A new

field of exploration that is recounted here through a design
experience developed at Saperi&Co. for the realisation of
drumsticks made from discarded peanut shells.
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Sustainability and Design

Sustainability is an imperative that over the years has involved design
at different levels, progressively asking it to communicate its value to
establish an ethical attitude towards the Environment in the common
consciousness. By Environment we refer to both the physical and
socio-cultural surroundings according to the integral definition of
Maldonado (1970), manifesting an awareness of the indissoluble link
between anthropic and non-anthropic components. Therefore, as
Jégou and Manzini (2003) state, the transition towards sustainabil-
ity is first and foremost a process of ethical and social learning, for
new ways of living better, consuming less and regenerating nature
and things. By applying systems thinking, it is, therefore, possible

to amplify the reference to the structural principles of natural eco-
systems. Already Papanek (1971) was proposing a redefinition of
product design in ethical terms by devoting himself to the ‘biological
principle of minimum effort’, according to which the maximum variety
should be obtained with the minimum of inventions, by recycling and
reusing materials.

An approach that has evolved to the present day, passing
through the watchwords of reparability, regeneration, but also
eco-innovation; towards a more systemic and all-encompassing
‘cradle-to-cradle’ vision, which assimilates the industrial system to
the biological cycles of production and consumption, elevating reuse
and reintroduction practices to industrial scalability and production
optimisation (McDonough & Braungart, 2002).

The focus shifts from the product and the simple application
of sustainable technologies and materials to these to a radical and
systemic innovation that takes into account the entire context with
which these products are related, made up of people, behaviours,
processes, values, mutual relations and material flows. In this sense,
Design becomes a lens through which to analyse and address reality,
a conceptual bridge between skills, industry and society, and an
engine for new, more responsible and shared scenarios (Lucibello &
La Rocca, 2015).

In this perspective, the union between design and research
on materials is particularly active and fruitful: they do not simply
represent the physical interface of production, and therefore the tan-
gible weight in terms of consumption of primary resources (Pellizzari
& Genovesi, 2017), but are also a point of discussion for reflecting on
the way and the world we live in.

Materials in Design

In the development of design research on materials, the limits of
classification systems emerged, which exclusively considered trans-
formation processes and physical-chemical and mechanical char-
acteristics. These proved to be insufficient concerning the variety of
aesthetic-sensory attributes offered by the new materials (Manzini,
1986), which played an increasingly important role in the design
activity for defining the experience with artefacts, in sensory involve-
ment. They are linked to style and symbolic associations, contribute
to generating pleasure and give a product its personality (Ashby &
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Johnson, 2013). The focus on materials has led to the emergence
of materials libraries, physical and virtual places where designers
can come into contact with materials. This database of knowledge,
previously collected in catalogues, books and publications, has, since
1997, with the birth of Material Connection, begun to take possession
of physical places where Designers can experience their properties.
These continually developing research centres represent a potential
hub for creative activity and, in addition to containing the set of char-
acteristics relating to the structure and behaviour of materials, they
represent the body of multidisciplinary knowledge related to them.
These continuously developing research centres represent
a potential hub for creative activity and, in addition to containing
the set of characteristics relating to the structure and behaviour
of materials, they represent the set of multidisciplinary knowledge
related to them. They represent the natural meeting point between
the materials science community and the design community, which
normally move in separate academic and social environments. Here,
synergetic relationships can be established in which designers
disseminate research results through the application of materials to
everyday artefacts. Purposes that are not traditionally the focus of
materials researchers.

Design in Materials

With the advent of bottom-up phenomena such as the maker revo-
lution, design has entered the gap between materials research and
their applications. DIY-M (Do It Your Own Materials) represented

an evolution in the discipline where experimentation with materi-

als became a guided research practice (Rognoli et al., 2016). The
designer relates to the project in a new, direct and empirical way,
based on interdisciplinary cooperation and the exploration of alterna-
tive paths that make creativity the tool for disruptive innovations and
materials the instrument to characterise the project. This opens up a
new opportunity to continue investigating the nature-artifice rela-
tionship and the themes of sustainability, this time through natural,
renewable, recycled, recodified and ennobled materials. Designers
participate in the design phase of materials by contributing to the
redevelopment of their semiotic environment, their recognisability
and their meaning (Ceppi, 2016). They intervene upstream by rein-
venting through creative processes and disruptive and regenerative
forms of industrialisation, through autarkic materials (Finessi, 2014)
and transferring new materials that have no application. Down-
stream, by giving identity to new materials through applications of
meaning.

Material Experience / Sound Experience

Starting from direct manipulation and physical-sensory exploration
of the intrinsic and extrinsic qualities of matter, we can thus define a
world of sensory and emotional references for artefacts. The ‘mate-
rial experience’ represents precisely the user’s experience when
interacting sensorially with the product through and because of the
materials used (Karana et al., 2014). In designing this experience,
not all senses have received equal attention. In particular, sound is
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a frontier that is still little explored, both in its performative and playful
valences (Del Curto et al., 2010). Attention has been paid to it much
more frequently out of necessity (elimination of unwanted noise) rather
than to enrich and characterise the sensory experience.

However, in the contemporary process of dematerialisation,
it increasingly represents an important memory identity factor. This
is why it is receiving increasing attention as a tool to implement and
enrich the experience, in response to an increasingly complex reality.
According to Lenzi et al. (2022), research areas that are contributing
to an increased focus on sound in the field include Sonic Interaction
Design, Auditory Display and Data Sonification, Sound branding and
Sonic information design. Ozcan & van Egmond (2008) define Product
Sound Design as a way of approaching design in an interdisciplinary
way, dialoguing with Acoustics, Engineering and Psychology. Designing
the sound of a product, and associating a pleasant sound with an inert
material, represents a new way of exploring the frontiers of polysenso-
riality, moving from listening to the sound of materials to giving them a
voice.

Methodology

The exploration of the synaesthetic value of biomaterials in the field
of sound required the definition of a specific, deductive methodology
based on Material Design Driven (Karana et al., 2015).

The experiment was carried out at Saperi&Co., the research
and service centre of Sapienza University of Rome, involving a multidis-
ciplinary team.

The research methodology adopted - with the material at the
centre - was organised in 4 main phases:

1 Knowing (through research and selection of secondary raw
materials).

. Analysis: selection and study of food industry waste for

the identification of possible secondary raw materials
to be used as biomass for the development of new

materials.
2 Understanding (through Material Experience).
. Material Tinkering: development of samples from

recipes and data on do-it-yourself materials available on
open-source platforms (Materiom). Experiential survey
to assess the quality of sensory perceptions through
evaluation on a scale of -5 to 5, interviews and direct
observation.
3 Know-how (through consistent application of material into a
product).

. Prototyping.

4 Testing (through aesthetic-perceptual and technical-scientific
analysis).

. Qualitative evaluation: evaluation of the user experi-
ence and sound perception of the prototype compared
to wooden drumsticks.

. Quantitative evaluation: Evaluation of the acoustic prop-
erties of Peanut Butteria Sticks (PBS) and comparison
with wooden sticks using the method used by Laughlin
et al. (2008).

. Expert evaluation.
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Qualitative evaluations were carried out on a sample consisted of 30
users, 12 women and 18 men of 6 different nationalities.

Case History: Peanut Butteria Sticks

With the use of secondary raw materials as a premise, our attention
turned to the waste, particularly the shell, of common peanuts. The
choice was determined not only by the material’'s own characteris-
tics - composite, woody, mouldable and self-hardening in nature - but
also by its sensorial prerogatives that make it a material experience
to smell, look at and touch.

The idea was to remove this material - commonly destined
for incinerators — from the logic of disposal, charging it with a
principle of continuity underlying the entire process from raw mate-
rial to finished object. The shells, composed of cellulose and lignin
(Bharthare et al, 2014; Bobet et al, 2020; Quaranta et al., 2018) exactly
like the bark of trees, are therefore ideally a material extension of the
tree itself. The manufacturing process identified follows very precise
stages. Through consultation with Materiom — a digital platform run
by a non-profit organisation working at the intersection of design,
digital fabrication and material science — an attempt was made to
identify ‘recipes’ using peanut shells to begin the Material Tinkering
process.

The shells were kneaded by hand, using a binder-free of toxic
substances, solvents and formaldehyde, or combined with different
binders and additives: water, glycerol, vinegar and potato starch in
different ratios. Different shell grain sizes were tested to experiment
with different visual and tactile possibilities, but also to provide differ-
ent levels of strength. It was possible to realise different colour gradi-
ents in the samples by varying the amount of inner and outer shells
Fig. 1. As it is a self-hardening material, after being kneaded, it is
poured into moulds designed and made from natural filaments using
3D printers. This results in a more or less porous material depending
on the grain size of the shells and the type of polishing.

5% 50% loa% 150%

QUANTITY OF INTERNAL SHELLS IN

200%

RELATION TO THE EXTERNAL

The learning process of material qualities continued even after the
samples were made to evaluate possible treatments (colouring, tex-
turing) and the material’s resistance (to fire, water, pressure, impact).
These analyses again triggered the iterative process that returned
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Fig. 1
G. Inglese, Peanut Butteria
Stick, Colour variation
of samples, credits G.
Inglese 2022.



to the development of the material by reviewing, in an experiential
learning approach, shapes, dimensions, type and ratio of ingredients,
process time and temperature. Through benchmarking, the material
was placed among similar materials to generate insights into poten-
tial areas of application. These were identified based on selection

by synthesis, i.e. the combination of selection by analysis (study of
the literature to understand the material’s specific technical compo-
sition) with selection by analogy (in which the material’s attributes
were compared with those of possible alternatives and substituted
for preconceived notions or simple experimentation) (Lucibello,
2005). At the same time, samples of various shapes were submitted
to users for a perceptual evaluation of the material. According to

an average of the evaluations, the characteristics with the highest
scores were hardness (3), texture under the tactile and visual aspect
(3) and sound (4). The worst ones were related to taste (-3) and smell
(-2). The observation of the interrelationships between the expected
and observed experiences and the formal properties of the samples
showed that some of the samples were often considered ‘natural’
and ‘cheap’. but especially in the lighter and more elongated samples
a ‘resemblance to wood’ was recognised. In order to compare the
data for the different samples, they were compiled on a Cartesian
diagram (based on the model of Mike Ashby’s CES) in which the ordi-
nates showed the pleasantness rating while the abscissae showed
the performance rating on a 10-value scale (-5 to +5) Fig. 2. To these
were added the considerations developed in the tinkering phase. All
this guided the selection of the most promising samples (and reci-
pes), to transfer the interrelationships between performance, mean-
ing, and sensory qualities detected in the material to subsequent
product development.

PLEASENTNESS — Fig. 2
G. Inglese, Peanut Butteria

Stick, Example of diagram
for evaluating the pleas-
antness and performance
of samples, credits G.
Inglese 2022.

PERFORMANCES T

The choice of the application of the material for the manufacture of
drumsticks was motivated not only by the connection to the noble
material (which has long been used in the construction of musical
instruments for its acoustic performance) but also by considerations
regarding the state of the art. The intention was to bring a new contri-
bution in the application of biomaterials to the audio field where the
perceptive aspect, the sincere identity of new materials, is currently
not emphasised. Drum sticks seemed the natural application for the
material which:
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. presented excellent qualities in terms of tactile, visual and
acoustic senses;

. was combined with wood from a technical but also associa-
tive point of view;
. allowed for processing by moulding.

The tinkering process was resumed to further optimise the
material for processing, to meet performance requirements and to
implement the sensory experience of the product. PBS Fig. 3 were
produced through moulds made based on the wooden sticks used
for the subsequent comparison in order to assess the acoustic prop-
erties by keeping the shape constant and only varying the material.
The main factors influencing sound production are in fact shape and
material (density and elastic modulus).

Fig. 3
G. Inglese, Peanut
Butteria Stick, Represent-
ative image, credits G.
Inglese 2022.

The two different types of sticks were supplied to the selected
sample of users to qualitatively assess their sound experience. In
the choice of different terms to define the acoustic attributes of the
materials according to the list compiled by Ashby & Johnson (2013),
the sound of the PBS was found to be more ‘muffled’, ‘dull’, and ‘low
pitched’ than the wooden ones.

The quantitative evaluation of the acoustic characteristics
was carried out by recording the two drumsticks striking each other
through a microphone connected to a sound card. The recordings
were normalised and subsequently analysed through the use of
Matlab software under the supervision of Sound Engineer Giovanni
Inglese. The study of the sound damping level showed that PBS had
a lower amplitude ratio, being more damped than those wooden,
confirming what was perceived by the sample. This behaviour was
confirmed by the fact that peanut husks have a very good sound
absorption coefficient (Jang, 2022) and therefore find application
in the production of green sound-absorbing materials. In contrast,
analysis of the frequency spectrum showed that they had a higher
frequency fundamental Fig. 4, in contrast to the qualitative assess-
ments that considered them to be more low-pitched.
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Finally, PBS were submitted for evaluation by Andrea Santarsiere, Fig. 4
a percussionist at the Accademia Nazionale di Santa Cecilia and gt-_'"kg'gsev Peanut B‘f‘“e”a
. . . IC omparison o
a member of the Orchestra Giovanile Italiana (2001-2002) and spectra am‘,’damping level
Orchestra Giovanile Europea (2002-2003). He stated that ‘although of the sound of the two

they present interesting features at this stage of development, they drumsticks, credits G.
are not usable at a professional level. Rather, they could, with due Inglese 2022.
improvements, prove to be excellent tools in teaching: they could
replace drumsticks training and mutes’.

Previous experiments have already attempted to explore the
application of biomaterials in the audio field. Silver Mountain used a
hemp-based material, which appears to be an excellent substitute for
plastic due to its excellent properties, for the production of guitars,
ukuleles, speakers and other accessories. Tecnaro used Arboform, a
natural polymer with the same properties as wood but which can be
processed like plastic, to produce loudspeakers and flutes. In both
examples, the materials used simply substituted those traditionally
used in industrial production, with little regard for their sensoaes-
thetic properties.

In our experiment, the comparison between the data
obtained in the qualitative and quantitative analysis was particu-
larly interesting: whether or not they matched up reveals the many
possibilities of research in this field. We have limited ourselves to
analysing the general behaviour of the sticks and when they strike
each other to simplify experimentation and not to involve the effect
of other materials in the measurements. Subsequent additions may
concern the behaviour of the sticks when they strike other drum
components such as the snare (leather) or hat (metal). Further exper-
iments on the effect of materiality on the sound may instead concern
the shape of the sticks or changes to the recipe. In the application of
new materials to specific contexts of use, dialogue with practition-
ers in the field is important, from whom important feedback can be
received to implement testing. In our case, the use of PBS in the field
of education as a replacement for training rods or mutes was pointed
out to us, due to their acoustic characteristics: the new material
could represent an alternative to the plastic from which these are
commonly made. This dialogue is crucial if we hope to truly design
innovative instruments that open up experimentation. The explora-
tory terrain of sound and musical instrument design represents the
ultimate expression of a civilisation's materials and technologies
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(Pinch & Trocco, 2004). As in the silicon age (Miodownik, 2007)
where the production of electronic components led to synthesisers
and electronic sounds that characterised the sensory experience

of our everyday life. Musical sounds are not exhaustive of the wide
range of sounds we normally listen to: most everyday sounds and
their cultural resonances are the product of the materiality of the
artefacts that surround us, of the dialectical relationship of sound
with physical objects (Hug, 2008), thus largely the result of the
practice of Design. If in defining the idea of a sustainable future the
visions of this scenario are already quite clear to most, it is still diffi-
cult to hear the sound. ‘Hearing modernity’ must mean bringing out
the social, cultural, economic, political and affective stakes involved
in sound technologies, and we are still in the early stages of this
project (Pinch, 2019). Materials research can provide an opportunity
to design ‘everyday listening’ (Gaver, 1993), helping us to preserve or
even improve our Environment.

Conclusion

In the current panorama of research on materials, designers are
confronted by the sensoaesthetic potential offered by biomaterials.
In addition to providing a sustainable alternative to traditionally used
materials, whose production or disposal processes are particularly
unsustainable, they are opening up the field to new scenarios and
unprecedented expressive possibilities, also concerning the auditory
sphere. The use of biomaterial, removes the material from the logic
of waste, establishing with the starting material, a relationship of
continuity that extends to the entire process (from the raw material to
the finished object).

The decision to use waste peanut shells, which are also com-
posed of lignin just like tree bark, ideally places us in a relationship
of material extension to the tree itself. From the sourcing of the raw
(and second) material to its processing, the process described here
involves a sustainable supply chain in which the material comes to
shape the identity of the final object. PBS's experience, in its simplic-
ity and narrowness, thus recounts a possible approach to the reuse
of waste as a basis for building new materials through a circular
route. It intends to manifest that the impact of new materials can go
beyond their molecular structure, becoming in the hands of Design
a tool to enrich our everyday listening: through artefacts capable of
communicating different worlds of senses, education, meaning and
hierarchical organisation of the same, one can make the culture of
one's time perceptible.
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Introduction

According to Eurostat (2022), as world consumption increases,

it seems that the need to produce packaging for different goods

and products represents an increase in the use of resources and
consequent waste, due to a markedly disposable habit of human
consumption. For Kedzierski et al. (2020) this phenomenon occurs
in a particular context of Human history: the consumption society.
Intensive and combined with an insufficient percentage of reuse and
recycling, it is a source of pollution, being evidence of the lack of
social and environmental impact concern that this type of behaviour
and management causes.

Since the second half of the 20th century, plastic has
become economical enough to be used in packaging due to material
innovations and to “the very idea of its infinite transformation. As its
vulgar name indicates, it is ubiquity made visible” (Barthes, 1957,
p.97). Thus, older materials were replaced, inaugurating a new type
of disposable consumption baptized by Papanek (1973) as “Kleenex
Culture”.

As for packaging, large quantities end up not entering the
waste management system, losing their material value to the econ-
omy (TU Delft OCW, n.d.). The linear model “take-make-waste”
facilitates the destruction of the packaging material [and symbolic]
value, promoting the perpetuation of a disposable consumption habit
(EMF, 2021).

“Cultural and historical awareness are woven into the DNA
of any worthwhile product” (Jongerius & Schouwenberg, n.d., p.1),
in line with the valorisation of the artefact as the perpetuation of
memory and identity. It is from this genetic code that the exercise
of Design configures a strategic process of redesign, from which
the curative action turns the solution more sustainable, or any other
requirement to fulfil (Latour, 2008).

Packaging should be considered a product with its own right
and life cycle (Vezzoli & Manzini, 2008), and design should assume a
leading position in creating value, and not just as a means of solving
problems (Ito, n.d.).

By building a modular and durable packaging system for
ceramic products, aiming at its maintenance and longevity, continu-
ous reuse, and the enduring possibility of repair, furthermore inte-
grating waste from ceramic production itself, this research project'’s
ultimate goal is to reduce disposability and waste. For this purpose,
the historical study of packaging for ceramic ware before disposable
consumption constitutes a relevant tool for design.

Structure and Methodology

This article is divided into five sections: 1) introduction to the rele-
vance of the issue of this article; 2) structure and methodology; 3)
document analysis on the history of packaging for ceramic ware
before disposable consumption; 4) presentation of the ongoing
research project; 5) discussion and final remarks.

The document analysis intends to identify how ceramics
were packed and transported in specific historical moments over

Unpacking Ceramic History in Asia and Europe:
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great distances: the first direct sea trade between Southeast Asian
countries and China; the intense commercial (and cultural) exchange
between Asia and Europe; the European decline of Asian ceram-

ics import; the fleeing journey that preserved the Forbidden City’'s
ancient treasures.

The research project undergoes by designing a modular and
durable packaging system for ceramic ware. The materials selection
considers local resources, lightweight recyclable materials, and the
exploitation of waste and byproducts in a new textile material.

After prototyping, the research partners validated the project.

Unpacking History (Before Disposability)

For thousands of years, ceramic products have been transported and
traded over long distances. As Twede (2002; 2016) states, the large
clay amphorae that transported wine, olive oil, and other food prod-
ucts were used throughout the Mediterranean world by the ancient
Egyptians, Greeks, and Romans as reusable containers due to their
great sturdiness and durability.

In Asia, ceramic ware, manufactured in stoneware or porce-
lain were, in addition to domestic consumption, produced for com-
mercial trade between distant markets (Witkowski, 2016).

Packaging and the First Direct Sea Trade
Between Southeast Asian Countries and China

In recent decades, the discovery of ancient shipwrecks in South-
east Asian waters has exposed new opportunities for the study of
maritime trade and its cargoes (Fan & Li, 2021; Guy, 2019), which
allows for unprecedented readings about packaging. During the 7th
century and the first half of the 8th century, contact between China
and Western Asia was intensified, with the consequent increase in
cultural exchange and commercial trade, which shifted from the land
Silk Road to the maritime Spice Route (Raby, 2011).

As Worrall (2009) mentions, ceramics also became very
popular and land transport assisted by camels turned out to be a
bad strategy as it did not guarantee the integrity of the products:
rising quantities of ceramic ware began to be traded by Persian Gulf
merchants.

According to Flecker (2010), the first material evidence of
maritime trade between Southeast Asia and China is the shipwreck
Belitung, sunk in Indonesia in the 9th century, which contained,
among other types of ceramic ware, stacked bowls placed in the hull
adjacent to the roof beams, presumably in straw “cylinders”.

Zhu Yu, who portrays various maritime events, describes how
ceramic ware was packed in Canton, in a similar method used in the
9th-century vessels.
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Fig. 1
Raquel Gomes. Small
stacked bowls inside a
large jar. China ink on
paper, after photo from
Michael Flecker, 2010.

“The greater part of the cargo consists of pottery, the small pieces
packed in the larger, till there is not a crevice left” (apud Hirth &
Rockhill, 1911, p. 31). Also, Worrall (2009) shows that the tall stone-
ware jars served as containers and could hold more than one hun-
dred bowls which, presumably, would be padded with rice straw.

Packaging between Asia and Europe

However, with the arrival of the first Europeans at the ports of Asia,
cultural exchange and trade were intensified as never before (Ketel,
2021). As Liu (2016) mentions, porcelain was the main cargo, pro-
moting a system of transcontinental and transoceanic trade, and
giving rise to the so-called global trade.

On the other hand, some authors argue that the large quan-
tities of porcelain were mainly due to the need to create ballast to
maintain the stability of vessels. They were not considered a main
commodity until about 1600, but as an added business opportunity,
since the big profits were obtained from spices, silk, cotton, and tea
trade (de Hullu, 1915; Giehler, 2020; Witkowski, 2016).

In the late 1500s and early 1600s, porcelain was transported
in wooden cases, filled with rice and water and placed in a damp
place to form a solid mass that would adhere to the ceramic items,
creating a compact and unbreakable block (Mann, 2011).

Like the jars used in previous centuries, the martabans - tall
stoneware pots with an ovoid shape, coated with thick glaze (Mateus
etal.,2017), used to transport foodstuffs and small items of porcelain
—were wrapped in coir or sisal netting, cushioning, and turning them
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easier to transport with bamboo canes (Loureiro, 2010). As men- Fig. 2

tioned by Loureiro (2010), teapots, vases, or censers of greater valug, = Raquel Gomes. The
arriving of Portuguese

could be stored in smaller boxes, adopting partially or completely the  ; \agasaki with boxes

shape of the piece they were storing. of porcelain. China ink
on paper, after Namban
screen from MINAA.

For the same author, presentation was also very important since it
would contribute to the valorisation of the cargoes. Also, both China
and Japan had a great tradition in the art of packaging, confirming
its relevance whenever there was a need to export goods of greater
material or symbolic value (Loureiro, 2010).

Packaging and the European Decline
of Asian Ceramics Trade

From the first quarter of the 18th century forward, with the growing

demand for tea in Europe, the Chinese porcelain market began to

adapt to this new taste: cups and saucers became dominant in the

cargoes (Giehler, 2020). It is shown in gouache illustrations from that

period that, at least in the first quarter of the 19th century, porcelains

were padded with tea leaves.

Fig. 3

Raquel Gomes. Packing
the Porcelain with tea
leaves in wooden cases.
China ink on paper, after
Packing the Porcelain in

crates, Peabody Essex
Museum. (Kay, 2011).
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As Giehler (2020) states, with high import taxes and increasingly
fierce competition from European porcelain manufacturers who,
meanwhile, have acquired the knowledge to produce it, trade
between China and Europe had fallen into decline. The production
of copies of blue and white porcelain began in Delft and until the
end of the 18th century almost all the East India Companies stopped
importing porcelain.

Packaging and the Fleeing Journey
of the Ancient Treasures From the Forbidden City

Of a non-commercial nature, but quite relevant to this study, was
the transport of ancient treasures from the Forbidden City during
the period of wars in China. According to Arranz (2018), when
Japan invaded Manchuria in 1931, several artefacts from the Palace
Museum of Beijing were removed in an attempt to protect the his-
torical legacy. The collection built over centuries, which included
ceramic items of great value, among objects of other nature, was
packed in 19,557 wooden crates and travelled around 75,000 km
over 14 years.
Fig. 4
Raquel Gomes. Artefacts
from the Palace Museum
are packed in crates.
China ink on paper, after

photo from Beijing Review,
1933.

The packaging process for each artefact was divided into four steps:
1) layers of wet paper were placed around the object until it reached
half its thickness, 2) hemp ropes were tied tightly, 3) layers of cotton
were wrapped, 4) the object was placed inside each wooden crate
filled with rice straw and cotton (Arranz, 2018).

Regarding porcelain plates, as described by Wei (2020), the
edges were wrapped in cotton, then piled up and tied with rope.
Finally, each pile was wrapped in paper and separated from one
another with cotton or straw.

In 1947, when the collection was finally (partially) assembled,
no objects were damaged (Wang, 1985).

The history of packaging reveals crucial knowledge for
design to respond to current challenges, as Twede (20186) states,
“this is a story of innovation and adaptation that offers, in itself, a
visible path to its future” (p. 127). The evolution towards disposability
and consequent waste also brought awareness of the need for a par-
adigm shift, both in terms of sustainable production and consump-
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tion habits, offering a field of reflection and research where design can
and should operate. As Schumpeter (1954; 2012) sustained, innovation
means and implies that new products, ways of production, resources,
markets, and business models are combined, from existing resources,
in a new way.

The Project: Grestel Reusable Packaging

The ongoing project aims to build a modular and durable packaging
system for ceramic ware, designed for its maintenance and longevity,
continued reuse, and the possibility of repair, whenever necessary.

The research relies on the partnership of two Portuguese
companies: Grestel, Produtos Ceramicos S.A., located in Vagos, which
creates and produces fine stoneware tableware from local resources
and with a percentage of production for the export market above 90%
namely, European, North American and Asian; also, Tintex Textiles S.A.,
located in Vila Nova de Cerveira, operates in the textile industry and is
a market leader in circular knits and a world specialist in dyeing and
finishing processes.

Using a type of local engineered wood, with the benefit of a
lower carbon footprint in its transport, recurrently used in the region
of Aveiro (Portugal), poplar plywood has low density, is light weighted,
and has the ability, at the end of its life cycle, to be recycled or used for
energy (ProPopulus Team, 2022). Likewise, waste and by-products are
used, according to the Circular Economy principles (EMF, n.d.), from
the ceramic production of Grestel, resulting in a new textile product to
be incorporated into the packaging.

From the introduced waste, as a result of this research, Tintex
Textiles produced a new product as a substitute for animal leather, with
a good performance in terms of mechanical resistance, abrasion, and
humidity and, therefore, exploiting its residual value.

This product, in different colours, already prototyped, will pro-
mote a personalization experience: the pleasure of this type of experi-
ence and the emotional connection to the product lead to its longevity,
as Norman (2004) states.

For the modular system and as a matrix, a tray with a perforated
base was designed: from the placement and organization of the various
ceramic items, we defined the design of each configuration and pro-
ceeded to their superposition. This process made it possible to obtain a
cutting pattern that represents the summary of all configurations.

Fig.5
Raquel Gomes. Study
for cutting pattern.
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For different groups of ceramic items, with different heights, three
boxes were designed: small, medium and large, which can be
interconnected becoming a modular system for organizing interior

Fig. 6
Raquel Gomes. Drawing
of 3 different sizes (pack-
aging).

-

D »
fied

spaces.
This type of packaging can be shipped and delivered without need-
ing a secondary packaging.

Once at home, packaging can be opened and “dressed” in
the textile product. The packaging/module is ready to become a
cabinet, a storage unit, a hanging shelf, or any other configuration
adaptable to the taste or need of the final consumer.

Discussion and Final Remarks

This article allowed, first, to gather and organize scattered information
about the specific history of packaging for ceramic ware in Asia and
Europe, before the era of disposability, from publications in the areas
of history, art history, and maritime archaeology.

From the analysis of images and written documents it was
possible to identify and contextualize materials and techniques used
in packaging through time.

Thus, the first maritime trade between different Asian coun-
tries, packaging for ceramic ware was also made of ceramic. Smaller
items were packed under maximum pressure inside larger jars so
that there was not a crevice left that could cause any damage. Due to
the archaeological remains’ alignment, it is plausible that rice straw,
a by-product of the rice harvest, was also used to intertwine stacked
items.

In a second historical moment, from the intense commercial
(and cultural) trade between Europe and Asia in the 16th and 17th
centuries, new techniques were introduced: using the autochthonous
plant of great production and consumption in Asia - rice - combined
with water, a compact mass was formed that allowed the porcelain to
be well packed. It suggests, therefore, that it would be necessary to
wash the ceramic items at the destination and, in addition to the con-
sumption of water and the food product itself, it implied a considera-
ble increase in weight. This fact is closely related to the technology of
that period since large vessels needed ballast to obtain and maintain
navigation stability. On the other hand, this characteristic is nowadays
unnecessary and avoidable due to the minimization of energy waste
and costs: packaging should be as weightless as possible.
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Packages were produced in wood or other vegetable fibres, in bar-
rel or case forms, sometimes adopting partial or total shape of the

object, showing manual cooperage and carpentry techniques. The
large ceramic pots continued, throughout centuries, to be used as

containers for smaller porcelain items.

In the 18th century, with the growing demand for tea in
Europe, this native Asian plant of great local production, consump-
tion, and strong cultural tradition, was also used to pad porcelain in
large rectangular wooden cases.

In the first half of the 20th century, other natural materials
were introduced, such as paper, hemp, and cotton fabric: the applied
materials were organic and from local sources, presenting great dura-
bility, and thus enhancing reusable packaging characteristics and the
ability to be reintegrated into a system of natural renewal at the end of
its life cycle.

Regarding ‘Grestel packaging’, an engineered type of local
wood (poplar plywood), similar to the millenary wooden packages,
was chosen. Also, waste and by-products resulting from Grestel
ceramic production were incorporated in a new textile product.
Hence, packaging materials that prevail over centuries - wood and
ceramics — are also present as a contemporary solution of this ongo-
ing research.

This study allowed us to highlight the effectiveness of
non-disposable packaging for ceramic ware which, due to its fragile
and heavy nature, is a challenging content.
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Intersectional Design
for an Accessible
and Empowering World

Social positions and identities are multiple and seek to reveal the interconnected sys-
tems of subordination that together influence people’s life chances. Extending beyond
gender-specific and empowering categories of social identity (youth, old age, disabilities,
non-heteronormative sexuality, despised ethnicity, income, religion and more), intersec-
tionality focuses attention on a variety of multi-level interacting social locations, forces,
narratives, norms, factors and power structures that shape and influence human life.

Intersectionality is increasingly suggested an innovative design framework with
the potential to advance understanding of, and action, on inequalities, by highlight-
ing processes of stigmatization, but mainly to encourage a critical reflection to move
beyond singular categories, foregrounds issues of equity.

The track intends to collect design studies and practices which include the per-
spectives and worldviews of people who are typically marginalized or excluded, in which
social justice and equity can be understood as a way of transforming how resources and
relationships are produced and distributed to ensure a dignified and ecologically sus-
tainable life for all. It also aims to outline in which way the dimensions of time and space,
fluid, changeable and experienced through our interpretations, senses and feelings,
influence different kinds of knowledge, through a deconstruction of the conventional
social orders of meaning. Possible topics include concepts of accessibility, empower-
ment and people autonomy.
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Introduction

The term “intersectionality” was first proposed by Black feminist
legal scholar Kimberlé Crenshaw in her article “Demarginalizing the
Intersection of Race and Sex: A Black Feminist Critique of Antidis-
crimination Doctrine, Feminist Theory and Antiracist Politics” (Cren-
shaw, 1989). According to Crenshaw’s definition, social positions
and identities are multiple and seek to reveal the interconnected sys-
tems of subordination that together influence people’s life chances.
Extending beyond gender-specific and empowering categories of
social identity (youth, old age, disabilities, non-heteronormative sexu-
ality, despised ethnicity, income, religion and more), intersectionality
focuses attention on a variety of multi-level interacting social loca-
tions, forces, narratives, norms, factors and power structures that
shape and influence human life.

Intersectionality is increasingly suggested as an innovative
design framework with the potential to advance the understanding
and the action towards contrasting inequalities, by highlighting pro-
cesses of stigmatization and by encouraging a critical reflection to
move beyond singular categories, foregrounds issues of equity.

At the beginning of the design phase of the Forum, it
emerged the importance to dedicate a specific track to this topic,
with the aim to collect innovative and various perspectives from dif-
ferent geographies about the growing relation between the concept
of intersectionality and design practices.

The Track 2 “Intersectional Design for an Accessible and
Empowering World” collected contributions by designers, key
experts and professionals who are promoting design studies and
practices with the aim to include the perspectives and worldviews of
people who are typically marginalized or excluded. At the same time
social justice and equity have been assumed by the different authors
as a way of transforming the way in which resources and relation-
ships are produced and distributed to ensure a dignified and ecologi-
cally sustainable life for all.

Through a deconstruction of the conventional social orders
of meaning, new dimensions of time and space emerged: fluid,
changeable and experienced through our interpretations, senses
and feelings, with a direct influence on the production of different
kinds of knowledge.

Topics

The contributions collected in this volume, which shows the results
of the call for papers, represent an application of the concept of
intersectionality through design practices which covers various
topics, both from a product or service development perspective, and
from a more critical or process-related perspective and which covers
many diverse territories and contexts. As curators of the Track, we
have decided to group them into five main topics, that have to be
considered as transversal instead of defined clusters. Each paper
has developed one or more topics relating it to specific projects and
contexts, leading to the fact that the concepts of intersectionality,
empowerment and accessibility could be interpreted and applied

in various ways, as an approach, as a methodological driver or as a
dimension to be included in design solutions.
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The first main topic is related to Empowerment as a key dimension
for Design. The contributions related to this topic present the role of
Design practices as an activator, or a tool for empowering citizens,
communities and local actors in diversified territories, in particular
vulnerable ones:

the paper of Santos da Silva & Severo de Borba propose an
analysis of existing social innovation initiatives in Sdo Paulo,
Brasil, in order to individuate strategic guidelines to promote
the innovation of vulnerable territories through the empow-
erment of women. In this case, the empowerment of small
communities is enhanced by a design-driven process.

the article by Barbara Pino Ahumada shows how design
activism could have a role for the empowerment of territo-
ries and its actors, taking into account the case of Chileans’
municipality of Alto Hospicio which is affected by environ-
mental problems due to effects of production chains of
textile products related to the Fashion Industry.

finally, the work of Daniel Moreno, Katherine Mollenhauer
and Arturo Orellana shows how service design could serve
as a mean for empowering communities, by creating plat-
forms to give equal voice to all the inhabitants of a territory.
The process presented has involved more than 2000 inhab-
itants of Los Lagos, Chile through digital online workshops
and events for participatory territorial planning.

The second main topic is related to Sustainability for all. The papers
included in this topic consider a broad meaning of sustainability,
both addressing the environmental dimension and the social dimen-
sion and studying how intersectionality and inclusive design prac-
tices could act towards a more sustainable future:

the paper by Daniela D’Avanzo and Salvatore Zingale address
the topic of social sustainability in relation to the identity of a
place by applying a methodology based on ethnography and
semiotics theory on a neighborhood placed in Roma, Italy.
the article by Alessandro Pollini, Pilar Orero & Alessandro
Caforio presents the experience of the project GreenSCENT
in which an approach based on intersectionality, inclusive
and Universal Design is proposed to face challenges related
to climate change.

The third topic is called “Intersectional Magnifier for Gendered Inno-
vation”. Starting from the concept of gendered innovation (Schiebin-
ger et al., 2011-2020) the works included in this section envisages
the adoption of a gender-attentive perspective when producing
products and services:
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the paper by Sergio Degiacomi, Francesca Zoccarato,
Simone De Pascalis, Pietro Crovari and Fabio Catania fore-
sees the application of an inclusive user research process
for designing an interactive exhibition about sustainable
development and the ONU SDGs.

the article by Monica Oddone, Marco Bozzola and Claudia
De Giorgi propose a reflection on the role of merchandising
strategies in cultural communication in order to propose
design methods for making communication products more
accessible and inclusive.
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The fourth topic has been defined “Enabling Technologies for People
Autonomy”:

with the contribution of Yi Zhang and Raffaella Trocchianesi,
the topic of inclusivity is addressed through the perspective
of sound in museums, particularly those in Lombardy. The
research focuses on the study of sound design and story-
telling strategies that promote accessibility in museums and
evaluates their power to reach different audiences.

Federica Delprino’s paper moves from an analysis of the
process that led to the realisation of various technologies
designed for people with disabilities, proposing a reflection
on when and how designers should intervene in the creation
of their designs to ensure the accessibility and usability of
the resulting artefacts.

the work by Alessandra Bosco, Fiorella Bulegato and Silvia
Gasparotto offers a reflection, starting from the evolutionary
events of the archive, on the main factors that have charac-
terised the process of the progressive opening of the archive
towards inclusion, from the social political cultural impact to
the discipline of user experience.

the article by Luis Erik Hernandez Sanchez, Enrique Her-
rera Lugo, Jaime Francisco Gémez Gémez, Francisco Javier
Gonzalez Madariaga proposes an analysis of the effects of
the implementation of universal design principles on the
level of workstation exclusion and musculoskeletal symp-
toms and on the productivity of workers at a metal process-
ing plant in the Guadalajara Metropolitan Zone.

The last main theme is concerned with Design Community-Based
Relations. The papers related to this theme emphasise the impor-
tance of re-centring the needs of historically marginalised communi-
ties in the design-driven process and show the benefits of accounta-
bility approaches while discouraging extractive ones:
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Beatriz Bonilla Berrocal's contribution “Viva! Colinas. Design
for tourism and reconciliation in communities of former
Colombian guerrillas” exposes the process, and possible
outcomes, of designing a tool for integration and community
participation in a strategic and complex Colombian area,
starting from the historical and social analysis of the territory.
It also exposes a possible solution for the development of a
tourism product that encourages the connection and utilisa-
tion of the community’s unique knowledge through co-crea-
tion activities.

the paper by Pedro Fragoso Lopes and Gongalo Gomes
aims to study the impact of Creative Industries in combating
population decline in rural environments, by testing a meth-
odology based on ethnograpy in the case of Sever do Vouga,
Portugal.

the work of Irene Caputo, Marco Bozzola and Claudia De
Giorgi provides an overview of practical applications of
product design that explore the relationship between multi-
cultural society and cultural accessibility and aims to reflect
on which and how methodological strategies could be
implemented within a design process centred on an intercul-
tural approach. It then opens up a series of design questions
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related to the world of food, a particularly effective field for
the construction of an intercultural narrative.

. the article by llaria Mariani, Francesca Rizzo, Grazia Con-
cilio offers an insight into a critical issue related to migrants’
access to public services as a barrier to integration, starting
with the “easyRights” case study, a Horizon2020 IA project,
and its experimentation in four pilot projects, providing a
series of reflections on the transformative impact of this
practice.

. Last of all, the article by Edgar Andrés Martinez Mufioz and
Diana Marcela Giraldo Pinedo draws attention to the pos-
sibilities for innovation arising from knowledge exchange
practices between craft knowledge and design-led projects,
starting from an academic exercise.

Discussion and conclusion

The concept of intersectionality has provided the basis for a long
and slow paradigm shift that is still unfolding in the social sciences,
legal studies, and other fields of research and practice (Crenshaw,
1989, von Hippel, 2009, Bucchetti, 2015, Costanza Chock, 2018).
The link among intersectionality, accessibility and empowerment
activates new dynamics able to overcome the segmental under-
standing of the phenomena connected to discrimination, social
exclusion, stigma, etc.

This paradigm shift is starting to transform the design indus-
try as well, promoting multifaceted interventions able to amplify col-
lective efficacy, valuing of marginalised persons and their autonomy,
community solidarity and tacit knowledge (Collins, 2010).

The contributions collected during the Forum represent a
wealth of practices, methods and applications that show how the
theoretical contribution linked to the topic of intersectionality can be
applied to the co-creation of innovation in design-driven practices.
Among the various aspects that emerged, the collected contribu-
tions highlight some transversal aspects that deserve in-depth study
from the point of view of design cultures, both in theoretical terms
and in terms of the development of shared practices:

First of all, the diverse practices collected show how adopt-
ing intersectional approaches makes it possible to develop projects
suited to countering global challenges that transcend geopolitical
differences while having situated local impacts.

This is the case, for instance, of actions to counter the
climate crisis, which produces different effects in relation to different
socio-identitary categories of the people affected by it (considering,
for instance, of the different impact that effects related to the climate
crisis have in relation to gender or income). Adopting an intersec-
tional approach makes it possible to consider the differences of
the different communities and improve their empowerment in the
construction of counteracting actions that are more inclusive in their
impacts, with a view to social as well as environmental transition.
Secondly, the adoption of intersectional approaches in design prac-
tices supports the construction of projects towards marginalized and
not represented communities, while improving the collection of data
and information useful for the understanding of localised problems
and needs among diverse communities, enabling the description of
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‘submerged’ phenomena that normally escape institutional frame-
works: it allows the construction of tailored tools useful for people
autonomy, but also to dismantle systems of inequality.

Finally, the collection of contributions highlights how
design-related cultures and practices manifest themselves in differ-
entiated contexts, both in terms of scale (from the building scale to
the territorial scale) and in terms of existing and preferred relation-
ships, showing how design and the designers appears as mediators
between different knowledges, rather than as producers of the
same. The intersectional approach, and the theoretical contribu-
tion linked to intersectionality, helps to define design practices that
mediate between situated knowledges (Haraway, 1988), that are
radically linked to the bodies and experiences of the communities

that produce them.

“We must do this in order to deepen the strengths that exist
from the diferences that we all bring to the table: whether
it's from our disciplines, from our resources, and from the
intersectionality of our identities. If we can begin to appreci-
ate our diference, we will see the disbursement of power in
places where we are creating and intervening.” (Amatullo et

al,, 2021, p.57)

The interplay between the concepts of intersectionality,
empowerment, accessibility ensures the identification of hidden
structural barriers and supports an understanding of how individual
experiences differl. The development of design solutions able to
capture needs and opportunities that intersect and interact, can offer
a real contribute to resolve root causes of inequality, injustice, and
insecurity, and at the same time, to improve impact, sustainability,
and relevance of responsible innovation initiatives across the globe.
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Abstract Keywords

As a result of the 2016 peace agreement in Colombia, Ex-combatants
ex-combatant communities in the ETCR Jaime Pardo Leal in Peace

the Vereda Colinas inside the Guaviare region, recognized Tourism

the potential of tourism activities to support economic Colombia

growth and ensure their subsistence in rural areas. This pro-  Service Design
ject explores how design approaches, qualitative research,

and interviews with community members facilitated the

design of a community integration tool. Based on service

design and user-centered methodology, Viva! Colina’s toolkit

comprised five workshops to train ex-combatants in tourism

essentials. The application of the tool resulted in the creation

of two tourist routes, reflecting the community’s desire for

reconciliation and preserving historical memory while gener-

ating economic benefits.
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Introduction

The Colombian social conflict, lasting over five decades, has pro-
foundly impacted the country, leading to displacement, violence,
and significant challenges (Cartagena, 2016). The present phase

in Colombia’s history calls for dedicated efforts to end violence,
address drug trafficking, support war victims, reintegrate ex-combat-
ants, and successfully implement the 2016 peace agreement. This
crucial moment provides an opportunity to reshape Colombia'’s path
and cultivate a future characterized by peace, stability, and inclusive
development.

The protracted conflict in Colombia subjected the population
to distressing experiences such as kidnappings, massacres, and
human rights violations (Bello Montes, 2008). These acts of violence
instilled fear in communities and deterred both domestic and inter-
national travelers from perceiving Colombia as a safe and appealing
destination. As a result, many previously thriving tourist attractions
in the country were abandoned, negatively impacting the tourism
sector’s economic contributions and impeding the development of
various regions (Mackey Montoya & Pefia Pérez, 2016). However, the
end of hostilities, disarmament processes, and the creation of tran-
sition spaces for ex-combatants, particularly the ETCR Colinas and
Charras, have opened up new possibilities for tourism development
in Colombia. Guaviare, a department deeply impacted by the conflict
and known for its proximity to the Amazon rainforest, is an intrigu-
ing case study, becoming a focal point for rejuvenating tourism in a
peaceful environment, capitalizing on the absence of active armed
groups within its borders.

Amid various reintegration options for ex-combatants, tour-
ism remains an underexplored avenue. This research, conducted in
collaboration with ex-combatants from the ETCR Jaime Pardo Leal in
Colinas, aims to explore the untapped potential of tourism activities
shaped by their intimate knowledge of the region, close relationship
with nature, and active community involvement. The investigation
will comprehensively analyze the current state of the Jaime Pardo
Leal territory, including its community members, existing tourism
approaches, and the feasibility of developing an organic tourism
proposition in this distinct context. This investigation addresses
misinformation, resentment, and apprehension that impede visitation
to post-conflict areas. By engaging ex-combatants and leveraging
their experiences, this research introduces the “Tourism for Recon-
ciliation” concept, demonstrating how tourism can promote healing,
preserve history, and foster community connections.

ETCRs: Reintegration Challenges and Tourism Opportunities
for Peacebuilding in Colombia

The 2016 peace agreement in Colombia established transitory
spaces, currently known as ETCRs (Espacios Territoriales de Capac-
itacién y Reincorporacioén), to facilitate the reintegration of combat-
ants into civilian life (Rios, 2017). However, these spaces face signifi-
cant challenges, such as limited connectivity, mobility, and essential
services, which isolate them from major cities (Misidon Observacion
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Electoral, 2017). Despite these obstacles, the ETCRs have been
instrumental in supporting the economic and social reintegration
of ex-combatants by providing training in diverse areas, financial
support, assistance in establishing productive projects, and essential
services like healthcare and education (CAPAZ. Instituto Colom-
bo-Aleman para la Paz & Heinrich Boll Stiftung, 2018). After nearly
eight years since the FARC disbanded, the Colombian peace process
has made significant progress, demobilizing over 50,000 ex-combat-
ants and fostering hopes for a better future. However, existing factors
pose potential threats to the long-term sustainability of the peace
plans, including security concerns (Torres Martinez & Rios Monroy,
2021), ongoing stigmatization, and the need to maintain productive
projects, and housing initiatives, improve education (Martinez &
Lefebvre, 2019), and establish connections beyond the ETCR spaces.
Addressing these challenges is crucial for ensuring the stability and
progress of the peace process and allowing the ETCRs to continue
their positive impact and integration into local governance structures.
Located in the Guaviare department, the ETCR Jaime Pardo
Leal (ETCR-JPL) in Capricho, Colinas, has gained recognition for its
dedication to peacebuilding. It is the only ETCR ready to be handed
over to the residing ex-combatants, demonstrating its successful
transition (Martinez & Lefebvre, 2019). Situated in a remote area
approximately 49 km from San José del Guaviare, the ETCR-JPL
serves as a gateway to the Colombian Amazon. It accommodates
nearly 400 individuals Fig. 1, primarily former combatants, and pre-
sents essential services through water purification and diesel-pow-
ered plants (Vega Araujo, 2020). The ETCR-JPL community actively
engages in training and project development activities, particularly
in the rural sector, with support from the Colombian Government,
international cooperation, and the private sector. Additionally, the
community seeks to harness its unique territory, rich in natural
resources, to promote tourism and foster reconciliation by sharing
its perspective on war experiences and challenging negative stere-
otypes. Exploring tourism opportunities in the ETCR-JPL serves as a
critical asset to contribute to the community’s economic and social
stabilization of the community (Ministerio de Comercio, Industria 'y
Turismo, 2020) but also facilitates contact between visitors and the
actors of the former armed conflict, fostering peace and understand-
ing while preserving the true meaning of peacebuilding.
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% ]( Fig. 1

' N | Quintero, Juan Camilo.

rl, (2019). ETCR-JPL Houses.
I [ [Photo]. Own archive.

Methodology

A comprehensive methodology was proposed to analyze the ETCR
area'’s tourism potential, emphasizing community collaboration. It
employs qualitative and quantitative research methods, providing evi-
dence-based insights and guidance for sustainable tourism develop-
ment. The analysis contributed to a design tool for long-term growth,
cultural preservation, and improved visitor experiences.

Evaluation: ETCR-JPL area tourism potential,
as a visitor perspective

Interviews were conducted with 20 visitors to the ETCR-JPL area Fig.
2, including young Colombian tourists, middle-aged foreign tourists,
and family groups. These interviews aimed to understand visitors’
knowledge, information needs, and the importance of community
engagement. The analysis revealed four key activities for tourism
development: community witnessing, storytelling, connecting with
the principal city, and highlighting the area’s unique value. However,
challenges such as remote location, inadequate infrastructure,
limited transportation, and a lack of trained guides were identified.
Collaboration with stakeholders was necessary to improve transpor-
tation, enhance storytelling techniques, define a compelling value
proposition, and strengthen communication and promotion efforts.
By addressing these issues, the ETCR-JPL area could establish itself
as a sustainable and distinctive tourism destination, aligning with
visitors' perceptions and preferences.
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Fig. 2
Tobos Jiménez, Rodrigo
Andrés. (2021). Visitors
of the ETCR-JPL. [Photo].
Own archive.

Identification: Deepen into the ETCR-JPL community

During the community identification stage of ETCR-JPL, virtual
interviews were conducted in August 2021 with 35 influential partic-
ipants, including tourism committee members and community lead-
ers Fig. 3. The interviews focused on individual and community roles,
skills, community involvement, and goals. Positive aspects, such as
openness and motivation, were evident, with participants expressing
a desire to share their skills and experiences. However, challenges
related to internal disorganization, limited availability of specific
members, and issues within the tourism committee were identified.
These interviews provided valuable insights into the community
dynamics and emphasized the importance of collaboration and the
exploration of alternative projects for future growth.
Fig. 3
Tobos Jiménez, Rodrigo
Andrés. (2021). ETCR-JPL

representatives. [Photo].
Own archive.
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Connection: Outside the ETCR-JPL,
the stakeholders involvement

The community’s outsider approach involved virtual interviews
conducted in August 2021 with current and potential stakeholders of
the ETCR-JPL community Fig. 4. Participants included tourism agency
owners, UN peace verification representatives, and a Municipality of
San José del Guaviare social leader. Positive aspects emerged, such
as the willingness of interviewees to collaborate with the community
and the interest of tourism agencies in showcasing the territory’s
unique aspects. However, challenges, including transportation costs,
political discussions during visits, and slow implementation of ideas,
were identified. This stage provided valuable insights into potential
collaborations between external actors and the ETCR-JPL community
in developing tourism activities, highlighting the need for improved
collaboration and organization within the community. Addressing
transportation, political discussions, and implementation challenges
was crucial to establish successful partnerships and maximizing the
community’s economic opportunities.
Fig. 4
(2021). Stakeholders’

interview. [Image].
Own elaboration.

Co-Creation: Community building
Tourism proposals for the territory

The co-creation stage involved virtual interviews with the ETCR-

JPL community in September 2021 to ideate tourism development.
Participants demonstrated commitment and eagerness to contrib-
ute, proposing various tourism experiences for different profiles. The
exercise revealed a need for training and collaboration while high-
lighting challenges related to suboptimal tourist spaces and lacking
training among community members. Positive aspects included
participants’ active engagement, the community’s desire to develop
alternative activities, and the tourism committee’s unity of vision.
However, negative points identified were suboptimal conditions in
tourist spaces, the investment required for improvements, and the
lack of training among community members. The exercise empha-
sized the community’s commitment to tourism and the importance
of addressing infrastructure, training, and implementation challenges
to enhance visitor experiences.
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Result: Tourism for reconciliation in the ETCR-JPL

Through the research process, the “Tourism for Reconciliation” con-
cept emerged as a viable approach to support the ETCR-JPL commu-
nity in developing a sustainable and economically feasible tourism
proposal for their territory, aiming to establish meaningful connec-
tions between the community and external stakeholders, includ-

ing service providers, educational institutions, and organizations
interested in supporting the community’s local and international
peace-building efforts. It is essential to recognize that while tourism
has the potential to contribute to reconciliation and the transforma-
tion of societal perceptions, it cannot alone address all challenges or
eliminate stigmatization. Nevertheless, it can serve as a valuable tool
for fostering peace and shaping a new narrative.

The community design solution, later known as the Vival
Colina’s toolkit Fig. 5, was identified as a means to address the limi-
tations and challenges specific to the ETCR-JPL context that could
potentially hinder the success of a tourism initiative. By providing a
structured framework and resources, the toolkit enhances the effec-
tiveness of the community’s tourism efforts, ensuring they align with
their sustainable development goals and economic prosperity.

ViyAl
COLINAS

Viva! Colinas: The process

Fig.5
(2021). Viva! Colinas Logo.
[Logo]. Own elaboration.

To introduce the concept of “Tourism for Reconciliation” in the ETCR-
JPL territory, five community workshops were conducted remotely
between September and October 2021. These workshops engaged
and trained community members, including representatives from the
Tourism Committee and relevant experts. Despite connectivity chal-
lenges, the workshops aimed to gather data, share knowledge, and
refine the tourism proposal development process. Activities included
individual interviews and group discussions, ultimately involving and
training the community in the tourism for reconciliation initiative.

Vival Colinas: The outcome
Throughout the five workshops, the community’s potential and

needs became evident. Establishing empathic connections with
community members was essential for successful community
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co-creation. The support of tourist organizations, academics, and
experts was crucial in engaging key community members and
facilitating workshop activities. Despite the challenges of virtual
interaction, this research project provided a unique opportunity for
the community to explore new topics and build personal connec-
tions. As a result, the community developed two pilot tourist routes in
January 2022, representing the first step towards co-created tourism
activities within the community. The community's commitment to
continuous improvement, peace, and reconciliation with the territory
and society was evident throughout the process, highlighting the
transformative power of co-creation and community engagement.

Viva! Colinas: The toolkit

Viva! Colinas is a series of five thematic workshop sessions that
engage the entire ETCR-JPL community in the tourism development
process. Facilitated by the Tourism Committee, community mem-
bers, and stakeholders, these workshops aim to gradually create a
tourist route and define the value proposition of the territory [Fig.6].
The workshops follow a step-by-step approach to establishing a
definitive tourist route.

TERRITORY

5

WAL SATTLITAL ¢ et i

WORKSHOP 53

First Workshop: Activities Fig. 6
(2021). Viva! Colinas

. . . . “ . activities for Second
In collaboration with tourism agencies, the “Identify whom the Workshop. [Imagel.

activity is aimed at” workshop helps the community identify tourist Own elaboration.
profiles, target audiences for services, recognize local attractions,
and gain a basic understanding of tourism concepts.
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Second Workshop: Territory and community

The “Identify your territory and community” workshop, in collabora-
tion with tourist guides and ETCR-JPL community representatives,
deepens the knowledge of the territory, including its location, pop-
ulation, internal organization, attractions, and services, promoting
knowledge sharing and alignment among participants for the final
tourist route.

Third Workshop: Storytelling

The “Build your story” workshop, developed in collaboration with
sociologists, involved individual and group exercises in developing
storytelling skills for community members to share their experiences
and ideas creatively and engagingly with the community and visitors.

Fourth Workshop: Community strengths

In collaboration with psychologists and anthropologists, the “Iden-
tify your strengths” workshop helps participants recognize their
strengths and propose specific roles connected to the tourist route,
aiming to instill a sense of vocation and responsibility among com-
munity members within the final tourism route.

Fifth Workshop: Roles definition

“Define your actions and roles” workshop, built upon the previous
workshop and established the final roles and responsibilities of the
actors involved. The goal was to collectively develop a pilot tourist
route based on the community’s active participation, knowledge, and
previous workshops process’.

Viva! Colinas workshops aim to decentralize tourism planning and
promote active community participation. Integration with the ETCR-
JPL community revealed the importance of skill development, com-
munity engagement, and employment opportunities. The workshops
highlight the value of every community member’s contribution,
fostering a spirit of co-creation in tourism for reconciliation.
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Debate: Tourism in conflicts zone

Tourism initiatives in post-conflict zones have emerged as a means
for communities to rebuild their economies and move forward, driven
by individuals with personal connections to the conflict. These initi-
atives prioritize the untapped tourism potential of the regions rather
than exploiting the morbidity associated with war tourism (Martin-
ez-Gayo, 2021). They aim for sustainable development, empow-
erment and offer employment opportunities while contributing to
infrastructure development and environmental awareness.

Positive impacts can be followed by analyzing case studies
worldwide, such as in Indonesia, El Salvador, and Mexico. Aceh
Explorer in Indonesia provided employment and contributed to tour-
ism growth, highlighting the potential of such initiatives. However,
challenges persist in the reintegration of ex-combatants (Young &
Goldman, 2015). The Ruta de la Paz project in El Salvador showcases
historical memory and employs former combatants but lacks further
government support for its expansion and maximization of economic
development and historic preservation (Bustabad Alonso & Ruiz de
Andrés, 2010). Similarly, Zapaturismo in Chiapas, Mexico, overcame
initial safety concerns and thrived, attracting visitors interested in
learning about the Zapatista combatants and benefiting the local
economy. Nevertheless, the risk of commercialization and overlook-
ing peasant communities’ struggles still emphasizes the need to
balance profit and social impact (Hemispheric Institute, 2010).

To ensure the long-term sustainability and meaningful
impact of post-conflict tourism initiatives, addressing these chal-
lenges and prioritizing safety and government respect is crucial.
The analysis of the previous case studies demonstrates that, despite
stigmatization, these initiatives have fostered dialogue, tolerance,
and even international tourism, gradually changing the perception
of ex-combatant groups. Accompaniment from governmental and
private entities is vital, providing training, economic assistance,
and spaces for community interaction. By leveraging the unique
knowledge of ex-combatants, tourism can serve as a viable post-de-
mobilization economic alternative, promoting reconciliation, com-
munication, and dialogue as bridges to peace. It can create a sense
of ownership and belong to the territory, empowering demobilized
groups to work toward societal reconciliation, community improve-
ment, and territorial cohesion.

Conclusions

Design strategies have untapped potential to enhance tourism and
differentiate destinations (Stickdorn & Zehrer, 2009). Integrating
service design principles with community-based tourism can unlock
economic and social growth in underdeveloped areas (Ramirez
Hernandez, 2019) by actively involving the community, leveraging
design tools, and establishing connections with external actors to
strengthen proposals (Stickdorn & Frischhut, 2012). Design is a
powerful tool in conflict contexts, enabling the development of sus-
tainable and socially responsible solutions (Manzini, 2016). Inclusive
approaches can address weaknesses and generate lasting solutions

Viva! Colinas. Service Design for Tourism and Reconciliation
235 in Communities of Former Colombian Guerrilla.

diid DSI No.1 — 2023
Doi: 10.30682/diiddsi23t2b



through design thinking and co-creation with affected populations,
empowering communities and fostering collaboration for transform-
ative change. The design process should prioritize actors and their
context, facilitating an understanding of accurate data and identify-
ing specific needs.

A prime example of the successful implementation of
design strategies is the ETCR Jaime Pardo Leal (ETCR-JPL), being
a unique testament to the transformative power of peacebuilding
and community engagement in a post-conflict setting, empowering
former combatants to rebuild their lives and contribute to society by
providing essential services, training programs, and support for pro-
ductive projects. The ETCR-JPL community has embraced tourism
as a catalyst for positive change by leveraging its unique territory,
sharing its experiences, and attracting visitors. Integrating design
strategies, particularly in community-based tourism, contributes
to economic and social growth opportunities, benefiting the local
community and the broader region (Ramirez Hernandez, 2019).
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Abstract

The paper offers a multi-focused reflection on the relation-
ship between the evolution of the archive and the issues of
access and knowledge acquisition. The authors recognize
the digital archive as a resource that, from accessibility to
information, through the empowerment of individuals, makes
people autonomous in their own construction of knowledge.
Briefly reconstructing the evolutionary events of the archive
- from a private repository of documents to a platform for
online content sharing - the research, through the presenta-
tion of some case studies, highlights the main factors that
have characterized the process of the progressive opening
of the archive towards inclusion: the opening process on
contents, collected and organized to reach extended audi-
ences by increasing social, political and cultural impact,

and the opening process on user experience on which the
design discipline works through interaction and experience
practices.
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The archival impulse

From its origins, split between the roles of institution of power and
custodian of memory, the archive boasts a thousand-year history
(Giannachi, 2016, ch. 1). Established for administrative and political
control, and non-research purposes, this ordered collection of doc-
uments is kept in a defined location to be reviewed and consulted
when required. It became of public access only after the French Rev-
olution, especially during the nineteenth century its spatio-temporal
uniqueness is questioned and to the archive is given a value outside
the current stage of verification of materials and beyond the place
designated for collection, highlighting its characteristics as an object
of historical and scientific investigation.

A further step toward the enhancement comes with the
Hague Convention of 1954 thanks to which they are recognized
and protected as an asset of cultural interest at the international
level, regardless of their origins and owners. Therefore, archives are
consolidated as global relational places for the construction and
reconstruction of historical events, starting from the analysis and the
interpretation of texts, images, correspondence, objects, artifacts,
photographs and much more, that is, a composite set of materials
that, since the 1930s, are defined as documents.

From being a container of documents preserving an identity
(national, local, individual) it is increasingly transformed into a tool to
be investigated in order to generate and circulate further knowledge
as well as a medium for realizing new visions and reconstructions of
the world (Baldacci, 2016), understandable only if it is studied from a
broad perspective across different fields (Manoff, 2004).

With such and many other theoretical and practical facets,
the archive in recent years, especially due to the development of dig-
ital technologies, has experienced a kind of globalization that made
both the boundaries of its structure and the roles and functions asso-
ciated with it more fluid (Clement, Hagenmaier & Knies, 2013), due
to the progressive overlap with those of library or museum accentu-
ating the aspects of content dissemination and production (Lupano,
2013; (Zuliani, 2014). For those involved in interpreting documents,
the development of digital technologies and the Internet has trans-
formed research methods and tools by involving the humanities and
promoting the specific field of study of digital history (Weller, 2013).

This epochal change has produced digitized and digital
archives and it has allowed many collections to be uploaded, shared
or enriched by other users of the internet (Schnapp, 2008). Each user
thus simultaneously assumes the role of producer, consumer, and
transmitter of one of the “fundamental devices for describing and
tracking everyday reality” (Giannachi, 2016, p. XVIl), and archives pro-
gressively become the interfaces through which to interact with the
world on a social, political, economic, and cultural level. At the same
time, thanks to the ongoing digitization of documents and the appli-
cation of machine learning processes, the forms that the archive has
taken - from atlas to album-diary, from wunderkammer to filing cabi-
net, from inventory to catalog - have been augmented and expanded
through the construction of multidimensional relationships between
texts and images in platforms, also enhancing the experiences within
physical spaces.
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The archive - digitized or digital — has thus become a potentially
open and accessible tool, a resource for structuring projects and, at
the same time, a dynamic support for collective memory.

Useful for sharing and constructing knowledge, it includes as
authoritative sources those coming “from the bottom” such as oral
testimonies, personal photographs and videos or private documents.

The new ways of producing contents and the diffusion of
digital technologies ensure to simplify the acquisition and sharing of
materials and to provide a greater accessibility to information by fos-
tering a culture oriented towards the common good (Hussain, 2018)
and social equity (Dombrowski et. al, 2016).

From these premises, the paper interprets the theme /nter-
sectional Design for an Accessible and Empowering World through
a reflection on the archive as a tool for deconstruction of the con-
ventional process of learning, questioning the linear path where
learners have access to information selected by those who,
in different ways, impart it.

Pursuing this goal, the authors have developed a multi-fo-
cused reflection on the relationship between the evolution of the
archive and the issues of access.

The authors recognized the archive as a resource capable
to testify the history and culture of a society through the records
preserved, a real tool that, from accessibility to information, through
the empowerment of individuals, makes people autonomous in their
own construction of knowledge.

Methodology

Having briefly reconstructed the evolutionary events of the archive -
from a private repository of documents to a platform for sharing online
content the research - the analysis of some case studies, identified
the main factors that have determined and characterized the process
of the progressive opening of the archive toward inclusion.

Case studies were identified through preliminary research of
keywords- digital archive, knowledge construction, learning accessi-
bility, openness and inclusion, empowerment of marginalized peo-
ple, archive's interface, digital tools for engagement and enhance-
ment of memory - on the principal’s online search engines — Google
and DuckDuckGo -, in scientific journals or thanks to referrals from
members of the academic community.

Within a collection of 40 case studies, 26 of them were con-
sidered inherent to the research, based on the following parameters:
partially or fully digital or digitized archives, inclusive topic, ease of
interface navigation, engagement of the community, UX-Ul innovation.

Based on the selected case studies, two prevalent actions
have been identified by the design perspective [Fig. 01]: the opening
process on contents, on which design can be considered a strategic
tool for reaching and involving extended audiences; and the opening
process on user experience on which the design discipline works
through interaction and experience practices. For each action, other
sub-categories - supported by the description of a paradigmatic
case study — emerged, and converged, finally, in a closing framework.
Each case study included within the text has been listed in a sum-
mary table together with its web page (Bosco et. al, 2023).
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The opening process on contents, identifies: the collection of
documents on previously little-covered topics involving ordinary
people and usually marginalized minorities; the direct involvement

of curious people and enthusiasts in participatory activities aimed

at the implementation and dissemination of the collection; and the
cataloging of common objects, produced to accompany people in
their daily lives, elevated for this reason to traces to be preserved and
enhanced.

The opening process on user experience is supported by
the digital transition and more specifically by the digitization of
documents that has made preserved collections at least partially
accessible online. In this regard, design stands as a tool capable of
enhancing content and the user’s visit experience. Elements of inter-
face exploration appropriately designed simplify the search phase,
articulate the reading of content and enable guided navigation of
complexity. The integration of elements for constructing experiences
such as likes, feedback, call to action makes user participation active
and direct.

ARCHIVE
AS ATOOL
FOR INCLUSION

Opening process
on contents

Opening process
on user experience

Design as a strategic Design as a strategic
tool for involving tool for engaging
new audience people
People usually  Participatory Common Elements Elements
marginalized or activities objects of interface for constructing
excluded exploration experiences
“Opening process” on contents Fig. 1

Archive as a tool for inclu-
sion, 2023. Credits: Bosco

The goal of inclusion finds in digital tools the possibility of extending 1 'dasparotio s.

the dissemination of the archive to a wider audience (Schnapp, 2008;
Granieri, 2011; Floridi, 2020). The action is aided and augmented by
the expansion of the type of content collected by the archives. This
“process of opening” (Gasparotto, 2019) triggers dynamics of inclu-
sion that are articulated in several actions and concern the imple-
mentation of the collections held, the target audience addressed, the
type of classified assets, the mode of collection, and the dissemina-
tion of the collections.

Document collections related to ordinary people and cul-
tures who are typically marginalized or excluded propose a new
focus on subjects and issues not previously covered. The Archivio
Diaristico Nazionale in Pieve Santo Stefano, for example, has col-
lected since 1984 more than 9,000 diaries, autobiographical mem-
oirs capable of bearing witness to the history of a country through
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the narration of testimonies, enriched since 2013 by the creation of
the Piccolo Museo del Diario: a multisensory and interactive path.

Works on reconstructing the memory of 9/11 through the
collection of documents from the grassroots — both from people
who experienced the event firsthand and through outside testimony
— The September 11 Digital Archive. The archive, through inter-
views, photos, video, audio, correspondence, newspaper articles,
and other types of documents intends to reconstruct the memory
of the event for present and future generations and is an example of
how a historical fact can be documented and preserved in the 21st
century. The extent of the documents preserved concerns both the
origin of the sources - testimonies are collected that come from all
over the world - and the variety of document types, digital formats
that are not always usable due to the obsolescence of the technol-
ogy in use. User engagement, in the specific case, occurs by placing
the history of the person at the center and by seeking the self-recog-
nition of the audience.

It works on the same goals the LGBTQ Community Center
National History Archive. Of particular interest for the variety of differ-
ent media, their time span - the earliest records are from 1878 — and
the number of items collected, this community-based archive col-
lects, preserves, and makes available to the public the documentation
of LGBTQ lives and organizations centered in and around New York.

By considering common sources and resources usually
excluded from traditional temporary exhibitions and museum her-
itage the ephemera archives collect and catalog common objects,
produced and designed to accompany people’s lives on a daily basis,
elevated in this case to traces to be preserved and enhanced, useful
for reconstructing political, economic, social and environmental
histories from multiple points of view. The American Left Ephemera
Collection, for example, collects documents from the 1890s to the
present. The materials were produced by the Socialist Party USA,
Communist Party USA, Students for a Democratic Society or their
affiliated organizations, as well as unaffiliated activists and radical
intellectuals. The Digital Archive of Latin American and Caribbean
Ephemera, powered by Princeton University Library, collects from
2015 “pamphlets, flyers, leaflets, brochures, posters, stickers, and
postcards originally created by a wide array of social activists,
non-governmental organizations, government agencies, political
parties, public policy think tanks, and other types of organizations in
order to publicize their views, positions, agendas, policies, events,
and activities.” (Princeton University Library). The bottom-up contri-
bution contemplated by the digital archive structure can therefore
include both the sharing of private documents suitable for the imple-
mentation of the collection, and the direct involvement of curious
people and enthusiasts in participatory activities aimed at the stor-
age experience and dissemination of the same.

Aimed at implementing the collection by proposing to its
users to collaborate actively Lettere di Casa Ricordi involves scholars
and enthusiasts in the transcription of handwritten letters which,
thanks to this operation, become documents that can be consulted
and easier to read. Furthermore, the archive, relying on a network of
volunteers, can enrich the consultable heritage while having limited
resources.
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“Opening process” on user experience

The processes of inclusion also concern its use and usability. Within
this field, the designer, together with a multidisciplinary team, can
make a significant contribution.

The issues faced by the historian — such as the study, pres-
ervation and historicization of “native” digital documents -, together
with the definition of web-based navigation platforms developed to
describe, connect and compare data - through Linked Open Data
(Listo, 2019), algorithms and artificial intelligence systems (Kaplan
& di Lenardo, 2020) -, involved the skills of the designer who, as a
hybrid figure among theoretical, practical, humanistic and techni-
cal-scientific knowledge, can contribute to make it accessible and
more usable.

Through the design of interfaces and experiences the team
can organize and visualize contents (Windhager et. al, 2018) in order
to facilitate the research, supports navigation paths defined by the
curator, and guides the narration maintaining a balance between syn-
optic vision and storytelling (Mauri & Ciuccarelli, 2014).

If the care and attention used in the design of navigation path
and the definition of orientation systems guide users within the com-
plexity of the collected content, the study of behavior patterns, user
research, human factors analysis, and the development of participa-
tory systems enable them to direct actions performed autonomously.

On the one hand, design can work on the inclusion of new
audiences defining the elements of interface exploration through
the design of easily navigable interfaces and informative narrative
systems - thanks to visual expedients, a clear structure of the infor-
mation architecture and tools that help to amplify the possibilities of
sharing -. Elements of interface exploration can be: interactive maps,
interactive timelines, galleries, thematic path, interactive data visuali-
zations, 3d visualization.

On the other hand, design can make the archive more inclu-
sive and engaging through the project of digital, physical or hybrid
experiences that can enhance the collection and encourage the
creation of networks and the bottom-up participation of users. Ele-
ments for constructing experiences can be: like, personal feedback,
private or public galleries, call to actions. The articulation of building
elements of interface and experience Tab. | are neither exclusive nor
unique, in fact, they are modifiable and implementable according to
the project and heritage characteristics.

ELEMENTS OF INTERFACE EXPLORATION ELEMENTS FOR El Tab. | £i £
CONSTRUCTING EXPERIENCES ements of interface
exploration and Elements
Interactive Maps Like for constructing expe-
riences, 2023. Credits:
Interactive Timelines Privet/Public Gallery Gasparotto, S., Bosco A.,
Bulegato F.
Galleries Call to Action Hiegato
Thematic Paths Persona Feedbacks
Interactive Data Visualization
3d Reconstruction
The Digital Archive as an Inclusive Tool diid DSI No.1 — 2023
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Elements of interface exploration

Among elements of interface exploration, those aimed at orienting
the user into the spatio-temporal dimension of the preserved herit-
age are the timeline and the map.

If the Baldessari archive proposes an overall view by organ-
izing all the projects labeled with its name, on several timelines in a
single horizontal scrolling stream, Fashion Exhibition Making works
on a timeline that scrolls vertically, displaying projects through galler-
ies of images, articles and products that give the user an immediate
idea of the documents included.

If the Renzo Piano Foundation’s archive georeferences the
firm’s projects on an interactive map in which a click on the pin corre-
sponds to the opening of a meaningful image that directs to a more
in-depth look at the project, in MilanoAttraverso - project focused on
the exploration of the territory of Milan, promoted by ASP - Azienda
di Servizi alla Persona and Golgi Redaelli - many local private and
public archives and institutions are displayed through different types
of icons that identify and georeference institutions and classified
document categories (Bollini, 2021).

Aimed at creating visual systems for orienting the user within
the heritage, the gallery is one of the most common tools used by
designers to implement digital archives. The Bauhaus Archiv’s pho-
tographs is, for example, clustered by curators into categories, and
immediately visualized by galleries.

A more articulate and immersive reading of the heritage is
the one of the Magistretti Archive, which combines the gallery and
the timeline with thematic paths capable of connecting heritage
elements in a cross-sectional way, introducing original curatorial
narratives. At a different scale but with the same aim, the multiple
thematic paths proposed by the extensive online image collection of
Google Arts & Culture are predominantly based on images and meta-
data attributed to them by the Cultural Heritage professionals.

With a different level of complexity, the tool of interactive
data visualization offers a systematized visualization of the data
collected within the digital archives using algorithms. For example, in
the Historical archives of Italian psychology (ASPI) the tool of interac-
tive data visualization put on evidence the individual's relationships
through reshaping the network view, and to access the respective
biographical record.

Introduces a third-dimension visualization, Venice Time
Machine, a project based on the digitization of personal and adminis-
trative documents, floor plans, works of art and photographs, which,
thanks to machine learning processes, contributes to the reconstruc-
tion of the map of Venice in relation to the specific period. The user
by navigating the timeline can watch the evolution of the building of
the city over time.

Another 3d visualization interface is Chronogram, the project
developed by EPFL+ ECAL Lab and the Digital Humanities Lab of
the EPFL in order to explore the documents of Vacheron Constantin
archive through a VR viewer.
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Elements for constructing experiences

The most popular practices of engagement, among the elements

for constructing experiences are the assignment of the /ike and the
selection of documents for structuring public or private galleries.
Europeana, from this point of view, is one of the most comprehensive
digital archives by including a specific section where the user, by log-
ging in, can put the like, build personal galleries, or even participate
in writing blog's articles.

The tool of personal feedback often found in platforms such
as blogs or social networks to promote public and critical partic-
ipation is also implemented in some archives, such as the British
newspaper archive, which integrates daily comments from Twitter’s
users within its homepage.

Another engagement experience is the call to action, which,
in the specific case of archives, is often useful for collecting personal
materials. Examples are: the Youth Club Archive, which offers the
possibility to submit photos, flyers, tickets or other memories about
subculture or counterculture mainly belonging to British people, and
Design in quarantine that “collects in an online and open source
platform, the multiple design responses to the pandemic through the
construction of an archive updated in real time.” Posters, infograph-
ics, custom-made or hacked furniture and other design projects were
collected through an open call.

Finally, Europeana proposes another practice for engaging
and nurturing its community: the organization of online events. An
example is The Digital Storytelling Festival 2022, organized in May
together with the heritage lab.

Conclusion

Systems based on inclusive archiving are important for preserving
individual views, practices, and contexts that generate them, doc-
umenting the histories as well as the social needs of those they
represent (Giannachi, 2016, p. XIX).

Design emerges as a doubly strategic tool in the process of
opening-up the archive toward an inclusive knowledge construc-
tion increasingly aimed at life-long learning. Through storytelling
practices design can enhance and bring out the classified heritage.
Working on identifying cross-cutting pathways among the collected
items it can renew the collection’s narrative over time. By promoting
call-to-action and participatory activities it attracts and engages
new and broader audiences. Using appropriate languages and
visual media facilitates an immersive experience. By making content
clearer, readable, and usable, it ensures a learning experience that is
at once accessible, in-depth, and entertaining Fig. 2.
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Design as a strategic
tool for engaging people
in the archivial experience

7NN

Archive Inclusion Accessibility

e e’

Opening process
on contents

Opening process
on user experience

Knowledge
construction

Memory

Design as a strategic
tool for involving
new audience

Content collection and digital nature of the archive are prerequisites,
but not sufficient to define its inclusiveness. In this regard it should
be premised that a source is never “objective” but is the result of
voluntary or involuntary processing by the epoch and society that
produced it. Furthermore, it is conditioned by the knowledge, skills
and values as well as the cultural and technical tools of the context
that designs and implements it. It follows that the archive can never
be completely inclusive since it cannot represent those who do not
have the ability to use tools for the fruition and sharing of content.

Further critical to inclusion is the non-linear distribution
over time of the materials stored in many digital archives. In fact, a
large part is made up of digitized items that refer to documents from
the last few decades, and only a tiny amount relates to records from
more than thirty years ago (Time Machine).

Regardless of the completeness and historical consistency
of the preserved elements, for which the designer’s contribution may
be only marginal, the inclusion-oriented design activity must devote
itself to carefully representing the complexity of the archive while
providing insight, original points of view, and stimulating active user
through design proposals that can empower individuals by making
them autonomous in their own knowledge construction, toward
sharing a common good with an ever-extending community both
academic and public.
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Introduction

Stretching into the Mediterranean Sea, as a bridge between Europe
and Africa, Italy has always been a land of migration, due to its
peculiar geographical position, resulting one of the major countries
for individual registration of new asylum seekers in Europe and in the
world (UNHCR, 2022).

Then, as part of an increasingly multicultural society with
a wide variety of lifestyles and cultural backgrounds - where the
intertwining of lives and stories shape the territory and its material
culture — issues concerning integration and relationships between
ethnic groups and different communities are the subject of much
attention in social and scientific debate. Especially in a society with
a high level of immigration as in Italy’, cultural diversity leads to new
perspectives and new directions in different cultural fields, such as
education, political and research agendas, museums (Nemo, 2015),
art and design discipline.

As a result, a proactive way of thinking is required to create
communication channels able to give value to people’s experiences
in relation to the territories they inhabit and their personal cultural
identity. Identities that reflect a multitude of collective experiences,
memories, and references that evolve constantly (UNESCO, 2009).

From a designing point of view, the rapidity and inexorability
of these social changes impose an adaptation of educational and
design practices, in order to effectively adapt accessibility policies
aimed at the inclusion (social, cultural and economic) of people with
a migrant background within territorial contexts often characterised
by cognitive, affective and relational dynamics extremely dissimilar
to personal cultural identities. In this context, the discipline of design
can find diverse fields of experimentation and challenge, aiming
to contribute through an aware and culturally evolved action able
to narrate diversities, preserve identities and transfer knowledge
through the objects that surround us “as a means to establish mean-
ingful and emotional interactions” (De Mendeiros, 2014, p. 16).

Indeed, intercultural factors become important issues for the
design field in the global and local economy (Lin et al., 2007), espe-
cially in the development of new products and services and in the
definition of widespread graphic interfaces.

The skills of design can be made available as a tool to sys-
tematise this multiplicity, promoting an innovation respectful of diver-
sity, comparison, and interaction between people and cultures Fig. 12.

Regarding the many levels of action at which design oper-
ates, it is possible to consider a wide variety of design contexts,
including products, services, and strategies - not always strictly
separated - for which design assumes the role of a multidimensional
operational tool (Dal Palu et al., 2018).

Many of the products we use in our daily lives allow us to
perform functions and satisfy needs in a various way related to
different places and cultures, but performing similar experiences.
Artefacts made from a local or global availability of materials and
manufacturing techniques that have specific variations in different
contexts, handed down over time and generations. Products, mate-
rials, and techniques, starting therefore from a common matrix, find
specific declinations and create different traditions and customs.
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1
According to the Atlas of
migration, a report edited
by the European Union
offices, Italy in the last
decades experienced
strong immigration flows,
resulting in approximately
5 million foreigners living
in the country (Tarchi et
al., 2021).

2
Fig. 01 provides a graphic
summary of several poten-
tial design initiatives for
cultural accessibility that
involve various interven-
tion scales. Although it
is by no means a com-
plete list, it illustrates
the variety of tasks that
a designer might inves-
tigate and include in its
approach.
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The meanings that products assume need to be read in the process
of dialogue between culture, design, and users (Moalosi & Popovic,
2006). This might enable designers to develop products that fit the
cultural context of their users and translate and simplify the multiplic-

ity of narratives and stories present in specific multicultural scenarios.

And in this perspective, it can be observed how a kind of
new designer figure is emerging: an intercultural-mediator designer,
able, by collaborating with figures from the social sciences, to nav-
igate cultural complexities and create spaces of design interaction
between one's own culture and foreign cultures, working on their
mutual influence in the form of acquisition, fusion and overlapping?®
(Nemo, 2016).

In an interesting analysis developed by Jan Carel Diehl in 2006, the
influence of culture on product design comes to the fore in many
aspects, which can be categorised into two main groups: practi-
cal and theoretical Fig. 2. In his study, he distinguishes seven areas
regarding cultural diversity that can influence the development pro-
cess of product design. The practical group is made up of elements
related to the design process (methodology, procedures), design
education (transfer of design knowledge among other cultures),
strategic (business strategy and product marketing in other cultures),
and designers (cultural influences on the designer himself). It is
substantially based on the physical interaction between products
and contexts (De Mendeiros, 2014). The theoretical group is made
up of the elements of aesthetics (preference for design in different
cultures), semantics (interpretation of design and function) and
human-product interaction (the actual use of products in different
cultures).

Methodology

Starting from the theoretical framework outlined by Diehl,
the reflections explored in this contribution, which is part of an ongo-
ing Ph.D. research project, concern practical product design appli-
cations, that explore the relationship between multicultural society
and cultural accessibility, especially using an intercultural approach
- a social transformative perspective that investigates the points of
interaction between different cultures and tries to create new narra-
tives around them. Moreover, we intend to propose a methodological
strategy to be implemented within a design process that focuses on
an intercultural approach?.

The development of this approach consists, given a design
topic, in extracting distinctive intercultural markers® from specific
cultural contexts and then translating these characteristics into highly
representative products or services (Lin et al., 2007). Starting from
these reflections, we try to define a possible methodological process
Fig. 3 that allows designers to develop effective intercultural projects.

Indeed, the designer within these processes assumes the
role (direct or indirect) of a “pro-active mediator” of knowledge and
experience: a facilitator capable, by collaborating with other discipli-
nary figures involved, of navigating cultural complexities and creating
“safe spaces” (Bustamante Duarte et al., 2021) of interaction - partici-
patory and iterative - during the entire design development cycle.
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3
Boundaries between
cultures are continuously
being relativised and
redrawn. According to
the concept of intercul-
turality, intercultural
dialogue between two or
more cultures in soci-
ety is characterised by
mutual understanding and
respect, which results in
mutual influence (Nemo,
2016).

4
In this contribution we try
to stress the difference
between cross-cultural
and intercultural design.
The term cross-cultural
refers to “the commu-
nication process that is
comparative in nature”
(Ting-Toomey, 1999). This
approach, more investi-
gated also from a meth-
odological point of view,
underlines the differences
between cultures adapt-
ing the design choices to
these diverse features.
The term intercultural,
instead, refers to the
interactive “communi-
cation process between
members of different
cultural communities”
(Ting-Toomey, 1999).

It focuses more on the
reciprocal exchange of
ideas and cultural norms.
It is a more active and
social transformative per-
spective that investigates
the points of interaction
between different cultures
and creates a new design
narrative around them.

5
The intercultural markers
are elements that are
most prevalent within a
particular cultural group
and are considered
surprising and remark-
able by another cultural
group (Bruns et al., 2012).
Such as aspects related
to appearance, modes of
interaction, associated
values and meanings,
rituality, material culture,
gestures, functional and
behavioural factors, etc.
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And in the activation of these processes capable of generating
projects that are aware of and truly based on intercultural dialogue -
understood as a reciprocal exchange of skills and expectations - the
technical actions of involvement and inclusive approach typical of
Participatory Design (Binder et al., 2012), as well as the adoption of
certain qualitative methods derived from social research, come to
the aid of these processes®.

The current considerations, developed by combining a review of
existing literature related to intercultural design, are prevalently
applied to the graphic communication sector (for instance, Lipton,
2002; McMullen, 2016; Radtke, 2021). This essay intends to extend
these reflections to the field of product design, thus creating a more
inclusive approach that seeks to embrace different scales of design
intervention.

Context exploration. First of all, a careful analysis of the contexts and
the stories related to the identified topic needs to be implemented,
also mapping and analysing international case studies, where nec-
essary, alongside the territorial analysis. The creation of this basic
framework is essential to understand the subjective interpretations
and the social role of the possible cultural behaviours referred to
some specific elements present in the environment and to ade-
quately know some key principles shared by the cultures that cohabit
a specific area in order not to fall into conceptual blunders. Regard-
ing the overall scenario, it would be important to be able to create a
cross-disciplinary research approach (Muratowsky, 2016), involving
other skills alongside that of design, such as sociologists and anthro-
pologists, in order to be able to define a coherent and complete
requirement system.

Common denominators. The second step consists in the identifica-
tion of a common denominator system, which is represented both
by the cultural markers (tangible, intangible or behavioural) shared
by two or more cultures analysed - the aforementioned intercultural
markers — but also by all those which, although similar in certain
respects, take on nuances of meaning depending on the culture of
reference (elements that we could place within an “area of proxim-
ity"). Based on these cultural features, in the construction of this
scenario should be considered the overall environment such as
economic and social issues, as well as the technologies available.

The different meanings that the identified cultural markers
assume in the context of different cultures and the related social
implications were further investigated. In this analysis, the designer
needs to pay close attention to social and cultural variables that can
radically influence the outcomes of the project, such as differences
in behaviour, outlook, and values between people from different
societies or cultural groups’.

So, based on the defined scenario and the relevant element
extracted from the intersection and the connections between differ-
ent cultural features, this step focuses also on a user-based analysis
to explore the interaction between culture and technology, dialogue
between users and designers, and understanding the user’s needs
related to the cultural environment.
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]
Such as, for instance,
participant observation,
discursive interviewing,
and focus groups (Dovigo,
2005).

7
G. Hofstede (1984)
proposed four dimensions
on which the differences
among national cultures
can be understood:
Individualism, Power
Distance, Uncertainty
Avoidance and Masculin-
ity. Furthermore, E. Meyer
(2014), analysing how
culture influences interna-
tional business collabora-
tions, has identified eight
independent dimensions
through which cultural dif-
ferences can be concep-
tualized: Communicating,
Evaluating, Persuading,
Leading, Deciding,
Trusting, Disagreeing and
Scheduling.



Concept generation. This stage consists of the development of
different conceptual responses through the definition of possible
solutions and approaches through theoretical research, interviews,
on-site inspections (where needed), feedback, discussions, par-
ticipatory design actions. These concepts arise from the various
combinations of the different intercultural markers, as defined in the
previous steps.

Project development. Once the most representative concept has
been defined, the project development starts, so from the prelimi-
nary design to the execution phase. In this methodological step, the
quality check of the project (validation process) is also initiated by
comparing the performances offered with the requirement system.

This re-evaluation operation allows finally to define the more
appropriated concept - or a combination of some of them —and to
start the development phase of the design process. This requires
an understanding of how other cultures interpret images, layouts,
colours, symbols, forms, textures, patterns, and other symbolic ele-
ments (McMullen, 2016).

Discussion about Intercultural Experiments
in product design

The material and immaterial culture of a specific community, how-
ever, although rooted, is not a static entity, whose symbolic systems
are limited to crystallizing into timeless objects.

A world in motion, made up of human migrations and shift-
ing, also brings with its repercussions on value systems, on daily
dynamics, and also on the world of design.

Humans carry with them their intangible assets, their world-
views and, in some cases, even some objects of daily or symbolic
use. Italy, and more in general the Mediterranean basin, has always
played a crucial role in this scenario, as a middle sea and a place of
exchange and confrontation (Tosi et al., 2015).

In this section, we will discuss some case studies of intercul-
tural projects to reflect on the strategies and approaches applied by
designers, who internalize values and meanings of cultural contexts
and try to redesign traditional objects from their point of view.

We decided to adopt a qualitative research framework, collecting
data from various documentary sources (research articles, project
reports, official designer websites, etc). It has been limited to a spe-
cific sector that seems to be almost “naturally” suited to intercultural
experiments: the food topic.

The design about and for food should be expected to play a
prominent role also in cultural and intercultural processes: food and
eating are symbolical parts of a social system, they address rituals
and belief systems (Bruns et al., 2021). They represent a valuable
opportunity for the exchange of memories, knowledge, and stories,
as well as for the development of intercultural skills. Through the
analysis of cultural habits and consumption practices, it is possible
to understand a series of meanings associated with the production
of identities, the establishment, and maintenance of social relation-
ships, as the cultural changes in society.
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MTic-design is a knowl-
edge exchange program
between The Netherlands
and Colombia seeks
to develop innovative
products together and to
share and create design
knowledge for both pro-
fessional and educational
purposes. Reference:
MTic official website,
http://mtic-design.nl/
project/ (consulted data:
august 2022).
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A series of case studies of narrative artifacts capable of bringing
different cultures together and making them recognizable to different
users were analysed with the lens proposed in the methodologi-
cal overview, in order to reflect if this approach can be considered
effective and scalable to different areas of intervention. They were
collected and analysed and categorized according to four macro-cat-
egories corresponding to different scales of intervention (material
hybridisation, production processes, gestures and rituals combina-
tion, merging of preparation methods) Fig. 4.

Some of these analysed case studies will be discussed
below to evaluate their effectiveness and the type of design opera-
tion implemented Fig. 5.

The first project is Mest, a Turkish coffee service that sees an explicit
conceptual material hybridisation between ceramic and copper,
belonging to two different material cultures of coffee preparation -
one more Middle Eastern/North African and one more European.

The ibrik, the chiselling of the cups (zarf), and all the acces-
sories associated with the service and the typical preparation of
Turkish coffee are usually produced in copper and brass, materials
that are widely used due to the great experience of Anatolian arti-
sans in the handcrafted production of tableware.

On the contrary, it is quite unusual in European countries to
see these materials used in coffee preparation, where instead ceram-
ics are widely used: a clear example is the coffee cup (demitasse),
produced in this material almost throughout Europe.

Also from a value perspective, the project focuses on the
common rituals associated with coffee consumption in Middle East-
ern/North African and European countries, traditionally connected
with meanings of sharing and hospitality (Ogut, 2009). Moreover,
the material culture associated with coffee and the variety of experi-
ences created around it establish strong and lasting bonds between
users, both on a rational and emotional level (Chapman, 2005), gen-
erating a sense of belonging and continuity between the individual
and the group, as well as between present and past (Ozge, 2012).

Another project is Me - dinner set, a versatile set of mobile kitchen
equipment for food preparation and transportation during picnics,
resulting from a collaborative exchange programme between inter-
national designers, the MTic-design®.

The concept is based on the identification of a common lei-
sure activity (the picnic) between the Dutch and Colombian cultures.

Indeed in Colombia, the picnic is associated with a tradi-
tion, particularly prevalent in rural areas, called the “Pot Gathering”
(“Paseo del holla"). This popular ritual encourages Colombian fam-
ilies to gather by the local river and share the traditional Colombian
dish: sancocho, which is usually prepared on-site, as are many of the
dishes consumed during this event.

Differently in the Netherlands, picnics, which are very popu-
lar as soon as summer arrives, are mainly practised inside city parks
- often in conjunction with certain festivals: cooking with an open
flame is not always allowed in these public places, except in special
barbecue areas. The Me project brings together these different rit-
uals and ways of preparing picnics — the Colombian way of bringing

254 Irene Caputo, Marco Bozzola, Claudia De Giorgi



Materials Manufacturing processes

Cestures
§/'
Grand
commis
de cuisine

Methods of preparation
Fig. 4

GRAND
COMMIS
DE CUISINE

Fig.5 Fig. 4
Collection and categori-
zation of the various case
studies analysed. Credits:
authors.

Fig.5
Selected case studies:
Mest (Elsi Alovi, 2005),
ME-dinner set (Emma van
Eijkeren, Moak Studio,
2017), Grand Commis de
Cuisine (Daniela Ciampoli,
Marco Marseglia, 2018).
Credits: authors.

diid DSI No.1 — 2023
255 Intercultural Design Approach. Narrative Design for a Multicultural Society Doi: 10.30682/diiddsi23t2d



food to cook and the Dutch way of bringing everything ready-made
- and creates a set in which it is possible both to have a small grill in
a small, controlled space, and to bring along food that has already
been prepared beforehand.

Another case study is Grand Commis de Cuisine, a couscous-pot
born as part of an Italy-Morocco cooperation project, aimed at
enhancing the craftsmanship of the two countries (Ciampoli &
Marseglia, 2018). Couscous is a particular dish, widely consumed in
both cultures and with strong material and symbolic value of aggre-
gation, sharing and a sense of community.

From the analysis of the traditional way of preparing Moroc-
can couscous, by steaming and not by direct absorption of water, a
design phase began aimed at the formal and functional identifica-
tion of an object suitable both for this preparation and for the most
common ways of serving at the table. The couscous pot designed is
composed of three elements: a basic pot in which to cook meat or
fish and vegetables, a bowl in which to steam the couscous, perfo-
rated at the bottom to allow the steam to rise and flavour it, and a lid
functioning as a serving dish.

The strength of this project, however, lies in the designers’
attempt to create a blend of production processes and materials
from the two countries. The production phase was entrusted to an
Italian ceramics craftsman, Alfredo Quaranta, who, guided by Italian
and Moroccan designers, experimented with a hybridisation of deco-
rative and formal devices from the two cultures.

Conclusions

In conclusion, the extensive literature linked to culture-driven design
and the examples reported here show how the realm of food repre-
sents one of those particularly effective areas for the construction of
an intercultural narrative.

In general, however, following the analysis of the case
studies, it emerges that product design experimentations within this
theme are still in their nascent stage and that there is certainly still a
long way to go to achieve design maturity.

The examples proposed present obvious limits in terms of
the depth of the design action. The experiments are presented as
more cross-cultural than intercultural: hybridisation occurs mainly
through the “juxtaposition” of elements (material or process) from
territories with different cultural backgrounds rather than proposing
true and coherent design reworkings. They appear more as specu-
lative design operations: with their intrinsic value in terms of critical
analysis and initiation of research reflections, but which at the same
time do not necessarily respond to real territorial and social needs.

This paper aims to provide a first methodological approach
to be applied in the field of intercultural design, paving the way for
reflections on the possible design actions on this peculiar topic:
experimenting, for example, new ways of preparing food, new ritual,
new participatory actions of culinary hybridisation, new strategies of
cultural dissemination, new utensils, etc.
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It is intended that the methodology proposed in this paper — which is
under development with a view to being verified, tested and refined -
also has an educational potential in the perspective of defining a new
figure of intercultural-mediator designer.

Certainly, the practice of learning, improving, and applying
this methodology also needs to evolve and develop in response to
the changing of cultural and global trends. (Lee & Bain, 2016)
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Abstract

In the semiotic theory, the city is considered as a text, a
weaving made of practices, ideas, discourses. This leads to
questions about the dialectic between identity and alterity,
which is often left aside by the design theories, that mainly
focus on identity. What we call ‘identity of a place’ is its
ability to synthetize the diversities that populate it. This paper
presents some reflections based on the following scientific
hypothesis: the in-depth study of orientation systems can
also lead to the definition of the character of an urban space.
Orientation systems should be thought not only to help
people finding their destination, but also to build the user’s
mental image of that place, making it recognizable and iden-
tifiable. The first objective of the research is to question both
the environmental complexity and the cultural multiplicity of
a place. To reach this objective, the adopted methodology
has been the observation and analysis of an urban area in
Rome, Ostiense.
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Introduction

For the purpose of this research, we decided to take into account
wayfinding systems as a possible tool to communicate the plurality of
a place.

Globalization and migration flows are increasingly putting the
identity of our cities to the test. It is an identity that, however defended
and cared for, constantly enters into relation with various forms of
alterity: those of people coming from other countries, those of the
homeless, those of the younger generations who enter into dialectical
conflict with the older ones, those of tourists and temporary visitors,
and others. These alterities do not always or necessarily remain in a
state of strangeness in the new places where they find themselves.
Often, they integrate, albeit with difficulty, other times they experience
conflicts, especially out of xenophobia, but triggering processes of
social reorganization. Cultures of origin bring new values and new per-
spectives, which, even when they are not well received, pose ques-
tions and generate curiosity.

This means that design - in particular communication and
service design — must increasingly think of itself as design in alterity: a
practice of design and the production of ideas acting within an increas-
ingly complex cultural plurality. Which not only cannot be ignored but
can become the very purpose of design (cf. Zingale, 2022).

Explicit orientation systems are indeed called upon to con-
sider the variety of supra-linguistic and supra-cultural languages and
communication customs. But there may also be environmental com-
munication elements that influence orientation, such as the colouring
of buildings, paving, shop signs, and buildings that take on the func-
tion of landmarks. One must then consider the various sign traces
that the inhabitants of a city leave behind, such as graffiti, improvised
signage, commemorative plaques, and temporary or permanent
affixes (Marrone & Pezzini, 2006; Marrone, 2009). This implicit wayfin-
ding also fully affects the tensions between the identity of places and
the otherness of the subjects who inhabit or visit them.

Wayfinding and Placefinding

This goes beyond the definition of wayfinding system as a set of
signs helpful to reach a destination and mainly related to a graphical
dimension, to move towards a more comprehensive understanding of
the terms as a spatial problem solving activity, embracing a series of
different disciplines, from psychology to architecture, from semiotic to
design (Arthur & Passini, 1992; Passini, 1996; Golledge, 1999; Berger,
2005; Mollerup, 2005). To orientate oneself does not mean only to find
the way, but also to feel a sense of belonging to the place, to feel it
as familiar and not as a stranger. Orientation systems, in other words,
should be thought not only to help people finding the right way to their
destination but also to help them in understanding in which way the
surrounding environment is built, being part of the imageability of a
place (Lynch, 1960), and in our case of an urban public place.

In other words, orientation concerns not only the physical and
spatial dimension, but also the ability to read and interpret the urban
environment and the artefacts that, explicitly or implicitly, play a com-
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municative role. 7o orientate, in this sense, means moving from the
unfamiliar to the familiar, from doubt to certainty, from the opaque to
the sharp. In other words, and adopting a slogan from Ugo La Pietra
(2019), to orient oneself means to feel at home everywhere. It is thus
a question of placing the user in a situation of cognitive and psycho-
logical well-being, which can be achieved if perceptive well-being
(which concerns sensory enjoyment) and semiotic well-being (which
concerns interpretation and comprehension) are offered first.

Wayfinding systems are also helpful in building the user’s
mental image of a place, making those places recognizable and
identifiable, in a process that we can define as placefinding more
than wayfinding. It is in fact a place, that is, the physical and archi-
tectural space that has somehow become inhabitable, that we seek;
a place that enables the harmony between ego-centered space (my
space, the immediate object of my interpretation) and social space
(our space, the space as we all tend to interpret it). Therefore, consid-
ering the process of re-appropriation of urban public places by the
citizens (Manzini, 2021), and by any other kind of users, the involve-
ment of wayfinding systems as information systems about the place,
as placefinding, can have a role in expressing the cultural multiplicity
of an urban space and in making it more livable. To go deeper in this
direction, we decided to start by focusing on a specific urban place
in which to operate. The first step of this path is to understand the
chosen place in all its diversities to then try to find a way to highlight
the existing plurality trough wayfinding systems.i

Methodology

In this paper we mainly focus on the analysis of an urban place,
approaching it from the semiotic perspective of the textuality and
considering it as an interweaving of practices, ideas, discourses
(Volli, 2008). In order to analyze the chosen urban area we decided
to use a qualitative approach (Creswell, 2013) and in particular an
ethnosemiotic methodology, which links the ethnographic meth-
ods of observation with the semiotics tools, capable of playing an
important function in understanding the observed phenomenon and
building its structure (Accardo, Liborio, Marsciani, 2015; Donatiello
& Mazzarino, 2017; Lancioni & Marsciani, 2007) with the aim of
gaining awareness about the relationships between the actors and
the objects involved, in their own context with an eye at the possible
design implications (Galofaro, 2020).

The phases of the research
For the purpose of this research, the work has been divided mainly in
two phases: the work off site and the work on the field.
Off-site analysis

The off-site work starts with the identification of the place to be
studied to then proceed with a desk-research analysis helpful to
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better understand the area from outside, both from a structural and a
cultural perspective. To start understanding the cultural background
of the area some of the aspects to be studied from outside are: the
history of the place, in terms of urbanizations and development of

its population; the narratives that each site produces over time; the
perception from the media (Gamba & Cattacin, 2021). To study its
physical structure, we decide to rely on Lynch'’s five elements of

the city (Lynch, 1960). Paths, nodes, edges, areas and landmarks

can give us a first structural overview. Their identification starts by
analyzing the plan view, to then verify them through our point of view,
as observers walking around that city, and trough the point of view of
the people living that space (Stevens, 2006). This leads us to the next
step: the work on the field.

Work on the field

Once some understandings of the place are gained through the
off-site analysis, the work on the field can start. It can be divided
mainly in two steps, comprising of different actions. The first step

is a systematic site inspection (Lynch, 1960), in which the obser-
vation is the core part. To observe is the way to better understand
not only the physical structure of the place but also the interaction
of the people with it, from a phenomenological perspective. The
aim of this step is to describe the meaning for individuals of their
lived experiences with the surrounding environment (Creswell,
2013). To do so, the second step of this phase is also necessary:

the involvement of the people. Since wayfinding is something with
which everyone deals in their life (Zingale, 2012), the people involved
should be a wider expression of the population that they represent:
people living in that place since a long time, people who just moved
there, people who go there just to work. This is the participative part
of the process in which people are not seen as users with defined
problems to be solved but more as active participants in the design
process able to bring competences and knowledges to the process
(Manzini & Staszowski, 2013) and to give voice to the complexity
and cultural multiplicity of the area (Pezzini, 2008; Tani, 2008). All
the activities carried on in the different steps will be used to build a
consistent understanding of the place from the knowledges gained
both through the site inspections and through the interactions with
the people. The result would be a detailed description, both textual
and visual, useful to interpret the results obtained in the previous
phases (Gray, 2004) and to address the overarching objectives of the
research.

First understandings: Ostiense area in Rome

To the purpose of this research, two different areas will be stud-
ied, to have a broader and more accurate result, but, in this paper,
we will deepen just one of them. We first defined that the area of
interest had to be: part of a metropolitan area, but not necessarily
identified as a neighborhood; subject to cultural, architectural or
economical changes trough the last years; populated by different
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groups of people, in terms of age, sex and cultural background. We
first identified the two metropolitan areas of Rome and Milan, being
the two main cities in Italy, to then narrow down to a smaller area
for each city. It is difficult to define the boundaries within which
to operate, but for purposes of the research it was necessary to
circumscribe the area of action according to the way of living and
perceiving the place (Donatiello, 2017). Through a framework of
characteristic, the area around the first kilometers of Via Ostiense in
Rome has been chosen Fig. 1.
Fig. 1

Rome Ostiense The localization of the
chosen area, Ostiense, on
the map of Rome, its aerial
view from Google map
and its schematization.

Credits: Daniela D’Avanzo
and Google Maps.

Satellite Map

Off-site analysis: the history of the place

Via Ostiense, one of the most important streets in Rome, con-
nects the city to the seaside of Ostia, from which it takes its name.
According to the Rome Municipality, the chosen area is part of the
VIl Municipality, administratively speaking, of the urban area 11A,
urbanistically speaking and of the Ostiense district, toponymically
speaking. The chosen area, shaped like an upside-down triangle,
is well defined by structural edges that on the western side overlap
with the river Tiber and on the other two sides overlap with the rail-
way trails. For this reason, it also has some very strong access points,
like bridges and underpasses.

Starting from an historical analysis the first thing that arise
is its strong industrial vocation due to the establishment, in the first
part of the last century, of several different industries and related
activities such as: the river harbor, the general market, the electricity
powerplant and the gas implant Fig. 2. All of them are still present
on the territory but they are living a process of change of use. For
instance, the old powerplant is now part of the Capitoline Museums
known as Centrale Montemartini, a former military depot is now a
housing squat with a strong street art intervention on it Fig. 3, old
industrial buildings are now hosting a university. This process of
ri-semantification of the places is one of the reasons that makes this
area interesting for the purpose of this research, pointing out the
stratification of different meanings for the same place trough time.
These first understandings have been helpful to identify the main
structural elements of the area on the map, such as paths, nodes
and landmarks (Lynch, 1960) — the other two elements being already
defined are not taken into consideration in this phase - to be then
verified on-site.
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Fig. 2
The gas implant
(Gazometro) is one of the
main landmarks of the
Ostiense area. Credits:
Daniela D'Avanzo.

Fig. 3
The street art interven-
tion of the artist Bluon a
housing squat in a former
military depot, this build-
ing is another important
landmark of the Ostiense
area. Credits: Daniela
D’Avanzo.

On-site analysis: site inspections and observation

The information collected off site was then used to explore the area
on site, going in those places to observe, take notes and pictures.
The first site inspections were left free and random, in order to have
a broader overview on the area. This initial freedom of action left
space to the rising of some questions mainly related to the proper
way to conduct the observation and to the definition of the object of
the observation itself. Through these questions the need of a sys-
tematization of the inspections became more evident. So, the first
off-site understandings were helpful to start narrowing down the
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objects of the observation and to identify some thematical paths to
be followed on site, such as: the construction materials used, point-
ing out both the historical industrial vocation and the contemporary
modernity of the area Fig. 4; the street art, strongly present in the area
with both spontaneous and planned interventions; the green areas,
on the contrary very marginally present in the area; the wayfinding
attempts Fig. 5, mostly left to institutional and bureaucratic practice,
often self-referential and far away from the anthropological and
semiotic complexity. All these thematical paths have been followed
through new site inspections mainly conducted on foot, in different
hours of the day and in different days of the week, with the aim of
searching for traces on site and to record them by taking photos and
notes. Through these more systematical site inspections some other
questions arose, mainly related to the way in which all these ele-
ments were related to and perceived by the inhabitants and users of
the area. For this reason, going around in the area, another unavoid-
able focus of observation were the people and their interaction with
the space Fig. 6. In this case as well, the first contacts were random
and spontaneous: observation from far away, pictures taken from
distance and finally occasional small talks. As for the previous object
of observation, a need for the systematization of the interactions
with the people started to be more evident. This led to the definition
of a set of questions to start collecting direct testimonies. The first
interviews were aimed at understanding the way of living the area,
whether as a frequent or occasional user, to then deepen the percep-
tion of the area itself through simple questions left open to initiate a
wider conversation. The first interviews were conducted by choosing
people who had been randomly met during the surveys and with
whom casual contact had been made for different reasons related

to the observed object. The answers pointed out very different ways
of experiencing the area, from the old man who would like to have
more services for elderly people, to the young workers who enjoy the
way in which the neighborhood has evolved in the last years. All the
testimonies were collected to start creating a picture of the situation,
that because of the complexity it represents, has shown the need of
further deepening with new interviews and inspections.
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Fig. 4
The contrast among the
materials used for the
constructions alongside
the graffiti painted high-
light both the industrial
and contemporary mood
of the area. Credits: Dan-
iela D’Avanzo.

Fig. 5
Wayfinding attempts: one
of the identification signs,
part of the wayfinding sys-
tem for the Outdoor Urban
Art Festival 2011. Credits:
Daniela D'Avanzo.

Fig. 6
Two different places of
aggregation for young and
old people - the university
and one of the historical
bars of the area - where it
is easy to create connec-
tions with different kind of
users of the area. Credits:
Daniela D'Avanzo.
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Further actions

This phase of the analysis became an iterative process: the first site
inspections were useful to develop hypotheses about the place later
verified or disproved by the people. In this perspective the further
site inspections as well as the planned further interviews, will be
helpful in order to have confirmation or to rephrase the first hypoth-
eses and to set further actions in a process that will converge in a
detailed descriptive analysis.

Conclusions

These first understandings started to create a picture of the area that
step by step became more complex. The plurality of the place started
to emerge, both from a structural perspective and from a cultural
perspective, allowing new understandings of the place to emerge.
The interpretation of the behaviors, of the actions and of the ways of
being of the people, will lead to cultural and symbolic comprehen-
sion of their value both for the people and for the community (Lan-
cioni & Marsciani, 2007).

These first understandings will lead to a better compre-
hension of the plurality of the place through the deepening of the
relationships between the people and the place itself, highlighting
not just one common meaning of the place but several meanings
according to the living experience of the people. Further actions
will be then planned to position this diversity as a richness for the
place itself and to understand in which way wayfinding systems, as
placefinding systems and as a tool of design for alterity, can have a
role in this process.
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Abstract

The main goal of the project is to create an interactive exhibi-
tion, innovative and technological in its approach, that aims
to create awareness and promote the knowledge of the Sus-
tainable Development Goals of the Agenda ONU 2030 - in
particular, on the value of social and environmental sustaina-
bility. 178 Countries adopted a common agenda to preserve
our planet for the first time in 1992, during the Rio de Janeiro
Summit. From that moment, the concept of sustainability has
changed forever and has been changing ever since. In this
paper, after understanding the state of the art in the field of
the interactive exhibition, it is going to be explained how the
methodology is applied in order to evolve from a desk and
field analysis to a concept definition. These key points will
then help define the concept in the shape of an operative
strategy with methodological guidelines and a structured
solution. From this stage, a few considerations on the future
of this proposal can be drawn.
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Introduction

The purpose of this paper is to describe the process that allowed us
to create an interactive exhibition based on some of the themes pro-
moted by those SDGs that are focused on social themes, to sensitise
young adults to the issues.

The Sustainable Development Goals, also known as SDGs,
are 17 macro-topics that include 169 targets and more than 240 indi-
cators. They set out a shared global agenda for human development
that is fair, inclusive, and sustainable (UN Agenda, 2015).

The principal SDGs oriented in social matters are the fifth
- “Gender equality” — and the tenth — “Reduce inequalities”. These
main two can be supported by others like the first - “No poverty”

-, the sixteen - “Peace, justice and strong institutions” — and the
seventeen - “Partnership for the goals”. By delving into these goals,
it is possible to underline some crucial topics in the different targets.
Particularly from gender equality, we can highlight issues like equal
opportunity in leadership roles or the need to eliminate all forms of
violence against all women. From this, it is possible to shape even
more different and specific topics to tackle. The goals of reducing
inequalities are focused on social, political, and economic issues
concerning everyone regardless of age, sex, disability, race, ethnicity,
origin, religion, social status, or otherwise. It focuses in particular on
the needs of developing countries, or those areas affected by unsafe
migration.

These decisions defined the direction of the following steps.
It helped in the research of case studies, grandly having a back-
ground of knowledge and inspiration (Tamborrini, 2017). Therefore,
it is possible to convey a survey for a wide-public range or even more
specific question that has the purpose of inclusivity and better com-
prehension.

State of the art

The first step has been the analysis of the state of the art, based on a
selection of installations with an eye on how social matters are dealt
with and how the interaction is built in the exhibits’ framework (Pan-
nafino, 2012). This step was translated into the analysis of some case
studies like exhibitions, installations and artwork on social inclusions
and related topics. In particular, the research was built upon two
criteria, and each case study had to meet at least one element for
each of them.

The first is related to the topic, which had to deal with ine-
quality issues. According to the previously made analysis, it has
to include aspects of gender balance (Hauspie, 2023) in order to
provide a past or prevent view on the selected topic, especially
considering specific related topics as gender discrimination, glass
ceiling or gender pay gap. Another aspect in the inequality criteria is
the LGBTQIA+ topics including social, political and economic dis-
crimination, equal rights and visibility (Nicol, 2018). And finally, the
diversity valorisation, a sort of intersectional aspect (Adichie, 2014)
which considers gender, sexual orientations, but also any disabilities
or anything that can be considered different from the statistical norm
(Sytsma et al., 2012).
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The second criteria is related to the human interaction design of the
case study. They had to be a relevant example of interaction, through
analog or technology-based support. The case study can involve Al
supports (Gaia et al., 2019) able to generate a direct human-exhibit
interaction. Other supports can be completely analog (Vaudetti et al.,
2014), but with a strong value on human engagement and interaction.
Some other could have a blended modality — also known as phygital
— able to interact with the user through physical element, in order to
guide them into a digital environment (Di Salvo & Arcoraci, 2020).

This led to an overall picture of how this theme is discussed,
perceived, and how much it is integrated with the technologies, as
well as an acknowledgement of the existing interactions.

On a concrete level, the analysis already shows some good practices
in representing social issues through static exhibitions, showing
societal stigmas in unconventional manners. Both in One Man Show
(Juvani, 2018) and CEC/ N’EST PAS... (Verhoeven, 2013) the show-
cased taboos and social outcasts are portrayed in such a way the
visitors tend to change their perspective of reality. Going in-depth,
One Man Show expresses the struggle of toxic masculinity through
practical installations made of concrete, metal and flowers, but also
intimate videos of the human body and non-conforming clothes and
make-up. Meanwhile, CECI N'EST PAS analyse the concept of social
outcasts, placing ten people in a glass cage. The showcase of these
people — that represent specific socially marginalised experiences,
like children at war — is managed electronically through an auto-
matic shutter that rises, creating shock, discomfort and reflection in
the visitors.

Interactive exhibitions on social matters seem to exploit technology
to build an intimate or even individual place rather than to convey a
collectively meaningful message. For instance, How We Act Together
(McCarthy, 2016), held in Schirn Kunsthalle, Frankfurt and Online,
readjusts the meaning of social interaction gestures to rebuild an
intimate space to find others. Through simple gestures made in front
of a camera, the visitor can upload their animation, which is wide-
spread among other visitors. This cascade effect of videos of the
same gesture, with time, is creating discomfort even from common
behaviours.

On the other side, those exhibitions which label themselves inter-
active use technology to build an immersive path into the thematic
area. A come Ambiente (i.e., E for Environment) Museum in Turin
uses simple interactions to allow primary to high school students
to better understand environmental issues in a more concise and
impactful way rather than words (MAca, n.d.). In detail, the museum
includes digital as well as physical individual exhibits that touch

a specific topic (e.g. water consumption, recycling processes or
energy production). With the practical approach, the exhibits invite
visitors to interact and learn directly from them.
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One key characteristic that we found interestingly recurrent was the
disturbing element in the exhibits.

At the same time, it clearly emerged the lack of technological
interactive exhibitions designed to make social matters clearer by
these innovative means rather than words, as happened in the last
cluster of examples. This new element, that can be considered as a
“wow effect” (Rodrigues et al., 2022), can be defined as that technol-
ogy that is so innovative or advanced that has been never seen before,
orif itis not technological, there is anyway an element that you would
never expect from such a context. Indeed, just a few elements and
examples were present, but the technology did not stand as a best
practice when dealing with these topics.

When looking for exhibits and museums on different topics, it was
easier to find technological elements playing a more relevant role. Still,
in this case, it was often science itself being the centre of the topic.

For this reason, it was possible to find the first relevant issue:
technology had to be a tool to deliver the strongest message possi-
ble (Bonnardel & Zenasni, 2010), but we shouldn’t have focused on
the technology itself just to reach the “wow effect”, or it would have
become the main subject, derailing from the focus on the SDGs.

Therefore, the focus was directed toward the users, and their
interactions, and the message was fundamental to be delivered (
Baldwin et al., 2004).

Methodology

To provide an effective and concrete outcome in this case study, it
has been necessary to define a well-structured methodology that
settles down rules and boundaries into the design phases. For this
reason, it has been considered the systemic and innovative holistic
design methodology, in order to understand and define the needs of
users and stakeholders and, finally, to provide fundamental guidelines
for the design strategies. This analysis is going to deal with the first
stages — the methodology selection and the state of the art — that
guided the process toward the definition of a concept (Tamborrini,
2019). In the future, the other phases will be considered. Starting
from the realisation of a brand identity with the design of a logo, the
promotion of social pages and the development of an app. As well,
the economic phase will take place with the design of a business
model canvas (Osterwalder & Pigneur, 2010) to make such an exhibit a
viable business opportunity to other external stakeholders. Finally, the
designed and developed application can be integrated into the rest of
the technological elements of the exhibitions Fig. 1.

The initial requirement in the design phase, has been to select a
well-structured topic that considered and gave value to the Sustain-
able Developments Goals. This allowed the definition of boundaries,
setting the framework in which the fundamental topics would be
explored. Indeed, the focus has been set on social sustainable issues.
This selection happened due to the low concern that is often given to
these topics with respect to those more strictly related to the environ-
mental dimension. More specifically, the tight link between the social
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dimension and the environmental one and the boost that the former
can give to the latter one is often overlooked. Therefore, this under
investigated area of research was identified as of relevance for this
research.

In addition to this, still in the brief phase, it is fundamental to con-
sider possible stakeholders and practical partners who are possibly
willing to join the development of the project, and then become
partners or collaborators in the executive stages. In this phase, the
collaboration with academic and institutional actors plays a signifi-
cant role for their key and active role in shaping the changes needed
to face sustainable social issues. At the same time, individual and
corporate-based collaboration are of significant relevance both in
terms of fostering support toward such topics and of the availability
of resources.

A second moment in the design phase has been the definition of
holistic analysis, which is represented in the design phase below.
This step is crucial to define what has already been done on the
specific topic, and what can still be done or improved. Moreover, the
combination of qualitative and quantitative data defined a well-struc-
tured network of information that could be further analysed and used
as a base for the definition of the project. Data were collected both in
the field and through desk research. The former approach was based
on both an online survey distributed through different channels, and
by interviewing part of the respondents who were available to further
discuss their opinions. The latter approach was carried out through-
out the whole process rather than following the first one, and it was
mainly based on the constant scanning of diverse sources with the
major aim of trying to find a quantitative scale for measuring the pos-
itive and negative impacts and changes in terms of social issues. In
addition, a close confrontation with experts in scientific, managerial,
and social topics provided feedback in the confirmation of the direc-
tion of this project (Acocella, 2018). Again, this phase should not be
conceived as an ex-post design activity — rather a continuous loop
of “build-confrontation” — to discuss the most relevant decisions
along the process as well as continuously trying to not overlook any
dimension of the project.

The last step of the design phase has been the identification of per-
sonas, pointing out the major characteristics of the typical user. This
step allowed the design to be user-centric, by allowing the definition
of methodological guidelines to be always focused on the actual
need of the users rather than on the imagined ones.

Eventually, from the drafted guidelines the project was defined in its
all characteristics.
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Analysis and Results

The online survey was distributed through the networks of the par-
ticipants in the design phase. Quantitative data were gathered from
a survey that involved 249 people older than 14 — aligned with the
future exhibit target. It was relevant to note that although 73% of the
respondents were not aware of the SDGs, the totality of the respond-
ents showed great interest in the social topic. Specifically, when asked
to rank different social issues in terms of urgency, respondents were
most concerned about overarching problems such as “Ensure equal
opportunities for everyone” and “Adopt social protection policies, for
greater equality” rather than specific ones such as “Balance the gen-
der pay gap”, thus showing how social issues are felt as urgent in their
overall nature rather than in some of their specific aspects. Fig. 2.
Some of the respondents were further interviewed about
their opinions about the term “equality” and their expectations from a
possible exhibition dealing with such topics, often highlighting possi-
ble risks such as going into too many details on some topics when no
common ground with users is set, taking a non-neutral standpoint on
the storytelling, and thus not incentivising users to put themselves in
the discussion, rather close the experience.

To complete the framework qualitatively, it was necessary to receive
qualitative feedback on the direction taken and on the selected topics.
For this reason, some experts, either in the social topic or in science
dissemination, were interviewed.

Three of them focused their suggestion on the experience.
Thus, the importance of highlighting the three components of each
interaction, namely emotional, experimental, and scientific. To stress
the emotional component, these issues should be felt as if they were
close to the visitors, and not on the other side of the world. Specifi-
cally, experiences of stigma and marginalisation should be collected
from people who really experience them every day in their life, leaving
them on the floor to really explain what it is like to be marginalised. For
this reason, some unique people —here called with fictitious names,
to preserve anonymity — were engaged: Andrea, a trans guy who has
shared his life on social media, and Francesca, a girl sharing on the
media the problems of her chronic disease.

The other three interviews with communication experts
turned out to highlight the difficulties in physically building the interac-
tion and the technology itself. For instance, while acknowledging the
importance of storytelling, a science communicator was concerned
about the risks of written sections, as people tend not to read and
miss the experience. But at the same time, using a technology-based
experience limits the choice of available places; besides, overusing
technology might mislead the message itself. Thus, the interplay
between physical and digital interaction would be the best choice.

While the last interview was mostly focused on the drafting
of a possible business model allowing the exhibition to be economi-
cally sustainable and thus be moved to different places, an important
consideration emerged. Indeed, people are already aware of most of
the topics of SDGs, even if they do not know them by name; indeed,

a lot of sustainable initiatives are being shared within the corporate
world. But one of the most innovative aspects of this new agenda is
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the integration among all the objectives, acknowledging that one
cannot be reached without also working on the others. Indeed, all
the messages should strictly intertwine the objectives, not deal with
them one by one.

Thanks to this analysis, it has been possible to define a series of
personas —archetypal figures able to combine all the knowledge
from the preview phase and that can represent the possible use of
the project case study. These personas, then, are helpful to create
user or customer journeys, additional tools that provide hypothetical
results on human behaviours, stressful moments, and trigger points
of feedback (Pannafino, 2012).

In the last phase, methodological guidelines are defined. They can
be listed according to specific topics —such as materials, usability,
interaction, technological implementation, economical constraints
and many more— to create cluster consideration, needs and then
possible suggestions for the future strategy, and so, the project itself.

From guidelines to Solutions

Considering the results achieved by analysing the State of the Art
and the development of the methodology proposed, this solution is
going to approach an innovative human-digital interaction to deliver
in the best way the message. Before going in-depth into the solution,
a few guidelines can be listed, summarising the previous analysis
and setting a new starting point for the project.

The following guidelines can be subdivided into four areas: first, a
physical context in which the exhibition must be flexible, transport-
able and modular, but also reproducible and inclusive; the second
area includes the technical aspect, so the exhibit must be self-ex-
planatory, integrated with affordable technological elements, gami-
fied and integrated with social media; a third area includes the final
user, the visitor —they are the central focus, they have to be amused,
but also provide feedback; finally, the economical area has to be
tackled - a low budget and the use of local resources are two impor-
tant project guidelines.

Therefore, the innovation can be seen in this solution through a per-
sonal guide, a storytelling provider and gamified reality (McCausland,
2022). It is a digital guide useful not only in teaching, but also edu-
cating through a mutual growth process. The app can introduce time
by time “pills of knowledge” that gravitate around social matters, but
in such a personal way that the visitor will try to rely on it. In fact, it
provides different activities for each exhibition, from Q&A sessions to
personal questions, to direct explanations of the context in which the
visitors are temporarily placed. Moreover, with all the answers pro-
vided by the user and the survey they would take, the app itself will
be able to “update” the pattern of knowledge of the visitors, as well
as their level of inclusivity and sensitization. This will give the chance
to readapt some part of the digital side exhibit nearly in real-time,
while by various iterations the physical exhibit can be made more
accurate and up-to-date.
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Moreover, creating different interactive narratives that, time by time,
evolve and create a sort of “social real-life book”, made of real-life
stories and real-life data, is a very effective way to engage the audi-
ence not just as a passive visitor, but more as an active actor (Danks
et al., 2007). To talk properly about different topics that are gravitat-
ing around the idea of social and environmental sustainability, it is
crucial to create stories and narrations that can define an empathic
link between the visitor and the experience. This can set the mood
for slow but important behavioural changes and knowledge provi-
sion, that in a “longue durée” can be at the base of a change of social
paradigms (Braudel, 1967).

Finally, a tool used in combination with the idea of the personal guide
and the inner storytelling is gamification. With the implementation of
smart objects composed of physical components and digital inter-
faces — such as RFID tags — the interactive role of the user is guar-
anteed. Moreover, it activates the process of a real-life scenario, able
to push even more the consciousness of the visitor in his actions,
and so in the understanding of the experience (Lopez-Martinez et
al., 2020). In addition to that, the app itself has a strong role in the
gamification process and, combined with the other sensorial expe-
riences — e.g. LED lights, sounds and tact feeling —, completes the
immersive experience of the entire exhibition.

Technological innovation might seem a linear but constant growth,
but the use of it in such a disruptive way — especially combined with
the value of the Sustainable Development Goals — sets the basis for
a functional engagement with the user and effectively delivering the
message, not focusing the visitor’s attention only on the technology
itself but in the experience as a whole. Fig. 3

Results and conclusions

Since the birth of the Agenda 2030 and the definition of the Sustain-
able Development Goals by the United Nations, many events and
activities have been developed and carried out in order to increase
the awareness of all people. Nevertheless, most of those activities
focus on environment-related SDGs. Human rights and equality of
opportunity between all humans, regardless of their ethnicity, gen-
der, or social status, are topics that are just as important and strictly
related to the previous ones. Public demonstrations are fundamental
to spreading unheard voices out loud but may not attract all sorts of
people. The exhibition presented in this work wants to convey the
same message in a different, complementary way, by raising aware-
ness, informing and sensitising people through a short, structured
path along with the main issues that the current state of the world is
facing in the context of inequality and discrimination.

In conclusion, this research moves towards a practical project, a
solution that wants to be a call to action for all active subjects. Even
if the experimentation of the interactions has yet to be developed,
tested and corrected in case, the project has a strong qualitative
value and important visual outputs. Some functional mock-ups and
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prototypes have been created and presented to key stakeholders.

In 15 minutes, ten people both from the academy and from other
stakeholder groups could interact with the prototypes and assess
the conveyed messages. However, due to the lack of time and space
in the presentation, little data could be collected about the whole
interactions with each exhibit, although some general feedback was
provided. Indeed, the main features designed in each exhibit were
effective in showing the key message of every exhibit, however,
physical limitations due to the paper-based prototype did not allow
further investigation of the dynamics of interactions. Several further
considerations on such user-exhibit interactions and the dynamics of
both actions and idea sharing would be suggested. There is con-
fidence in the fact that the storytelling — that involves both social
and environmental sustainability — managed in such an unusual, yet
innovative way, is going to be an example of feasibility in the connec-
tion between technological innovations and human values.
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From assistive to mainstream:
designing for the few for the common benefit

Several technologies (both analogue and digital) designed to sup-
port vulnerable users have been integrated into mainstream use
over time. Identifying and recognizing them allows us to examine
the factors that made them so popular and used, and to reintro-
duce them. In this way, society may succeed in reducing the stigma
towards objects created for disabilities thanks to the awareness and
spread of widely usable devices. The knowledge that many tradi-
tional artefacts work on similar principles and technologies to those
used specifically for users with disabilities is useful for end-users
but primarily for designers. This opens the door to broad-spectrum
solutions, those “that produce buildings, products and environments
that are usable and effective for everyone, not just for people with
disabilities” (Steenhout, 2010).

Itis based on principles of sustainability and agility at a tan-
gible and community level but also on the development of economic
models able to bestow companies with a broader target audience,
linking profitability to a social goal. Taking into account various disa-
bilities and making users belonging to minorities part of the design-
ing process is essential but cannot solve every problem on its own.
Indeed, there is no point in this involvement if one always designs
specifically and separately. This in fact tends to separate, while in
many cases opportunities emerge to converge skills and needs on a
large scale. There are such examples in everyday objects (e.g. curb
cuts, proximity sensors in sinks and automatic doors,..), and devices
or interaction systems related to aid or compensation for a disability,
but also in the field of multimedia arts (e.g. voice synthesis and rec-
ognition, motion sensors,..), where immersive experiences are based
on technologies that have a strong inclusive power precisely because
they are already multimodal and multisensory (Delprino, 2022).

The designer’s approach to inclusion is crucial, along with user famil-
iarity and drive towards unity. “Design is much more likely to be the
source of exclusion than inclusion” (Gilbert, 2019). The design pro-
cess may, in many cases, create artefacts perfect for specific demo-
graphics but at the same time forget about others. Developing ideas
and solutions for different people take the risk of relying on biases
and preferences or on only partial target analysis and empathisation.

This process can start with a renegotiation of the terms ‘assistive’
and ‘mainstream’ both for designers as they approach a method
that wants more cohesive and inclusive results as well as for the
awareness of the end-users themselves. It's been considered, in this
perspective, “assistive” as any tool that can increase, maintain, or
improve the functional abilities of people with disabilities (Mangia-
tordi, 2017) and any technology that enables someone to accomplish
something they could not normally do (Lischetti, 2007). On the other
hand, “mainstream” would be that shift from a design approach that
focused specifically on separating elements and “special needs” to
a more cohesive inclusive design approach, incited by people them-
selves (Fleck, 2019). In this sense, the goal of bringing technologies
and design solutions born to compensate for specific needs within
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a broader pool of users, leads to working from the particular to the
general in order to normalize and make more widespread solutions
that can benefit not only the minority for whom they were designed.

In this sense, the purpose from the design point of view
should be precisely to bring together abilities of different users,
finding in those specific solutions a way in which they are integrated
into the concept of normality on a broader level. And, on the other
hand, to embed this vision and objective already in the process of
design, rejecting approaches that associate a deficit or a very spe-
cific requirement with a consequent exclusion.

Indeed, “design is much more likely to be the source of exclu-
sion than inclusion” (Gilbert, 2019) even if the design process may,
in many cases, create artifacts perfect for a specific demographics
but at the same time forget about others, or focus their solutions on
specific groups by devising rather separate and divisive designs.

Physical and digital spaces as an extension
of the possibilities of inclusion

Foremost, to identify a common advantage, it must be taken into
account that this actually lies between shared benefit and stand-
ardization, just as part of that process that makes projects scalable
from the specific to the general Fig. 1. This consequently requires an
intersection of practices which pertain to the physical as well as the
digital world, tending towards continuity and not separation, seeking
integrated and integrable ways of interaction Fig. 2.

The pandemic period has made it clear that technology itself may
be a discriminating factor, not just a means of integration and inclu-
sion. In this regard, it seems appropriate to ask what inclusion really
means in an era that is pervaded by technology: which ones are the
fields of action and ‘reality’ and consequently the tools.

The pandemic period has made it clear that technology
itself is a discriminating factor for including people in the workflow
of study, work, and leisure: architectural barriers and digital spaces
designed for users with specific abilities and knowledge can be
equally exclusionary elements for certain categories, without taking
the others into account. “Physical space can cause difficulties as
the world of web platforms if they are not optimized for the needs
of different users” (Morozzo et al., 2021, p.19), so much so that it is
essential to consider the continuity of interactions between physi-
cal and digital, analogue and connected environments. Otherwise,
not considering multiple ways of interaction at the beginning of the
design process, will not only exclude users with different physical
abilities or technological knowledge but will also make projects less
scalable. Considering multi-sensory solutions allows to address
various needs and overcome limitations.

When it comes to inclusion therefore, it is not possible to divide
between digital and analogue, in-presence, and virtual experiences,
because the moment one is in a space is mostly the possibility of
interacting elsewhere at the same time. This can be a strength in the
moment it is able to multiply the possibilities of access to a project,
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to a location, and having an experience of it. It thus turns out to be
necessary to design inclusive ‘phygital’ interactions, in which is
meant interconnection between the physical and digital layers that
enhance the meaning and value of the original object (Lo Turco &
Giovannini, 2020), in which the real and digital worlds more than
overlap exist in the continuity of identity and interaction.

Multiple ways of interaction through “personas”:
what we need to consider to design inclusively

The possibility to offer different interaction modalities to the potential
user, visitor or inhabitant allows the latter to choose how to relate

to the device, the object, or the experience, according to his or her
perennial (e.g., permanent disability) or momentary (e.g., transitory
deficit, preference, need of the moment) needs. This also makes

a project scalable, durable, and more resistant to adversity as it is
accessible in many ways. It also makes the use of a space or an
object a real experience, which can be varied at will. It's a compe-
tence of each designer to impose what is ‘usable’ and ‘normal’ in the
context in which they move since the latter is the one who decides
how his design - whether it be an object, a building, an interface, or a
service - is used. This is simply defined: by majorities; by the tech-
nology and the modes of interaction adopted; by the selection of the
context and the construction of the personas for which one decides
to design.

The personas approach intends to involve the designer in the daily
lives of potential users, submerging them with a kind of ‘projection
foil', so as to identify behavioural patterns and possible future actions
(Gaiser et al., 2006). It is as crucial as it is complex to have a stand-
point on personas that is free of stereotypes and that can really bring
out the necessities to be addressed in the project. On a professional
as well as an individual level, it is vital to develop skills related to
specific resources in order to stimulate empathy and to be able to
cross-fertilise needs for project purposes. An empathic cognitive
style towards personas could mitigate an egocentric approach and
help to understand users through personas (Marsden et al., 2017).
The qualitative approach, while within a model for a shared tool that
can still be adapted as needed, is important because a massive data
analysis can indicate trends in specific actions, not actual behaviour
(Brewer et al., 2017) and especially the underlying motivations, inten-
tions, and exigencies.

Still keep in consideration, on the other hand, that the very
way one does research and includes any information may vitiate the
point of view regarding personas and stereotype them, disregard-
ing what they may have in common. For instance, creating different
targets does not necessarily mean producing distinct solutions; on
the contrary, it is possible to intersect them in such a way as to find
sustainable meeting points. One of these, for example, is precisely
the ability and capacity to interact in a context.

There is the opportunity of considering the most appropriate modes
of interaction as we build our personas from the users' abilities.
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It may be added to the perspective of “Persona Spectrum” held

in “Inclusive: A Microsoft Design Toolkit” (Holmes, 2018), which
reminds the designers how certain solutions can fit broad and com-
plex situations and the needs of various individuals. Indeed, it “aims
to understand related maladjustments and motivations through a
range of permanent, temporary and situational scenarios”. If one
adds to this principle the conspicuousness of different modes of
interaction and put the capabilities together, the design trend may
naturally tend towards inclusivity.

Starting from the concept of including different ways of interaction as
a means of generating not only basal accessibility and thus a purely
practical and basic compensation of enablement, but also together-
ness and a certain level of engagement, it is essential to work on the
users from the outset, thus identifying the personas with these prem-
ises. Hence, one speaks of a design action that from the very first
phase of empathisation, even before the identification of the solution,
bases the design line on the possibilities of interaction of the users
with their surroundings as well as their will and inclinations, in order
to fulfil a series of needs but also to achieve involvement purposes.

It will therefore tend to consider not only modalities based on tem-
porary or permanent limits, but also will and ability [Fig. 03]. This will
consequently lead to the choice of enabling technology, or at any
rate a set of solutions based on inclusion and accessibility require-
ments that are tailored to people’s capabilities rather than halting at
those limits that tend to separate them.

Touchless solutions: voice interfaces
and gestures at the service of inclusion

Expanding interaction modalities gives the opportunity to include
and entertain at the same time, making the same concept usable and
durable in various circumstances.

Thanks also to the period of health emergencies, in recent
years there has been a clear need to explore antifragile solutions
(Taleb, 2014), capable of adapting to difficulties by foreseeing them
at the design stage. It's an approach also tending towards a “blue
economy”, with the will to pool resources alongside people, high-
lighting a thousand today for a hundred problems. If we address this
by uniting people, we move towards a system capable of so-called
autopoiesis, i.e. the ability to regulate itself, to adapt to interruptions,
disturbances and shocks, and to thrive within such distinct bounda-
ries (Pauli, 2017).

When trying to limit a virus that is also transmitted through surfaces,
all non-touch solutions are effective: voice assistants, interfaces
managed through sound, motion sensors, etc., which have the
characteristics to include and bring together categories of users that
were previously often separated by different needs. The latter, how-
ever, thanks to these multimodal solutions can meet in (physical and/
or) digital spaces designed to unite and relate them - in the broadest
sense of the term. The use of touchless technologies can be found in
medical contexts, within many private homes but also in exhibitions
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and museums. They are an effective means of enabling a user to use
a service or space, as well as entertaining and engaging solutions for
a wide audience.

Touchless is an example of a mode of interaction that is not purely
visual-based that can increase interactions and access possibilities,
towards a common benefit. Touchless gestures may seem relegated
to the imaginary connect with dystopian entertainment pieces and tv
shows such as ‘Black Mirror’, which nevertheless shows some appli-
cation examples that can be used in the Graphical User Interface
(GUI) and that can be included in the Natural User Interface (NUI), an
intuitive interface that eliminates the need for physical and mechan-
ical devices such as mice, keyboards,... and have the advantage of
being intuitive, such that the user does not need to learn specifically
how to work with it (Chuta, 2019). Similarly, one has to consider a ver-
bal interaction of Voice User Interfaces (VUI) that can be provided by
Voice-first devices or Voice-enabled devices (Van der Linden, 2019),
which have different inputs and outputs and again require different
mental and bodily engagement.

Although the technology for touchless gesture input has been
investigated, there is room to investigate meaningful, practical and
intuitive implementations for touchless gestures; what needs to be
explored pertains to feedback (Olofsson, S6derberg, 2013). It is true
that a strength may be precisely the lack of pre-requisites and thus
make way for an easier inclusion; on the other hand, it is relevant to
strive for accurate and meaningful gesture recognition and to identify
vocabularies of natural, intuitive, and meaningful gestures suitable
for the tasks at stake” (Sukeshini, 2011).

The contribution in this instance seeks to place an emphasis
rather than on the technologies themselves that include touch-
lessness, more on the opportunity that may create to foresee in the
design solutions the possibility of interaction based on different
senses and abilities, with the possibility of actually making a choice
of relation with the surrounding space and artefacts.

From this point of view, touchless, in the wake of widening solutions
and changing habits in the post-pandemic era, may be among the
interaction solutions that deserve a focus on their inclusive potential.
Even more so if the talk about hands-free and voice interaction is
directly related to user profiling from its inception and not inserted as
a fallback possibility or without a specific reason.

Conclusions

Expanding the modes of interaction and considering ‘inclusive skills’
from the design ‘empathize’ phase can result in more inclusive pro-
jects. This may ensure a role for all actors in a system, making it more
sustainable in both social and economic ways.

This is fundamental to unite minority groups to mainstream
solutions to embrace normalization: not to produce just specific
products and thus create separation, but also unnecessary and
unsustainable in both environmentally and socially ways. This is also
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crucial to generate systems that can withstand periods of crisis. A
clear example is touchless, a modality of interaction that includes
many users in previously exclusive experiences and so has become
central in solving problems related to touching potentially infected
surfaces. This is not a definitive, all-encompassing solution, but a
clear indication of the importance for an inclusive perspective of
broadening the modes of interaction from the very beginning of the
design process, and an example of how a solution that was in many
cases niche has become truly useful at the moment of a paradigm
shift, which has made its feasibility clear.

It is therefore essential to look from the particular to the broader right
from the design phase, ensuring a role for all actors in a system, who
can then support and embrace it.

Alongside, it's very important and not implied to carry out
this step with a focus on design tools, so as to provide ways to work
on user needs and target segments not in a stereotypical way that
necessarily induces different outcomes. Bearing in account the
opportunities for inclusiveness offered not only by technology but by
the concept of interaction with space itself in various vocal and ges-
tural manners, the personas tool can be proposed and reconstructed
in a different guise and implemented according to abilities and ways
of interaction.

These premises were, for instance, declined within the
experimentation of a version of the personas tool called ‘Inclusive
Multimodal Personas’ (Delprino, 2023), which provides a checklist
and parameters for generating dynamic and inclusive user profiles
and verifying the systemic accessibility of projects, within different
phases of experimental workshops. The contribution thus proposes
a path from empathy to inclusive design, placing knowledge of com-
mon and fluid user needs side by side with multisensory solutions,
so that these may be sustainable from a social point of view but also
from an economic and technological perspective. The framework
results as the foundation of a mindset and approach that, as future
steps both already ongoing and to be developed, see the implemen-
tation of design tools in a variety of areas, project types and in the
education field.
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Introduction
Introduction to the Problem

The population desertification of the Portuguese interior is a grad-
ually alarming reality. Since 2013, the research work carried out by
the “Maneiras de Sever” (MdS) project in Sever do Vouga, within the
scope of a Master in Design (Fragoso Lopes, 2013), has shown that
this county has been one of the most affected by this phenomenon
in Portugal.

According to PORDATA (accessed on 27/11/2020) and
CENSUS (accessed on 27/07/2021), Sever do Vouga's population
has steadily declined since 1991. The county has experienced a
significant population loss of 10.42% between 2011 and 2021, sur-
passing the 6.29% decline observed between 2001 and 2011. This
decline approaches the demographic values recorded in the 1920s
and 1930s.

Fig. 1
14077 \y78y 13816 Demographic evolution of
Sever do Vouga. Credits:
Pedro Fragoso Lopes.
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The ethnographic research and demographic analysis revealed a
slight reduction in population decline among younger age groups.
Some students who participated in the first MdS event not only
return after higher education or professional training but also
encourage others within their social circles to return (Fragoso Lopes,
2021). This movement has led to the emergence of jobs, cultural ini-
tiatives, and creative projects primarily driven by young people aged
20 to 24. These developments may explain the mitigated decrease in
the young population within this aging and rural territory, as sup-
ported by recent data (PORTDATA).

Rurality and Community-driven Creative Solutions

The rise of European programs addressing social issues through
creative solutions highlights the importance of connecting com-
munity, creativity, and public policies. UNESCO has actively pro-
moted the development of a network of Creative Cities since 2004,
prioritising creativity and cultural industries in local development
(UNESCO, 2018). In Europe, initiatives like the “New European
Bauhaus” project also emphasise this issue: the case of Tenk Treena,
showcased by Moa Bjgrnson during the “Nordic Co-Design: New
European Bauhaus” event in 2021, which falls under the thematic
agenda of “Digital Innovation and Smart Communities”. Through
initiatives like the AIR Traena project (AIR TRANA, n.d.), designers,
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artists, entrepreneurs, and creatives are drawn to the area, diversifying
employment opportunities and fostering local economic growth of this
village located in the remote Arctic Circle region of Norway that relies
on the fishing industry. Successful projects demonstrate the signifi-
cance of community involvement in developing tailored public policies,
facilitating dialogue between decision-makers and the population, and
leveraging participatory design and social innovation methodologies
for regional development. The “Alto do Vale do Itajai” project and the
“Creative Citizens" initiative in Milan, referenced by the Desis Network
(2019), exemplify effective community engagement.

In Portugal, funding programs such as PRODER and FEDER
reflect an ongoing commitment to addressing challenges faced by
sparsely populated areas. The second edition of the Aldeia da Inovagéo
Social initiative, supported by European funds, focused on tackling
issues within the country's interior regions, took place in a village
severely affected by population decline due to desertification, and it
involved a call for proposals aimed at combating population desertifica-
tion in these interior regions (Aldeia da Inovag&o Social, 2023).

Regarding Sever do Vouga, the previous experience gained
from the MdS project, which was characterised as an artistic and
cultural endeavour, directly impacted the youth in this area. It helped
address the existing gap in creating individual job opportunities within
the creative and cultural sectors, contrasting with the limited options in
the traditional industrial (32.6%) and service (26.8%) sectors.

This reality underlines the potential of promoting these sectors
in Sever do Vouga, along with strengthening Design for Social Inno-
vation methodologies offered by the MdS project. Such efforts could
stabilise the region’s demographics while perpetuating and reinventing
the local culture. Evaluating the long-term impact of combating deser-
tification requires a strengthened community engagement approach.
Thus, Sever do Vouga presents an ideal space for “promoting, support-
ing, strengthening, and replicating” initiatives,
as proposed by Manzini (2014).

“Reality<>Change” Methodology

The aforementioned context provides a unique opportunity to advance
research by validating and leveraging the identified dynamics. Inspired
by Simon’s (1968) seven-phase model - define, research, ideate, proto-
type, choose, implement, and learn - this investigation adopts a partic-
ipatory approach and methodology. Noteworthy discussions regarding
this model have occurred among Cross (2011), Brown (2009), and
Baeck & Gremett (2011). Moreover, IDEO’s Design Thinking framework
(designthinking.ideo, accessed on 03/2021) has contributed to its
widespread recognition.

Building upon this foundation and utilising established Design
Thinking tools, this research aims to develop new co-created tools
with the Sever do Vouga community. It also draws upon the “Reality
<> Change" model, a customised adaptation of the “Double Diamond”
model by researchers from the ID+ and DESIS networks. The “Reality
<> Change"” model proposes six phases to drive positive change in the
studied context. This article focuses on Phase 1, which involves inter-
preting the territory through ethnographic research. It also explores the
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underlying assumptions of Phase 2, aiming to capture the essence
of community-building in this case. Th investigation suggests adding
a preparation phase (Phase 0) and a comprehensive analysis phase

(Phase 7) to enhance the model’s effectiveness.
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Therefore, this context not only provides an opportunity to validate Fig. 2

the research model but also aligns with the author’s assertion that
“the consolidation of the methodology and the experimentation of
new ones” are vital for future progress (Franqueira, et al., 2019).
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Graphic visualisation

of the timeline for this
investigation adapted to
the “Reality<>Change”
methodology. Credits:
Pedro Fragoso Lopes.
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Ethnographic Research

Although based on statistical information, the identification and
characterisation of the problem reported in the first point of this
article focus on informal reports, as a result of the long-standing
relationship between the researcher and the territory, making it
clear today that this has been a continuous practice that tends to
stabilise as structured ethnographic research. Ethnography, as a
form of observation within the natural circumstances of social reality,
is characterised by learning through everyday experiences in the
community. It aims to understand their culture, thoughts, and modes
of action, providing analysis and justification specific to each unique
ethnographic study.

According to Hannula, Suoranta, and Vaden (2005), three
aspects define the study environment: 1) “Material Environment” -
the location, its topography, accesses, and nature, among others; 2)
“Human Environment” - the resident people, how they act, what they
do and how they speak, and, finally; 3) “Learning Environment” - how
people interact with each other, between authorities or external
agents.

For this particular case, the focus is on studying the “Human
Environment” and the “Learning Environment,” as the “Material Envi-
ronment” has already been extensively explored and verified by the
author (Fragoso Lopes, 2013). The work conducted in the territory
since 2012, as part of the MdS project, has fostered a close relation-
ship between the researcher and the local population over ten years.
This enables the researcher to adopt an ethnographic approach,
benefiting from the advantages of an insider (personal relationships
with Sever do Vouga inhabitants) and an outsider (being an external
element with some influence on municipal bodies).

Maneiras de Sever 2022

Over the past ten years, the five editions of the MdS project have
made it possible to listen to the societal and demographic fluctua-
tions of this county, and now allow the identification of some tangi-
ble results, despite the population decrease, in general, has been
accentuated during these same years. The continuous nature of the
project and its repetition over five editions have led to adaptations
in the approach towards participants, with the last edition, which
took place during the 2021-2022 academic year, providing relevant
information for this investigation.

Brief historical summary of Maneiras de Sever

The initial design of the MdS project in 2013 targeted 9th, 10th, and
11th-grade students, intending to conduct extracurricular workshops
in photography, video, and audio. However, the project was imple-
mented that year with only two classes of the art course. Six themes
were also defined to work on, which served as guidelines for the
organisation of the project in the following editions (Fragoso Lopes,
P. 2013): Natural patrimony, Historical Heritage, Economic Activities,
Culture, Sports, and “Severenses” - People from Sever do Vouga.
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Thirty students from the Agrupamento de Escolas de Sever do Vouga
(AESV) participated in the project, approaching the county artistically
through photography, sound, and video, thus allowing the definition
of the operating model within the classroom as a functional method,
and not extracurricular as initially proposed. The first MdS exhibition
took place in 2013 at the Centro das Artes e do Espectaculo de Sever
do Vouga (CAESV), featuring various works and musical perfor-
mances.

The second edition of MdS occurred in 2016, with increased
support from AESV, which approved the integration of the MdS into
the curriculum of the courses. This adaptation allowed the partic-
ipation of other school years, such as the Elementary School, and
the expansion of the proposed activities, such as the introduction of
drawing and 3D models, among other artistic interpretations. This
edition involved 400 students, and the MdS exhibition was held at
the Municipal Museum.

In the third edition in 2018, additional work models were
introduced, including musical, scenic, and poetic interpretations,
involving more than 650 students and 20 teachers. The project
gained national and international visibility through presentations
at events such as the 1st Vital Regions (Viana do Castelo), the 5th
Edition of the Good Practices Exhibition organised by GRACE (Porto),
and the XV International Congress of Educating Cities (Cascais).

The fourth edition received support from the Calouste
Gulbenkian Foundation, within the scope of the project “Academias
Gulbenkian Knowledge”, which allowed for the intervention of around
1250 students from AESV. In 2020, due to the COVID-19 pandemic,
the exhibition shifted to an online platform, showcasing works from
not only that edition but also the entire collection from previous
years, thus fulfilling the desire projected in the development of the
first edition of aggregating all work on a single digital platform.

Etnography in Sever Do Vouga: Reality<>Change First Step
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Fig. 3
“Antigamente, era assim
em Sever do Vouga”.
2nd-grade students,
dressed up as their anc-
es-tors, ready to interpret
the old way of living in
Sever do Vouga. Maneiras
de Sever. Credits: Pedro
Fragoso Lopes.
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The fifth edition took place in the 2021/2022 academic year and
provided an opportunity to reflect on the project’s journey and adapt
methodologies to conduct a closer investigation of the young commu-
nity, with the results potentially integrating the current investigation.

Doing ethnography during the 5th edition of Maneiras de Sever

Driven by the aspiration to infuse innovation into this project, the

5th edition of the event placed a significant emphasis on Street Art.
Building upon a previous project in 2018 that resulted in the creation
of the first mural in Sever do Vouga, dedicated to the lamprey spe-
cies, this edition featured the production of five Street Art murals by
9th-grade students from AESV. During the event, which spanned from
April 29, 2022, to May 29, 2022, five Street Art murals were produced
by 9th-grade students from the AESV, with the support of the teaching
community and under the expert guidance of Rafi die Erste, an inter-
nationally renowned Street Artist known for nurturing projects from
their inception. The event encompassed various artistic works, includ-
ing modelling, music, theatre, and dance, and involved the partici-
pation of eight local artists through an Open Call organised by MdS.
Supplementary activities were organised in all parishes of the county
to ensure broad community involvement.

Unlike previous editions that extensively explored well-known
local landmarks, this edition aimed to instil a more critical perspective
among students regarding their territory. They were encouraged to
analyse Sever do Vouga through three lenses:

1 What aspects of Sever do Vouga do you appreciate the most?

2 What existing elements in Sever do Vouga could be improved?

3 What does Sever do Vouga lack that would be beneficial if it
existed?

This challenge demanded additional effort from approximately
630 participating students, as the project’s simplicity was intentionally
reduced. The outcomes included proposals for nonexistent services
and infrastructures that could potentially occupy vacant spaces or
buildings in Sever do Vouga, manifested through three-dimensional
models, clothing items, and other artistic expressions, besides the five
Street Art walls aforementioned. These creative endeavours demon-
strated the students’ critical thinking skills and civic engagement. The
public response to the exhibition and cultural events was noteworthy,
underlining the community’s interest in the project.

Tailored to the youth of Sever do Vouga, this new approach
represents an evolution of the methodology introduced in 2013. It
stems from the interventions made during previous editions, which
provided the AESV community with a platform to express their views
on their connection to the county and how it could be enhanced
by addressing their identified needs. By offering an unconventional
means of artistic expression and fostering co-creation among peers
and teachers, this approach empowered young individuals to artic-
ulate their opinions, nurture critical thinking, and exhibit civic con-
sciousness. As for the proposed initiatives, their execution now rests
with the deliberation of the political authorities within their term.
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The Songbook of Sever do Vouga

While the 5th edition of MdS was underway, an investigation was
conducted into the local songbook to explore the cultural roots of
the community and seek a reinterpretation in collaboration with two
local musicians. The outcome of this research and collaboration
would be presented as a multimedia performance concluding the
MdS fifth edition.
The investigation started with the songbook created by
Carlos Marques, a musician, and conductor of Banda Unido Musical
Pessegueirense in Pessegueiro do Vouga, Sever do Vouga. Co-pro-
duced with his mother, the songbook featured nostalgic tunes and
songs from the past and served as the basis for a concert titled “Do
Sacro ao Profano” held in 2019 at CAESV - a concert aimed to revive
these traditional themes and incorporated theatrical performances
on stage to recreate sung traditions. Alongside the songbook,
research was conducted on old videos filmed in Sever do Vouga
during the second half of the 20th century. These included the film
“A luz vem do alto” from 1958, which was shot in Sever do Vouga,
excerpts from Michel Giacometti's documentary “Povo que canta”
(1961-1974) featuring Female Polyphony in Rocas do Vouga (Sever
do Vouga), and home videos available on digital platforms showcas-
ing life in the riverside area of the county and the “Vouguinha” steam
train crossing the Vouga valley.
The Poetry Group of CAESV was also involved in the project
and was approached with a proposal to recite local legends as a prel-
ude to the planned concert. Rather than reciting individual legends,
the group decided to prepare a continuous text that connected var-
ious existing legends, highlighting their similarities and differences
across different places of worship or variations in storytelling.
With the group formed and the material defined, rehearsals
for the performance, later named “A Cangdo vem do Alto” about the
aforementioned film, began. Alongside the legends session, seven
songs were arranged and presented with video projections, combin-
ing traditional singing styles with contemporary musical movements.
This fusion allowed for the integration of Feminine Polyphony with
Post Rock, instrumental and ambient elements, and even instances
where the melody was interpreted solely as poetry.
Fig. 4
“A Cangao vem do Alto”.
Photography of the “A
Cancéao vem do Alto”
concert held in CAESV, in
May 2022. Maneiras de

Sever. Credits: Gongalo
Carvalho.
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Those involved in the process described it as more than just a con-
cert or performance but as a means of celebrating and honouring
their territory by creating something unique, which could potentially
be replicated in other public performance contexts.

Interviews

The close and continuous engagement with the youth of the county,
along with the strong connections to local companies and the com-
munity, played a crucial role in the selection process for this investi-
gation (Coutinho, 2013). The study focused on individuals who had
a connection with the creative and cultural sectors and a residential
link to Sever do Vouga. Three personas were defined based on
these criteria:

. natives of Sever do Vouga who reside there;

. individuals born in Sever do Vouga but currently living else-
where;

. residents of Sever do Vouga who are not native to the county.

Having established the parameters for the sample, the goal
was to gather insights from approximately 30 individuals, with 10
participants from each group. Semi-structured interviews were con-
ducted to explore their experiences, connections with the county,
and involvement in local creative and cultural activities. The aim was
to uncover elements that would complement the desired sample.

The first interview, conducted on October 30, 2020, was with
“Magalhaes,” who fell into the category of individuals born in Sever
do Vouga but not currently residing there. This initial interaction led
to the identification of three potential participants for the study. The
plan is to continue the interview process, refining the questions to
explore the concept of “the ideal place to live” based on insights
from “Who's Your City?” by Richard Florida (2008). This will enable
the identification of both positive and negative aspects of living in
Sever do Vouga. The ultimate goal is to assemble a group of crea-
tive individuals or those closely connected to creativity, with strong
ties to the county. This group will then move forward to co-design
a Social Innovation project, advancing to Phase 2 of the “Reality <>
Change” methodology, which involves gathering a diverse group of
people for debate and collaboration.

The snowballing process has been initiated, where subse-
quent interviewees are suggested by previous participants, minimis-
ing the researcher’s influence in the selection process and limiting
the researcher’s role in initiating the first interview.

Conclusion

The results obtained and identified in points 2.1.2 and 2.2 of this arti-
cle, along with the interview identified in point 2.3, provide support
for the direction of this research toward the development of a project
involving the community and the creative industries. It also demon-
strates that giving a voice to young locals through artistic movements
promotes greater and more relevant communication between them
and the local municipal authority, while at the same time making
them aware of their role as citizens of Sever do Vouga.
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Furthermore, the analysis of the local songbook revealed that most
of the themes found are linked to farming in the field, and were sung
during the work exercise, being therefore intrinsically linked to the
local culture, which proves to a certain extent what Florida (2002)
tells us when he contrasts with the execution of “organised and
systematised” work, the need to involve creative activities, as a way
of motivating and promoting innovation in these same tasks, such
as the spinning of flax or the cultivation of corn, is performed with
greater avidity and motivation, if accompanied by musical moments,
which, in addition to maintaining the rhythm of its execution, fed the
capacity of this community to develop culturally, fighting the “stupe-

faction and ignorance” of the same (Smith, 1776).

Given that this idea revolves around a local community and
identity, it is argued that a Design for Social Innovation project is
crucial for placing the user at the center of the conceptualisation
process. The proposal involves establishing a working group of locals
and facilitating constructive discussions to identify the positive and
negative aspects of Sever do Vouga's reality, with a particular focus
on understanding the causes behind three decades of desertification.

The problems and solutions identified will be validated
through case studies in similar circumstances, in national and Euro-
pean territories, identifying good practices of implementation and
realisation, as well as the clarification of the valences of a creative
community project, thus entering Phase 3 of the “Reality <> Change”

methodology.
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This article presents an analysis of the effects of the implementa-
tion of the principles of universal design on the level of exclusion of
workstations and on the musculoskeletal symptoms and productivity
of workers in a metal processing plant in the Metropolitan Zone of
Guadalajara (MZG). The purpose of this study was to obtain infor-
mation from a MZG metal processing plant that reflected in detail
the level of exclusion and the skills required from the employees in
order to propose adaptations based on the principles of universal
design with the objective of increasing the level of inclusion and
reducing the musculoskeletal symptoms in the neck, shoulder and
spine of the population that works in the selected workstations of the
plant while maintaining or even increasing the level of productivity.
The assessment was based on the application of the University of
Cambridge’s exclusion calculator (University of Cambridge, 2015)
combined with an internal analysis of the metal processing plant,
this provided the required employees physical and cognitive capabil-
ities. The adaptations applied directly on the assessed workstations
were based on the implementation of the universal design principles
for the subsequent re-evaluation that allowed a comparison of the
obtained results, thus accepting the hypothesis that establishes that
the increment in inclusion decreases the musculoskeletal symptoms,
maintains or even increases the productivity of the intervened work-
stations while increasing the hiring spectrum of the metal process-
ing plant of the MZG.

This analysis and subsequent adaptation were carried out because
there is already a problem that will continue to increase as the time
passes, which is the exclusion of the elderly within the Mexican
industry of metal processing as well as the existence of risk factors
due to the lack of application of ergonomics to the current popu-
lation of these plants, which potentiate the risk of injury in short or
long term and maintain a general dissatisfaction among the working
population. The exclusion of older adults within the Mexican metal
processing industry as well as the existence of risk factors due to the
lack of appropriate conditions in the scenarios of said plants so that
they can be considered as inclusive directly affects this part of the
population since 34% of older adults in Mexico continue to partici-
pate in economic activities (INEGI, 2017).

Kawakami, M., Inoue, F., Ohkubo, T., Ueno, T. (1999) pointed
out that the ratio of older adults to younger people is increasing
worldwide thanks to medical services and lifestyle change, which
has resulted in a considerable reduction in labor productivity since
elderly people remain active in the workplace for longer periods of
time, this reduction in productivity is verified by studies that specify
the reduction in the physical and cognitive capacities.

Gonzalez, |. and Morer, P. (2015) report in their study that an inverted
pyramid of the population is predicted for the year 2050, with the
number of older adults being greater than that of young people,
varying in proportion from one country to another therefor requiring
a profound processing of our model of society. One of the results

of this field study was that even the most ergonomic designs were
used inappropriately due to a lack of consistency between tools, as a
result not only were older workers not enjoying an ergonomic work-
station, but also users of all ages and workspaces.
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Vieira, ER and Kumar, S. (2007) mention that lower back disorders

are common and represent the most expensive and frequent mus-
culoskeletal disorder in the metal industry, they also establish that
it is important to implement control programs in welding and CNC
since workers in these areas frequently perform tasks that involve

risk factors.

Gasca, MA, Rengifo, M. and Rodriguez, E. (2007) carried out a study
that shows the results of the research that aimed to evaluate the
working conditions of the metal caps area of a metallurgical com-
pany given the frequency of musculoskeletal injuries and they con-
cluded that, having obtained the values for the static and dynamic
load of the activities, it is possible to know the energy consumption
that the workers have while they carry out their tasks. In this study it
was observed that there were notable differences in each position
studied and for 70% of the workers there was an unfavorable situ-
ation of self-esteem and insecurity for work and 42% perceived an
unfavorable situation. The REBA method, for example, indicated that
the postures were of high risk.

Based on what has been mentioned so far, one main important part
of the methodology of this study was the application of the University
of Cambridge's Exclusion Calculator 1.0, which was developed by
the University of Cambridge to provide specific data regarding the
factors that increase the level of exclusion of a workstation, a tool
that tells exactly where it is convenient and feasible to focus when
redesigning a workstation to reduce exclusion from that workstation
and at the same time decrease the risk factors that have negative
impact on the health of the employees who work in it. The exclu-
sion calculator 1.0 used for this research analyzed a series of tasks
related to vision, hearing, cognition, dexterity, reach and movement
based on the workstation that was used by the workers, said work-
station was analyzed under typical and important tasks in the plant
where the study was carried out. The exclusion percentage returned
by the exclusion calculator 1.0 after the analysis and data input in
the interface is based on the data of a survey applied in the United
Kingdom, so that percentage was established as a significant index
to demonstrate the increase or decrease in the exclusion of each
work station by simple comparison of the percentage obtained when
performing all the analyzes under specific guidelines (both genders
between 18 and 68 years old) before and after the intervention pro-
posed in this research.

The 7 Universal Design Principles (National Disability Authority,
2012) were developed in 1997 by a group of architects, product
designers, engineers and environmental design researchers led by
Ronald Mace at North Carolina State University. Its purpose is to
serve as a guide to designers and according to the Center for Univer-
sal Design (NCSU) the principles “can be applied to evaluate existing
designs, guide the design process and educate both designers and
users about the characteristics of more usable products and environ-
ments”. These 7 principles were applied in the redesign and adapta-
tion of the evaluated workstations:
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1 EQUITABLE USE
The design is useful and marketable to people with diverse
abilities.

2 FLEXIBILITY IN USE
The design accommodates a wide range of individual prefer-
ences and abilities.

3 SIMPLE AND INTUITIVE USE
Use of the design is easy to understand, regardless
of the user’s experience, knowledge, language skills,
or education level.

4 PERCEPTIBLE INFORMATION
The design effectively communicates necessary information
effectively to the user, regardless of ambient conditions or
the user’s sensory abilities.

5 TOLERANCE FOR ERROR
The design minimizes hazards and the adverse conse-
quences of accidental or unintended actions.

6 LOW PHYSICAL EFFORT
The design can be used efficiently and comfortably and with
a minimum of fatigue.

7 SPACE AND SIZE FOR APPROACH AND USE
Appropriate size and space are provided for approach, reach,

manipulation, and use regardless of the user’s body size,
posture, or mobility.

METHOD
STAGE 1 (FIRST EVALUATION)

The following workstations were identified and characterized in
order to apply the exclusion calculator 1.0 to each one:

. Sheet metal bending machine
. Sheet metal slitting machine

. Band saw

. Punching machine

. Plasma cutting machine

. Finishing table

. Welding table

. Laser engraver

We proceeded to make video recordings of the employees
working normally in each of the workstations to be later analyzed
with the exclusion calculator 1.0 and a Nordic Questionnaire for
Musculoskeletal Symptoms (NQMS) developed by the Nordic Coun-
cil of Ministers (Kuorinka I, Jonsson B, Kilbom A, Vinterberg H, Bier-
ing-Sgrensen F, Andersson G, et al., 1987) was carried out with each
one of the employees every two weeks on three occasions to later
process the data and ensure that the symptoms were constant.
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STAGE 2 (WORKSTATION INTERVENTION)

With the results obtained from the exclusion calculator, the work-
stations with the highest degree of exclusion were identified and
we proceeded to modify specific parts or completely change the
machinery used in the next workstations based in the application of
universal design:

. Punching machine

. Sheet metal bending machine
. Sheet metal slitting machine

. Plasma cutting machine

STAGE 3 (SECOND EVALUATION)

After the stations were modified, video recordings were made again
to be analyzed with the exclusion calculator 1.0 and the NQMS was
carried out once again with each one of the employees every two
weeks on three occasions. Finally, all these new data was processed,
and a comparison of the results obtained before and after the imple-
mentation of the modifications in the workstations based on the
principles of universal design was stablished with the objective of
verifying a change in the data obtained from the metal processing
plant of MZG.

RESULTS

Regarding the results, each workstation was intervened with the
necessary universal design principle for its modification. The median
of the exclusion level obtained with the University of Cambridge’s
exclusion calculator was 9.19% and dropped to 8.68% after the
implementation of universal design in the next workstations:

PUNCHING MACHINE

To reduce the level of exclusion of the punching machine (Fig. 1),
several principles of universal design were applied, such as size
and space for approach and use (Fig. 2), with which all unnecessary
elements were eliminated to have more space of movement for the
personnel in charge of operating the tools.
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Fig. 1
Punching machine before
the application of Uni-
versal Design principles
with a high degree of
exclusion.

Fig. 2
Size and space for
approach and use.

The principle of simple and intuitive use (Fig. 3) made it possible to
establish an organization in the punching machine tools, classifying
them by shape and size on tables made especially for this purpose.

e

Fig. 3
Simple and intuitive use.
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By applying the principle of low physical effort, the risk that work-
ers had when carrying the steel sheet when it moved out from the
bed (Fig. 4) was eliminated by adapting extensions to the bed of the
punching machine to support said sheet (Fig. 5)

Fig. 4
Worker holding the
moving sheet as it is
processed.

Fig.5
Sheet supported by
extensions adapted to the
punching machine bed.

Finally, the principle of tolerance for error and the principle of per-
ceptible information were implemented in two specific ways: the
use of a color code (yellow/oval, pink/circle, blue/rectangle, green/
square, silver/irregular shapes and gold/drawing and sheet metal
forming) to facilitate the search for tools (Fig. 6) and the engraving of
technical specifications on each of the tools to facilitate the identifi-
cation of the correct tool for the different thicknesses of the material
to be cut (Fig. 7a and Fig. 7b).
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Fig. 6
Example of color code for
the shape of the punching
machine tools.

Fig. 7a
Initial state of the tool.

Fig. 7b
Final state of the tool with
the engraving of technical
specifications applied to
be identified easily.

In this way, according to the results of the exclusion calculator
before and after the application of the universal design principles in
the punching machine, the exclusion level of said workstation was
reduced from 10.88% to 8, 2% (Fig. 8).
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Fig. 8
PUNCHING MACHINE Redulgtion of the exclu-
EXCLUSION LEVEL sion level of the punching

machine.
1

8,25

[ PUNCHING MACHINE EXCLUSION LEVEL

55

2,75

FIRST EVALUATION SECOND EVALUATION

SHEET METAL BENDING MACHINE

To reduce the level of exclusion of the sheet metal bending machine,
the principle of universal design of low physical effort was applied, in
which extensions that support the weight of the sheet were adapted
(Fig. 9).

Fig.9
Supports adapted to
support the sheet while
itis processed.

In this way, according to the results of the exclusion calculator before
and after the application of the universal design principle in the sheet
metal bending machine, the exclusion level of said workstation was
reduced from 9.26% to 8.9% (Fig. 10).
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83 bending machine.
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SHEET METAL SLITTING MACHINE

The sheet metal slitting machine underwent a complete change
based on the principles of low physical effort and simple and intuitive
use, changing the previous pneumatic slitting machine (Fig. 11) for a
hydraulic one with rollers on the bed to facilitate the movement of the
sheets on it and an automatically controlled stop to more easily set
the cutting size in millimeters (Fig. 12).

Fig. 11
Previous pneumatic
slitting machine.
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Fig. 12
New hydraulic slitting
machine with roller
and automated stop.

According to the results of the exclusion calculator before and after
the application of the principles of universal design, a reduction
in the level of exclusion from 9.58% to 8.3% (graph 03) was then

obtained.
SHEET METAL SLITTING MACHINE R dFigi"l 3 ‘i s
eduction of the exclusion
EXCLUSION LEVEL level of the sheet metal
10 slitting machine.

9,5

B SHEET METAL SLITTING MACHINE EXCLUSION LEVEL

85

FIRST EVALUATION SECOND EVALUATION

PLASMA CUTTING MACHINE

The plasma cutting machine also underwent a total change based
on the principles of low physical effort and simple and intuitive use,
replacing the CNC plasma that had a height of 1 meter (Fig. 14) with a
CNC plasma that has a height of 60 centimeters (Fig. 15), facilitating
the transfer of the steel plate by positioning it above the bed of the
machine as well as the addition of an automatic height control that
eliminates the need for the worker to manually lower and raise the
torch while cutting the sheet that is located on the plasma bed.
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According to the results of the exclusion calculator before and after
the application of the principles of universal design, a reduction

in the level of exclusion from 9.72% to 8.4% (graph 04) was then
obtained. It can be concluded that correct working height strongly
influences worker’s comfort.

10

9,5

PLASMA CUTTING MACHINE
EXCLUSION LEVEL

[ PLASMA CUTTING MACHINE EXCLUSION LEVEL

8,5
FIRST EVALUATION SECOND EVALUATION
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Fig. 14
Previous plasma cutting
machine with height of 1
meter and without torch
height control.

Fig. 15
New plasma cutting
machine with height of 60
cm and with height auto-
matic control for cutting
torch.

Fig. 16
Reduction of the exclusion
level of the plasma cutting
machine.
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A specific metal component was taken as a basis to identify whether
production decreased, remained the same or increased since most
of its manufacturing was carried out with the workstations that were
intervened, in this way the intervention directly influenced the num-
ber of parts manufactured per week which increased by 25%.

The results of a specific item of the NQMS application indicates a
reduction in musculoskeletal symptoms which will have to be ana-
lyzed more thoroughly and over a much longer time interval to be
able to definitively establish that musculoskeletal symptoms are
reduced thanks to the implementation of the principles of universal
design in a metal processing plant of the MZG. This item indicates
the existence of discomfort in the last 7 days in specific parts of the
body (neck, shoulder and spine) and was chosen as the basis due to
the way in which the questionnaire was applied.

CONCLUSION

Taking the above into account and based on the procedure already
established and the limitations of the number of personnel used as
study subjects, the following is concluded:

The principles of universal design applied in a systematic and punc-
tual manner with the aim of reducing the exclusion of specific work
stations, in this case of a metal processing plant of the MZG, demon-
strates to have a direct and verifiable impact in the reduction of the
exclusion, the increase in productivity and the reduction of muscu-
loskeletal symptoms, always without forgetting that in order for the
reduction of said symptoms to be definitively established, a longer
interval of time is needed.

The election of the times established for this study in a longitudinal
manner provides the basis for continuing a deeper investigation over
a longer interval of time due to the favorable results they yielded.

The proposed working hypothesis is verified in a real and physi-
cal way by obtaining statistically proven results that can be easily
identified by observing how the characteristics that existed before
required greater physical effort and often a greater number of plant
personnel in a single workstation.

Further investigations can be made related to the work system as a
whole regarding workflow, change of workstations and circulation of
workers in order to avoid “one sided” body movements.

Likewise, the amount of elderly people that can be hired is favored
due to the reduction of the general and specific exclusion of the
plant, which increased the number of workstations that could be
used by elderly people from 3 to 7 after the implementations estab-
lished in the investigation.
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Abstract

Migrants’ access to public services is one of the most critical
barriers to integration, hampered by multiple issues, includ-
ing the status of migrants, which acts as an obstacle to
exercising rights. To develop a more inclusive public service
provision, the multiple identity dimensions and disadvan-
tages of migrants must be considered. Co-designing in
ecosystems that engage migrants, NGOs, public authorities,
ICT developers, and policymakers can highly support it. How-
ever, challenges emerge from co-designing public services
with and for users at the intersection of diverse axes while
understanding how to adopt systemic governance that con-
siders the various needs of the multi-level actors involved. To
reason on such challenges, the article relies on the lessons
learnt from easyRights, an Horizon2020 |A project, and its
experimentation in four pilots. Further reflections regard the
transformative impact and organisational change triggered
in the ecosystem by the practice.
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Services as migrant’s interface
to inclusion and integration

As migrant flows continue to rise across Europe, migrants’ inclusion
and integration are pressing issues that challenge local communities
and public administrations at various institutional levels, from ser-
vice provision to policy making. Migrant’s access to public services
is unquestionably one of the most critical barriers to integration. It
is hampered by multiple issues ranging from restrictive regulations
related to the legal status, cultural and economic barriers, lack of
information about their rights, the service provision and its proce-
dures (Chiarenza et al., 2019; Norredam, 2011), up to limited capacity
to use technology and insufficient proficiency in the host Country’s
language (Abood et al., 2021). This complexity is further aggravated
by their immigrant status, with formal and informal obstacles to
accessing services (May, 2021). Rather than being user-oriented,
public services feature a multi-layered intricacy, as well as a complex
service interdependence, that is a substantial obstacle to migrants’
ability to access information and exercise their rights (Crockett et al.,
2011). In this framework, a relevant role is played by intersectionality.
It unconsciously and unintentionally affects inequality by shaping the
way of thinking and, therefore, how interventions are conceived and
actualised, at various levels and across all domains - from policies
to regulatory and administrative systems, to the labour market, and
beyond (Cho et al., 2013). Consequently, administrative processes
can also play a role in sustaining discrimination and inequality, ulti-
mately influencing people’s well-being and integration, hence affect-
ing life chances (Spade, 2013, p. 798). By extension, being at the
intersection of discrimination axes creates an adverse interplay that
profoundly hinders the execution of administrative procedures.
Given this premise, limited or tortuous access to fundamen-
tal services — healthcare, education, and housing, among others
—and discrimination in receiving equitable services lead to social
exclusion, feeding the gap between dominant and vulnerable groups
(Gauthier, 2016). Governments worldwide are making an effort to
take action, developing new policies and administrative rules that
promote migrant's integration (OECD, 2016, 2018). At a broader scale
and in a systemic way, the European Union has embraced a new
phase of transformation towards inclusion and integration, building
anti-discrimination policies and looking at how digital innovation can
be leveraged to achieve migrant’s integration (Regina & De Capitani,
2022). The situation, however, is still complex, with services acting as
barriers to migrants’ inclusion and integration.

Co-designing more inclusive public services

The public service provision and delivery should be inherently fair
and egalitarian towards its end-users (Fisk et al., 2018; Ponce, 2005).
In this regard, multiple identity dimensions and disadvantages, which
are often interconnected and interdependent (McCall, 2005; Styp-
inska & Gordo, 2017), must be constantly considered when design-
ing services (Anderson & Ostrom, 2015; Corus & Saatcioglu, 2015).
The public sector has the social, cultural, and economic responsi-
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bility to prioritise the development of equitable services considering
the needs and the well-being of those at the intersection of multiple
identity axes (Crenshaw, 1989). In such a framework, co-design can
largely support the public sector in conceiving and developing solu-
tions that better respond to users’' needs (MIICT et al., 2020), consid-
ering that migrants have non-addressed needs, which are often not
known/understood by those who develop such services. In doing so,
also the existing disparities and mismatches between administra-
tive procedures and real-world difficulties that migrants encounter
because of their ethnocultural background (May, 2021) should be
better identified and tackled. Moreover, the interaction among differ-
ent actors, such as civil servants, members of the hosting communi-
ties and migrants, can provide a better understanding of each other’s
needs, primary aims, and effective constraints (Ruhs et al., 2019).
The engagement of end-users and relevant stakeholders serves as
a base to build better services, and ultimately affect and ease the
multifaceted and multi-dimensional process of integration (Concilio,
Costa, et al., 2022). However, co-designing more inclusive public
service provision for migrants implies facing the challenge of work-
ing in a multi-axes intersectional framework while understanding
how to adopt systemic governance that considers the various needs
of the multi-level actors involved. Public service delivery governance
occurs in a setting where users, NGOs, managers and policymakers
enter the loop with specific and, most of the time, diversified visions,
power differences and levels of information, and different interests.
From these premises, relevant questions arise: What are the
obstacles to co-designing public services for users at the intersec-
tion of diverse axes? How is co-design challenged by taking place in
ecosystems that include users, NGOs, managers and policymakers?

Methodology

The contribution relies on the lessons learnt from easyRights, an
H2020 project that leverages ICT potentialities for easing migrants’
ability to exercise their rights, improving their access to public ser-
vices. Over three years, the experimentation involved four pilot sites
- Birmingham (UK), Larissa (Greece), Malaga (Spain), Palermo (ltaly)
—in two development cycles. Eight solutions were co-designed and
tested (easyRights, 2022a) (Fig. 1).

In each cycle, pilots identified and activated a quadruple helix
community as an ecosystem with relevant actors and communities
among researchers (science), tech-providers (industry), civil servants,
managers and policymakers (public sector/policy), users and NGOs
(society) (Schiitz et al., 2019) to be engaged in co-design activities.
Relevant areas and procedures needing improvement were jointly
determined by the ecosystem actors. To map the access proce-

dure, specifically seizing obstacles and barriers, migrants and other
relevant stakeholders were involved in focus groups, interviews, and
participant observations. This provided a clear representation of the
requirements and difficulties connected to the service to target. Such
findings and challenges are brought in as many hackathons where
new or revised service concepts are co-designed with migrants
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and other ecosystem actors (Karimi et al., 2022). The results of the
experimentation are systematised and discussed against relevant
literature. Ultimately, they are explored through a Triple-Loop learn-
ing perspective (Argyris & Schon, 1997; Bateson, 1972; easyRights,
2020), looking at how co-codesign with migrants and other stake-
holders can feed transformative dynamics in the context and within

the organisations and institutions involved.

Benefits and obstacles of co-designing services
in intersectional ecosystems

Designing human-centric public services is a way to empower its
users to access knowledge and rights in an understandable, afforda-
ble, and actionable manner (General Assembly — United Nations,
2015). Looking at services as interfaces to rights (Concilio, Costa, et
al., 2022), the service provision is seen as the first obstacle to tackle
to designerly start to mitigate the gaps in the integration process
(Komatsu et al., 2021). In this framework, the aim is reasoning on the
challenges that emerged while co-designing public services for and
with users at the intersection of diverse axes.

The presence of migrants and NGOs makes the intersec-
tionality issues barge in each ecosystem, contributing to frame the
problems in the services. Relevant issues emerged from the analysis,
resulting in a set of most diffused problems and circumstances that
shows how the status of migrants highly affects the overall access
and exercise of the services (Fig. 2).

315

Towards Better Public Sector Innovation.

Co-designing Solutions to Improve Inclusion and Integration

Fig. 1
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Language barrier s cannot easily interact with officials at the front offices of services [ex. “The major problem we
encountered is the language issue, which affected both the communication with the hospital officer and
with the Municipal officer”.From the second cycle interviews in Larissal;

®  are unable to complete the forms as they do not understand the contents

®  miss to understand the procedures in their entire pathway [ex. “The employees at the employment
centre did not speak other languages besides Italion, do not seem very motivated to put ourselves in g
position to find a job and navigate the procedures”.From the second cycle interviews in Palermo];

e often the language provided by public administrations is not inclusive and does not correspond to the
needs of the users of the service, which leads to the failure of accessing the service. [ex. "o leaflet
arrived through the door, wanting to learn English but didn't know where to go. My daughter read it
and it encouraged me to go, so a relative took me to the local centre”. From the second cycle interviews
in Birmingham];

®  often the lack of accessible languages for migrants adds more difficulties to navigating opportunities
that are provided by the government.[ex. “In general, all affirmed that there is not enough visibility on
those job agencies and it is not really easy to find opportunities”. from the second cycle interviews in

Palermol;
Bureaucratic & procedures are very complex and admit different pathways depending on the legal status of the
complexity migrants;

e the procedures are rarely presented in an understandable manner [ex. “One friend told me to have
gone to the registry office without knowing that it was requested to take the appointment online. When
he arrived, he waited for o long time and after thot, he was told to go back home because he hadn't
taken the appointment. | knew about bad treatment and inequality between locals and migrants. And
more, difficulties in understanding with the workers of the registry office”. From the second cycle
interviews in Palermo];

¢ the strict interdependency among procedural steps make some steps of the pathways highly critical;

some procedures fail to be clearly understood by all the officials who may fail in guiding the immigrants;

the confusion with the big number of forms makes the service less accessible for migrants [ex. At first,
both me and my wife were a little bit confused as there are many steps and forms to fill in. From the
second cycle interviews in Larissal;

e failing to understand the procedures in the entire service pathway results in losing time by doing the
same thing once and again. [ex. “migrants do not even know the initial steps in the process and they go
back and forth between short-term employment and unemployment”. From the second cycle interviews

in Malagal;
Discriminant Officials
behaviour ®  are not always collaborative with migrants;

® may show discrimination and unequal treatment towards migrants [ex. "/ heord about o boy who went
to the registry office having an appointment agreed on the phone and not printed. He was not allowed
to enter while an ftalian lady, with the appointment agreed on the phone, was allfowed to get in. That
was clearly a discrimination”, From the first cycle interviews in Palermo];

®  may cause unjust decisions related to immigrants’ requests;

e often the behaviour of officials increases frustration and confusion among the migrant community [ex.
“we are unable to write a CV or apply correctly for vacancies online, as well as face a job interview
which makes us frustrated.” From the second cycle interviews in Palermo].

These problems and unmet needs are the basis to develop better Fig. 2

services. Nevertheless problems are clearly identified, the high The most diffused prob-
. . . . . . . lems mapped from the

complexity of intersectionality made pilots strive to translate inputs, pilot's diaries (easyRights,

needs, and insights into tangible outcomes. For instance, the Larissa  2022b, pp. 19-20)

pilot addressed the issue of birth registration (S4), answering the

need of women in the hospital after giving birth, which according to

the Country of origin, may not be allowed to interact with third parties

external to the family. These women are provided with a digital solu-

tion that allows them to register the birth directly from the hospital

and autonomously, rather than going through a procedure with many

steps in different offices, which can take several months and involve

several officials. The solution saves time for migrants and shortens

the procedure to one, user-friendly, comfortable step.
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However, beyond putting intersectionality in the loop and impact-
ing the services at their core, the activity also makes surface how it
brings specific challenges into the co-design activities, present in
each ecosystem to various extent:

1 Limited language proficiency, often situations of illiteracy

2 Needs and criticalities depending on ethnocultural back-
ground

3 Various levels of service/technological experience and
literacy

4 Low self-esteem of their contribution

5 Loss of faith in the system due to several failures

6 Need to avoid further frustration and failures.

While recognizing the crucial value of migrants in co-design
activities, the above conditions challenge the process constituting
a significant barrier to participation. Still, all the migrants involved
showed enormous motivation and will to support the projectin
reaching its scope.

Parallel to the challenges related to migrants are those from
the complex ecosystems of actors and stakeholders involved (see Fig.
1). Beyond avoiding jargon and technical terminology, the presence
of users with limited language proficiency requires adopting a simple
and clear language. Specific training is propaedeutic to trigger and
support the various co-design phases. At the same time, the role of
intercultural mediators remains pivotal in engaging migrants and
empowering them to contribute effectively. Fundamental is then
designing and running engagement activities to favour meaningful
participation without exacerbating migrants’ existing frustrations.
Co-design activities, from mapping the service experience to testing
early solutions necessitate careful planning and execution, being
conscious of linguistic, cultural, and technological barriers that may
aggravate feelings of inadequacy and incompetency.

Looking at the broader ecosystem, the public nature of the
services developed requires considering and managing bottlenecks
due to bureaucratic procedures, technological issues such as
interoperability and compatibility, and delays due to the outsourced
development of the solution to external ICT providers engaged
through hackathons. Ultimately, the nature of the ecosystem also
implies power dynamics, different objectives, powers, and agendas
to balance.

Discussing needs, implications, and hindering conditions

The constant engagement of migrants played a crucial role in shed-
ding light on how the status of being migrant impacts their access
to services and the possibility to exercise their rights. Especially
bringing multi-level actors to synergise and work together allowed to
frame the problems in the current service provision across different
domains, from fundamental requirements to increase information
access and usability to the need to make procedures more flexible
and adaptable to migrants’ needs, levels of experience, legal and
digital literacy. These elements add layers of complication to the
framework in which co-design takes place, leading to challenge its
very practice.

Towards Better Public Sector Innovation.
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The discourse so far described unfolds through the process of
Triple-Loop Learning (Argyris & Schon, 1997; Bateson, 1972) at the
core of the project (easyRights, 2020), implying to reflect on the three
dimensions of the actions for easing migrants’ access to services
(what), the methodological approach for achieving more accessible
services exploiting ICT (how), and the value creation that underpins
a systemic change in a transition perspective (why) (Concilio et al.,
2021). Key reflections include the first steps of organisational change
(Deserti & Rizzo, 2014; Junginger et al., 2009) triggered in pilot
ecosystems. The public administrations realised the benefits from
the approach and the general lack of institutional readiness towards
experimentation with emerging technologies and the integration of
participatory practices. The overall activity proved how co-creating
with end-users and relevant stakeholders is a fundamental asset to
creating better public services, showing the need to embed design
in the organisational culture (Deserti & Rizzo, 2019). Consequently,
the interplay among the quadruple-helix actors exposed the public
administrations to reasonings orienting transformation and strategic
planning for improving service provisions.

Further reasoning concerns the feasibility and appropriate-
ness of a one-size-fits-all approach to solutions, while the logic of
replication, transferability, and scaling (up and out) must be taken
into strong consideration (Moore et al., 2015). Benefits to boost pub-
lic sector innovation derive from sharing solutions and responsible
practices among administrations or even from developing solutions
in a joint effort. It is the example of the Wiki solution that Palermo
later adopted and adapted by Malaga (Concilio, Karimi, et al., 2022).
The Palermo pilot developed a Wiki space that puts together official
and unofficial knowledge to help migrants in seeking a job, but is also
a place to share their stories and help others in the same condition
to understand what to do, how, and when (S6). In particular, the Wiki
space supports migrants in understanding that abilities and skills
they do not consider relevant are competencies to be enhanced
when looking for a job. The solution was scaled out to Malaga being
adapted to the context and its procedures (S2).

Conclusions, limits and open questions

Stocktaking co-design allows framing broader issues of service
co-design for social integration. Although the interplay among mul-
ti-level actors profoundly challenges the co-design practices, their
participation brings specific needs and perspectives into the inno-
vation loop, clearly feeding the value production chain (Prahalad &
Ramaswamy, 2004). However, multilateral improvements are required
to address the real obstacles preventing migrants’ integration, inte-
grating bottom-up (co-creation and co-design) and top-down actions.
The public sector mostly operates within established struc-
tures and bureaucratic processes, which may resist bottom-up inno-
vation. How can the existing institutional frameworks be transformed
to facilitate the incorporation of innovative ideas and practices? The
implementation of inclusive public service provision requires ade-
quate resources, including funding, skilled personnel, and tech-
nological infrastructure. How can these resources be mobilised to
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support the co-design and delivery of public services that address
the needs of migrants effectively? Considering the conditions of the
setting, what are the most responsible strategies, scalable beyond
the pilot dimension, for a steady engagement of migrants, NGOs,
public authorities, ICT developers, and policymakers in co-designing
inclusive public services? A bottom-up approach to public sector
innovation requires strong political will and leadership support. To
what extent can policymakers and public authorities embrace and
sustain such approaches, considering potential resistance and the
need for long-term commitment?

To guarantee the existence of a social landscape of sustain-
able integration, commitment to embed diversity should extend from
inclusion policies to effective engagement of end-users in co-crea-
tion, ensuring equitable and more suitable conditions for conceiving
and developing better solutions that are user- and migrant-friendly.
To bring such a transformative impact requires a systemic organisa-
tional change that sets more favourable conditions for a steady and
seamless end-to-end collaboration between public administration,
industries, and civil society, as the parties involved in migrant integra-
tion in society. According to this, the impact of participatory practices
is also on the level of organisational learning (Deserti & Rizzo, 2015).
The public administrations involved in the ecosystems gained a clear
grasp of the situation, being pushed to reflect on how to revise its
service provision and implement policies to support (public sector)
innovation, sustaining an effective embedment of more inclusive and
accessible solutions in the service provision. Relevant knowledge
concerns how co-designing services can contribute to migrants’
socioeconomic integration on the two intertwined levels of (a) devel-
oping more inclusive, accessible solutions (Concilio, Costa, et al.,
2022) and (b) impacting policy-making to sustain an effective embed-
ment in the service provision (MIICT et al., 2022). Legal and regula-
tory frameworks can play the role of opportunities or limitations for
inclusive public service provision. How can these frameworks be
adapted or reformed to promote migrants’ access to services while
ensuring compliance with existing laws and regulations?

Developing solutions in the four ecosystems demonstrated that ben-
efits to boost public sector innovation derive from creating solutions
hardly covered by the technological market, but also from sharing
solutions and responsible practices with other administrations for
integration or even developing them jointly. The discourse makes it
evident that the public sector must overcome organisational dogmas
to pursue innovation. From the steady integration of participatory
activities to an effective engagement of multiple actors in ecosys-
tems to the definition of requirements for producing administrative
procedures and procedural documents in a way that considers
migrants’ needs, the public sector still needs recommendations and
support to improve accessibility while lessening the administrative
burden. Recommendations that advance in two directions: prompt-
ing human rights literacy and interculturalism (Cantle, 2012; Watt,
2006) in public authorities to set the ground for better practices that
exploit existing technology, beyond acceptance, towards long-term
sustainability.

Towards Better Public Sector Innovation. diid DSI No.1 — 2023
319 Co-designing Solutions to Improve Inclusion and Integration Doi: 10.30682/diiddsi23t2j



The potential applicability and scalability of the findings from the eas-
yRights project extend beyond the project’'s immediate context and
the migrant population. The benefits of enhanced and citizen-cen-
tred public sector delivery are not limited to migrants alone; they

can also positively impact the broader citizenry. Consequently, the
project has a wider potential that could serve as a base for advance-
ment for the overall public sector innovation domain. By recognizing

the wider implications and potential transferability of the project's
results, there exists an opportunity to transform public service
provision to better serve all members of society, thereby warranting
further exploration and investigation.

Nevertheless, here comes one of the limits of experimentation.
Although it sheds light on the need for systemic change, the aware-
ness spread within the ecosystems and its actors but reaching the
top levels of decision-making for implementing procedures and
services at the governmental level is a different matter.

Funding

The work was funded through the easyRights project. This project
has received funding from the European Union’s H2020 Programme,
GA 870980. The opinions expressed herewith are solely of the
authors and do not necessarily reflect the point of view of any EU

institution.

References

Abood, J., Woodward, K.,
Polonsky, M., Green, J.,
Tadjoeddin, Z., & Renzaho,
A. (2021). Understanding
immigrant settlement
services literacy in the
context of settlement ser-
vice utilisation, settlement
outcomes and wellbeing
among new migrants: A
mixed methods systematic
review. Wellbeing, Space
and Society, 2, 100057.
https://doi.org/10.1016/].
wss.2021.100057

Anderson, L., & Ostrom,
A. L. (2015). Transform-
ative Service Research:
Advancing Our Knowl-
edge About Service and
Well-Being. Journal of
Service Research, 18(3),
243-249. https://doi.
org/10.1177/109467
0515591316

320 llaria Mariani, Francesca Rizzo, Grazia Concilio

Argyris, C., & Schon, D.

A. (1997). Organizational
learning: A theory of action
perspective. Reis, 345-348.

Bateson, G. (1972). Steps
to an Ecology of Mind (Vol.
988). University of Chicago
Press.

Cantle, T. (2012). Intercul-
turalism: The new era of
cohesion and diversity.
Palgrave Macmillan.

Chiarenza, A., Dauvrin, M.,
Chiesa, V., Baatout, S., &
Verrept, H. (2019). Support-
ing access to healthcare
for refugees and migrants
in European countries
under particular migratory
pressure. BMIC Health Ser-
vices Research, 19(1), 513.
https://doi.org/10.1186/
12913

-019-4353-1

Cho, S., Crenshaw, K.

W., & McCall, L. (2013).
Toward a Field of Intersec-
tionality Studies: Theory,
Applications, and Praxis.
Signs: Journal of Women
in Culture and Society,
38(4), 785-810. https://doi.
org/10.1086/669608

Concilio, G., Costa, G.,
Karimi, M., Vitaller del
Olmo, M., & Kehagia, O.
(2022). Co-Designing with
Migrants’ Easier Access
to Public Services: A
Technological Perspective.
Social Sciences, 11(2).
https://doi.org/10.3390/
socsci11020054

Concilio, G., Karimi, M., &
Mariani, I. (2022). A wiki-
space driven approach
towards inter-organizational
learning. IFKAD - 17th
International Forum on
Knowledge Asset Dynam-
ics, 1748-1761.


https://doi.org/10.1016/j.wss.2021.100057
https://doi.org/10.1016/j.wss.2021.100057
https://doi.org/10.1177/1094670515591316
https://doi.org/10.1177/1094670515591316
https://doi.org/10.1177/1094670515591316
https://doi.org/10.1186/s12913-019-4353-1
https://doi.org/10.1186/s12913-019-4353-1
https://doi.org/10.1186/s12913-019-4353-1
https://doi.org/10.1086/669608
https://doi.org/10.1086/669608
https://doi.org/10.3390/socsci11020054
https://doi.org/10.3390/socsci11020054

Concilio, G., Karimi, M., &
Rossl, L. (2021). Complex
Projects and Transi-
tion-Driven Evaluation: The
Case of the easyRights
European Project. Sustain-
ability, 13(4). https://doi.
org/10.3390/su13042343

Corus, C., & Saatcioglu, B.
(2015). An intersectionality
framework for transforma-
tive services research. The
Service Industries Journal,
35(7-8), 415-429. https://
doi.org/10.1080/02642069
.2015.1015522

Crenshaw, K. (1989).
Demarginalizing the inter-
section of race and sex: A
Black feminist critique of
antidiscrimination doctrine,
feminist theory, and antirac-
ist politics. Routledge.

Crockett, D., Anderson, L.,
Bone, S. A, Roy, A., Wang,
J.J.,, & Coble, G. (2011).
Immigration, Culture, and
Ethnicity in Transforma-
tive Consumer Research.
Journal of Public Policy &
Marketing, 30(1), 47-54.
https://doi.org/10.1509/
jppm.30.1.47

Deserti, A., & Rizzo, F.
(2015). Design and Organ-
izational Change in the Pub-
lic Sector. Design Manage-
ment Journal, 9(1), 85-97.
https://doi.org/10.1111/
dm;j.12013

Deserti, A., & Rizzo, F.
(2019). Embedding design
in the organizational
culture: Challenges and
perspectives. In G. Julier,
M. N. Folkmann, N. P. Skou,
H.-C. Jensen, & A. V. Munch
(Eds.), Design culture:
Objects and approaches
(pp. 39-51). http://doi.
org/10.5040/978147
4289856.0009

easyRights. (2020).
Triple-Loop Learning Mech-
anisms (Deliverable D5.1).

easyRights. (2021). Pilot
Agendas (Deliverable D1.3).

easyRights. (2022a). Report
on Pilot Co-creation and
Governance activities 2
(Deliverable D2.2).

easyRights. (2022b).
Socio-economic Impact
Assessment (Deliverable
D5.3).

Fisk, R. P,, Dean, A. M.,
Alkire (née Nasr), L.,
Joubert, A., Previte, J.,
Robertson, N., & Rosen-
baum, M. S. (2018). Design
for service inclusion:
Creating inclusive service
systems by 2050. Journal
of Service Management,
29(5), 834-858. https://doi.
org/10.1108/JOSM-05-
2018-0121

Gauthier, C.-A. (2016).
Obstacles to socioec-
onomic integration of
highly-skilled immigrant
women. Equality, Diversity
and Inclusion: An Interna-
tional Journal, 35(1), 17-30.
https://doi.org/10.1108/
EDI-03-2014-0022

General Assembly - United
Nations. (2015). Resolution
adopted by the General
Assembly on 11 September
2015. A/RES/69/315 15
September 2015. New York:
United Nations. https://
www.un.org/en/develop-
ment/desa/population/
migration/generalas-
sembly/docs/globalcom-
pact/A_RES_70_1_E.pdf

Junginger, S., Sangiorgi, D.,
& others. (2009). Service
design and organisational
change. Bridging the gap
between rigour and rele-
vance. International Associ-
ation of Societies of Design
Research, 4339-4348.

Karimi, M., Concilio, G., del
Olmo, M. V., & Morelli, N.
(2022). Easing Migrants’
Access to Public Services:
The Palermo’s Hackathon
in the easyRights Project.
In B. Akhgar, K. L. Hough,
Y. Abdel Samad, P. Saskia
Bayerl, & A. Karakostas
(Eds.), Information and
Communications Technol-
ogy in Support of Migration
(pp. 139-153). Springer
International. https://doi.
org/10.1007/978-3-030-
93266-4_9

Komatsu, T. T., Salgado,
M., Deserti, A., & Rizzo, F.
(2021). Policy labs chal-
lenges in the public sector:
The value of design for
more responsive organi-
zations. Policy Design and
Practice, 4(2), 271-291.
https://doi.org/10.1080/25
741292.2021.1917173

Towards Better Public Sector Innovation.

321

May, P. (2021). The Letter
and Spirit of the Law: Bar-
riers to Healthcare Access
for Asylum Seekers in
France. Journal of Interna-
tional Migration and Inte-
gration, 22(4), 1383-1401.
https://doi.org/10.1007/
s12134-021-00821-5

McCall, L. (2005). The Com-
plexity of Intersectionality.
Signs: Journal of Women in
Culture and Society, 30(3),
1771-1800. https://doi.
org/10.1086/426800

MIICT, REBUILD, NADINE,
MICADO, EASYRIGHTS, &
WELCOME. (2020). Joint
Migration Policy Whitepa-
per. Towards ICT-Enabled
Integration of Migrants.
https://digital-strategy.
ec.europa.eu/en/news/
migration-whitepa-
per-new-approach-digi-
tal-services-migrants

MIICT, REBUILD, NADINE,
MICADO, WELCOME, &
EASYRIGHTS. (2022). Joint
Handbook on Migrants’
Integration: A Service
Design and Supply Per-
spective.

Moore, M.-L., Riddell, D.,

& Vocisano, D. (2015).
Scaling Out, Scaling Up,
Scaling Deep: Strategies of
Non-profits in Advancing
Systemic Social Innovation.
The Journal of Corporate
Citizenship, 58, 67-84.
JSTOR. http://www.jstor.
org/stable/jcorpciti.58.67

Norredam, M. (2011).
Migrants’ access to health-
care. Dan Med Bull, 58(10),
B4339.

OECD. (2016). Making Inte-
gration Work. Refugees and
others in need of protec-
tion. OECD Publishing.

OECD. (2018). Working
Together for Local Inte-
gration of Migrants and
Refugees in Paris. OECD
Publishing.

Ponce, J. (2005). Good
administration and adminis-
trative procedures. Indiana
Journal of Global Legal
Studies, 12(2), 551-588.
https://www.repository.law.
indiana.edu/ijgls/vol12/
iss2/10

Co-designing Solutions to Improve Inclusion and Integration

Prahalad, C. K., &
Ramaswamy, V. (2004).
Co-creation experiences:
The next practice in value
creation. Journal of Interac-
tive Marketing, 18(3), 5-14.
https://doi.org/10.1002/
dir.20015

Regina, P., & De Cap-

itani, E. (2022). Digital
Innovation and Migrants’
Integration: Notes on EU
Institutional and Legal
Perspectives and Criticali-
ties. Social Sciences, 11(4).
https://doi.org/10.3390/
socsci11040144

Ruhs, M., Tamas, K., &
Palme, J. (2019). Bridging
the gaps: Linking research
to public debates and policy
making on migration and
integration. Oxford Univer-
sity Press.

Schiitz, F., Heidingsfelder,
M. L., & Schraudner, M.
(2019). Co-shaping the
Future in Quadruple

Helix Innovation Systems:
Uncovering Public Prefer-
ences toward Participatory
Research and Innovation.
She Ji: The Journal of
Design, Economics, and
Innovation, 5(2), 128-146.
https://doi.org/10.1016/j.
sheji.2019.04.002

Spade, D. (2013). Inter-
sectional Resistance

and Law Reform. Signs:
Journal of Women in
Culture and Society, 38(4),
1031-1055. https://doi.
org/10.1086/669574

Stypinska, J., & Gordo, L.

R. (2017). Gender, age and
migration: An intersectional
approach to inequalities in
the labour market. Euro-
pean Journal of Ageing,
15(1), 23-33. PubMed.
https://doi.org/10.1007/
s510433-017-0419-2

Watt, P. (2006). An Intercul-
tural Approach to Integra-
tion. Translocations, 1(1),
151-160. http://citeseerx.
ist.psu.edu/viewdoc/down-
load?doi=10.1.1.604.2660
&rep=rep1&type=pdf

diid DSI No.1 — 2023
Doi: 10.30682/diiddsi23t2j


https://doi.org/10.3390/su13042343
https://doi.org/10.3390/su13042343
https://doi.org/10.1080/02642069.2015.1015522
https://doi.org/10.1080/02642069.2015.1015522
https://doi.org/10.1080/02642069.2015.1015522
https://doi.org/10.1509/jppm.30.1.47
https://doi.org/10.1509/jppm.30.1.47
https://doi.org/10.1111/dmj.12013
https://doi.org/10.1111/dmj.12013
http://doi.org/10.5040/9781474289856.0009
http://doi.org/10.5040/9781474289856.0009
http://doi.org/10.5040/9781474289856.0009
https://doi.org/10.1108/JOSM-05-2018-0121
https://doi.org/10.1108/JOSM-05-2018-0121
https://doi.org/10.1108/JOSM-05-2018-0121
https://doi.org/10.1108/EDI-03-2014-0022
https://doi.org/10.1108/EDI-03-2014-0022
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_70_1_E.pdf
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_70_1_E.pdf
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_70_1_E.pdf
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_70_1_E.pdf
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_70_1_E.pdf
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_70_1_E.pdf
https://doi.org/10.1007/978-3-030-93266-4_9
https://doi.org/10.1007/978-3-030-93266-4_9
https://doi.org/10.1007/978-3-030-93266-4_9
https://doi.org/10.1080/25741292.2021.1917173
https://doi.org/10.1080/25741292.2021.1917173
https://doi.org/10.1007/s12134-021-00821-5
https://doi.org/10.1007/s12134-021-00821-5
https://doi.org/10.1086/426800
https://doi.org/10.1086/426800
https://digital-strategy.ec.europa.eu/en/news/migration-whitepaper-new-approach-digital-services-migrants
https://digital-strategy.ec.europa.eu/en/news/migration-whitepaper-new-approach-digital-services-migrants
https://digital-strategy.ec.europa.eu/en/news/migration-whitepaper-new-approach-digital-services-migrants
https://digital-strategy.ec.europa.eu/en/news/migration-whitepaper-new-approach-digital-services-migrants
https://digital-strategy.ec.europa.eu/en/news/migration-whitepaper-new-approach-digital-services-migrants
http://www.jstor.org/stable/jcorpciti.58.67
http://www.jstor.org/stable/jcorpciti.58.67
https://www.repository.law.indiana.edu/ijgls/vol12/iss2/10
https://www.repository.law.indiana.edu/ijgls/vol12/iss2/10
https://www.repository.law.indiana.edu/ijgls/vol12/iss2/10
https://doi.org/10.1002/dir.20015
https://doi.org/10.1002/dir.20015
https://doi.org/10.3390/socsci11040144
https://doi.org/10.3390/socsci11040144
https://doi.org/10.1016/j.sheji.2019.04.002
https://doi.org/10.1016/j.sheji.2019.04.002
https://doi.org/10.1086/669574
https://doi.org/10.1086/669574
https://doi.org/10.1007/s10433-017-0419-2
https://doi.org/10.1007/s10433-017-0419-2
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.604.2660&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.604.2660&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.604.2660&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.604.2660&rep=rep1&type=pdf

Track 2

Creating Methodological
Design Processes for
Empowering Artisans

of Cali, Colombia

Edgar Andrés Martinez Muioz Diana Marcela Giraldo Pinedo
Universidad Auténoma de Occidente Universidad Auténoma de Occidente
eamartinez@uao.edu.co dmgiraldo@uao.edu.co

ORCID 0000-0003-1060-875X ORCID 0000-0002-2883-5814
Abstract Keywords

This paper describes how, from an academic exercise, Artisans

Industrial Design students assume the role of social intra- Empowerment
preneurs (Cabana, 2018: 90-91) to become aware of the Design

potential of design and the richness in non-academic learn- Social

ing that this type of dynamics can generate. In Colombia, Methodology

there is sometimes a dependency between the artisan and
the designer, because some professionals hired by state
entities or third-sector agencies carry out design processes
for the artisans, considering their skills, but these designs
are not generated in a participatory manner. What is sought
with this exercise is to empower artisans through the search
for a design process according to their needs, where collec-
tively the designer facilitates the artisan the incorporation of
elements of the design process proper to the design into the
empirical exercise of the artisan. This way, the artisan meets
the creative requirements of customers and the local market,
which allows them to increase their competitiveness and not
depend on the designers to achieve a product portfolio that
guarantees economic, cultural, and social sustainability.
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Introduction

Bourdieu (2010) considers that symbolic and cultural capitals are
factors for the circulation and acquisition of different artifacts, their
markets determine the aesthetic judgment and, therefore, affect
cultural consumption, which becomes a reflection of social status.
In the case of Colombian artisans, this is not the exception, and the
perception of the craft product is linked to the field to which the
observer belongs and it is delimited by their educational level and
social origin; the artwork makes sense for those who possess the
cultural level of the code that it proposes.

In this case, the perception is linked to the field in which the
customer of the artisanal object belongs and is delimited by the edu-
cational level and social origin. According to ‘Artesanias de Colom-
bia's Data, there are 31,003 artisans of which 67,2% are over 40
years old and 23,2% are over 60; 43,6% of these groups of artisans,
have learned their trade through the transmission of knowledge at a
family level, and only 11,4% from training institutions or governmen-
tal promotional projects. Most of them trade their products directly
to the final customer (76,2% of them), stating that the main difficulty
they face is ignorance regarding the market on the part of the buyers’
and their preferences. Only 27.9% of that group have accessed fairs
and exhibition events, which makes most artisans sell their products
in the spaces where they live or in a market with a similar social
origin or educational level to theirs.

In present times, and to respond to the role of the designer,
it is relevant to make visible what must be done to access the most
important fair and marketing showcases in the country, where there
are business roundups with international purchasers and showcases
focused on a knowledgeable public. This requires not only being
able to pay for participating in the events but also being admitted to
a selection process at a national level, where criteria such as identity,
design, technical management of the trade, corporate image, market-
ing, and exhibition are evaluated. Out of these 5 criteria only one, that
of identity, depends 100% on the traditional training of the artisan.
For the other criteria, the support or accompaniment of designers
and specialists in commercial and marketing issues is required. The
very construction of this market model establishes a connection of
reliance. (Ramirez, 2015).

Being an artisan, in a traditional sense, is to capture cultural
aspects of a certain social group in an object, it is a way of writing,
conserving, and protecting thoughts through objects, however, the
economic system in which we live has led these groups to stop
producing objects for their daily use and begin to depend on its
commercialization for their subsistence due to the dynamics of
accumulation and incessant productivity of the economic model that
prevails today.

Itis also important to review the impact that the design exer-
cise can have on the craft sector, how much the designer can con-
tribute to the improvement in the quality of life of the artisans, how
much the designer can transform a context with so many socio-eco-
nomic problems, and how far they can assume the responsibility
within the commercial difficulties of cultural practice.

Creating Methodological Design Processes
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Socio-economic characteristics of the artisans from Cali
with whom the methodological process was carried out

Currently, making an artisan product has a different meaning,
because what used to be a daily activity, today is linked to a gener-
ation of income that offers the community the commercialization of
its products, thus transforming the reason for being of this cultural
expression. This situation has led to commercialization becoming
one of the main sources of subsistence for the communities. The
commercial exercise has often involved an economic mishap since
the artisans are a population with a low educational level. It has

been known that only 52% of the artisans completed primary school,
18% secondary school, and 3% had access to higher education.
Regarding the commercial dynamics, most artisans sell their objects
from their workshops and 85% do so in the local market, which has
created a perfect scenario for intermediaries to obtain the most profit
from this economic activity. Only 27.9% of artisans in the country
have accessed fairs and exhibition events, which makes us think that
most artisans sell from their living spaces and in a market that has

a social origin and a level of education similar to theirs. One of the
current problems of the artisan sector is the informality of their work,
which leads to a constant rotation in economic activity, as well as the
low supply of human resources for the growth of their workshops,
little productive capacity, and a low response to market demands,
some difficulty to obtain raw materials, and the low levels of educa-
tion in the artisan sector. http://www.artesaniasdecolombia.com.co/
PortalAC/C_sector/caracterizacion_81).

The complexity of the social-economic scenario that artisans
face due to their limitations to access directly to a commercial mar-
ket leads us to think about how social innovation theory is relevant
in inclusion and empowerment processes among social groups and
vulnerable populations. Relationships between citizens and, in this
case, artisans and designers in training, need to be included, evoking
collaborative practices where there is an exchange of knowledge and
mutual knowledge, where the designer is an agent of change that
contributes to the autonomous growth of the artisan and the student
acquires knowledge in social design processes. The process that
has been carried out seeks the designer to be a facilitator who gives
access to alternatives that contribute to the search for economic,
cultural, and social sustainability in the current commercial dynamics
of artisan workshops.

This exercise was carried out in two academic periods
with 7 artisans, 3 women and 4 men, performing craft trades such
as mustacilla fabric, imitation jewelry and jewelry, cabinetmaking,
wood lathe and work in guadua (a type of bamboo). The products
they develop range from large and small format decoration pieces, to
fashion accessories, wooden carts, and jewelry. Out of these, 3 have
points of sale located in the Loma de la Cruz Artisan Park, which is
managed by the Mayor’s Office and the others have their workshops
in their home. In their commercial showcase are the fairs and events
that are organized in the country. In all cases, handicrafts are infor-
mal and low-income jobs.
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The role of the industrial designer in creative
and product development processes within communities

The designer must make a cultural recognition from a community
that lives in conditions of vulnerability, as manifested by Margolin
(Margolin & Margolin, 2002), focusing the efforts on which the
designer constantly solves problems but directing them towards
those who seek a social and environmental impact through partic-
ipatory design or co-design processes (Buchanan, 2004, 30-39).
For Gui Bonsiepe (Bonsiepe, 2019), designing that seeks to solve
problems with a social approach, is not a type of design but a posi-
tion assumed by some designers and highlights the importance of
more and more professionals assuming it to mitigate and control the
impact of design activity.

In order to respond to the role of the industrial designer, it is
important to make visible the access to trade fairs and showrooms
in Colombia, where there are business roundups with international
buyers and showrooms focused on a knowledgeable public. Of these
5 criteria only one, identity, depends 100% on the traditional training
of the artisan; for the others, the support of designers and specialists
in commercial and marketing issues is required. Given the level of
training already explained, a dependency relationship is established,
starting from how the dynamics between artisans and designers are
conceived.

Making a review of the figures of the most important craft
fairs in the country, it is still contradictory that we observe that only
3% of the artisans, from different entities and identified by the gov-
ernment, have worked on strengthening their productive units in the
line of development of the artisan product. This is present because
the projects and their activities are defined from the perspective of
the designer, who evaluates and transmits the importance of consid-
ering the trends and dynamics of the global market to the artisans,
but without taking the contextual needs of the population with which
they work as a starting point. The company emphasizes that the
design process with the community has a participatory design or
co-design as principle.

Now, when talking about the concepts of participatory
design and co-design, it is important to cite Manzini and Margolin.
The former defines it as a new culture to guide the processes of
social change that leads to sustainability (Manzini, 2015); it implies a
socio-technical transformation driven by social change and incor-
porates all the related actors. While for Margolin (2017), the word
social must seek the well-being of all; therefore, designing with this
approach is a practice committed to a better world from a formal
and functional response to a specific situation and context (Margo-
lin, 20086).

Garcia (1982) proposes to interpret the conflicts suggested
by capitalism in the development of cultural practice, in search of
answers about the distance between producers, marketing chan-
nels, and boutiques, which for this case would be artisans, artisanal
marketing highlights, and the workshop. He also questions why
communities increasingly tend to produce for a trade to which they
have no access, other than for local consumption. It is where they
directly manage to generate income, questioning within that busi-
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ness culture what economic and symbolic are related to what is sold
and desired by the artisan, the designer, and, in this case, the govern-
ment company that gives the political guidelines.

Participatory design methodology for the empowerment
of the creative and commercial artisanal process

The project was born as an academic exercise for fourth-semes-

ter students of the industrial design program of the Universidad
Auténoma de Occidente in Cali, Colombia. Instances of collaborative
work with the community, in this case, the artisans, are defined to
meet specific needs.

The Universidad Autonoma de Occidente has a social pro-
jection plan, as one of its three missionary activities. It is important,
within the Faculty of Architecture, Urbanism, and Design, to generate
projects that allow a symmetrical relationship between the academy
and the communities, for the collective search for solutions to social,
environmental, cultural, or economic problems. All this is through
participatory processes that reflect the socio-cultural sensitivity of
the actors involved. The conception of ideas and their materialization
is developed collaboratively, generating a direct link between the
disciplines’ expertise and the community’'s needs.

Through an ethnographic approach, the students identify
the context and culture of the artisans to minimize possible neg-
ative impacts on issues of social sustainability of the project and
its design, to guarantee that the co-design phase is enriched and
adequately developed among all parties. From the latter, the techni-
cal requirements are focused on their coherence about the culture,
the context, and the artisan’s design language in which object terms
are produced, generating an appropriation of the methodological
processes by the artisans in return. Having these requirements
established, the co-design stage begins and the product develop-
ment alternatives are recognized through the Ideation-Doing pro-
cesses. This goes hand in hand with the analysis of the object as a
sign, in terms of object language (Sanchez, M. 1998), allowing the
connection with the formal response and the elements of the arti-
san’s symbolic meaning. The students then collect the information
and validate with the artisan the elements of use and perception that
arise from the proposed design process.

A
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The process begins by making a preliminary approach to the artisan
with whom you are going to work, and it is offered, as an identified
need, that the artisans can do the exercise of design and commer-
cialization with their clients of the local market in an autonomous
way. Taking this premise as a starting point, students perform various
ethnographic key activities to the development of the listening phase
which is an immersion in the context, based on the Ideo Toolkit
(Ideo, 2011) and The Toolbox of the Young Researcher (Létourneau,
2007). Here, there is an approach to various actors in the context
of the artisan, such as relatives, suppliers, and customers, among
others. After that, the students begin the ideation phase, analyzing
and synthesizing the information collected. They define what they
identified and they must approach the project and begin with the
exercise of co-design with the artisan. Both, hand in hand analyze
the step by step of the design process, which in most cases occurs
by producing or manufacturing pieces without a sketch or previous
proposal. In this exercise, it is crucial that students together with the
artisan to enrich the design process and find points of convergence
where moments of design can be incorporated, but coherent with
the culture of the artisans. The artisan-designers team defines which
aspects to potentiate, which ones to conserve, and which of them
can perhaps be eliminated. In this way, a methodological design is
defined for each of the artisans, including both the design process of
each craft workshop and the tools for marketing; it allows the arti-
sans to identify tastes, requirements, and needs that the local client
manifests when requesting a customized craft.

In some cases, at the request of the artisan, moments of
trend analysis were incorporated into search engines and colorimetry,
so that artisans need to be updated with the dynamics of the market.

Fig. 1
Presentation of the
product designed by stu-
dents and the artisan.
Note: Students Sofia
Acevedo, Felipe Gaviria,
and Manuela Gonzalez
with the artisan Octavio
Toro. 2021.

Once the design is defined by the artisan, the production phase

is carried out; each group of students makes the inputs that are
required so that the artisan in his workshop and according to his
daily activities can implement the designed methodology. Some
develop adaptable primers and notebooks with tools and supplies,
others develop tiles and boards like those in the monopoly game,
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and others design a surface with interactions so that the artisan
finds all the tools in one place. Each response varies according
to the tastes and needs of each of the artisans.
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Fig. 2
Products designed by
students and the artisan.
Note: Pre-production of
a methodology for the arti-
san Wilfredo Méndez.

Fig. 3
Presentation of the prod-
uct designed by stu
dents and the artisan.
Note: Delivery of the
methodology Carnauba
to the artisan Jaime Gon-
zales 2021 by the design
team.



Once the delivery of the methodological material finishes and is
socialized, the artisan and the group of students validate the meth-
odology and design a new object. This is to identify if the proposed
solution responds to their needs and if it empowers them in the
design process, to continue constantly creating new products for
their workshop.

Results and Conclusions

The result of the academic process was the structure of seven
artisan design methodologies. In aspects such as the artisan client
relationship, the creative process, the search for market trends and
requirements, and improvements in the production process to be
strengthened, which sometimes went hand in hand with the object
design development.

This process also allowed the students to connect with a
real community, learning from the experiential way in which others
generate creative proposals, in addition to know other realities that
permit the learning of social design.

Artisans need to be able to empower themselves with
their artisanal development process; hence, they can be part of the
commercial dynamics, as well as achieving the sustainability that
is required for the conservation and strengthening of this cultural
practice.

The co-creation work between students and artisans allows
for a greater degree of appropriation of the symbolic value of the arti-
sanal objects, guaranteeing an appropriation by the artisan so that
once the designer is not there, he can implement it.

Incorporating design processes in the artisan value chain
improves the competitiveness of handmade products and, thus, their
participation in trade fairs and events.

In all the methodologies proposed, based on industrial
design strategies, there is a clear unity between the phases of
inquiry, ideation, and implementation with the artisan processes.
The value of these methodological proposals then lies in the way in
which students appropriate the steps to follow and connect them
with the needs of their client-user.
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Abstract Keywords

The territory is configured as a space that is limited, occupied, Intersectionality
and used by different actors. From these, diverse relationships Empowerment

of complementation and reciprocity but also conflict and con-  Systemic design
frontation are generated in the form of complex systems, mak- Regional planning
ing the territory a “system of systems” (Luras, 2016; Jackson & Co-creation methodology
Keys, 2019). It evokes the concept of intersectionality, as it is

used to designate the perception of power relations, putting in

doubt the existence of empowerment of certain less favored

actors. Systemic design is a practical-methodological-theoret-

ical field where systems and design thinking and practice con-

verge to address the complexity of citizen participation as the

relationships of various elements, having multiple foci, consid-

ering these elements as human or non-human from a territorial

point of view. Service design proposes that the actors of the

ecosystem are considered “users” and “co-producers” of the

service since all of them interact with the DRA at some level.

Through co-production and co-creation techniques, around

30 community citizen online workshops and 16 participatory

webinars were carried out. The objective of these workshops,

in addition to contributing to the elaboration and adjustment of

the diagnosis and Design of the Regional Development Strat-

egy (ERD) of Los Lagos, Chile, seeks to generate social innova-

tion. The use of databases and various media made it possible

to design workshops in remote mode, which achieved effective Copyright © 2022

participation of more than 2,000 people. diid disegno industriale
industrial design
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Concepts

The territory is a concept that has been part of the theoretical field in
the various currents of geographical thought. It is formed by an indis-
soluble, supportive, contradictory set of object and action systems,
considered the unique context in which history takes place (Lla-
nos-Hernandez, 2010). The territory is configured as a space that is
limited, occupied, used, and appropriated in different ways by human
and non-human actors, linked to the field of power over this space
exercised by the dominant actors, who usually tend to be human and
its interest (Capel, 2016; Beuf, 2017). From these, diverse relation-
ships of complementation, reciprocity, conflict, and confrontation
are also generated (Nates Cruz, 2011). Therefore, the territory is a
“system of systems” (Lurds, 2016), acting as a container of various
interlocking systems whose boundaries overlap and form a system.

Understanding the above, territory evokes the concept of
intersectionality, as it is used to designate the perception of power
and oppression relations and systems (Viveros Vigoya, 2016). The
concept of intersectionality is a critical analytic and theoretical
framework in the premise that human experience is jointly shaped by
multiple social positions, such as race, gender, and social class, and
cannot be adequately understood by considering these social posi-
tions independently (Al-Faham, Davis & Ernst, 2019; Cooper, 2016;
Bauer et al., 2021). It considers the heterogeneity through different
intersections of social positions, and it is integral to understand
social experiences (Bauer et al., 2021). It is in the territory where
the relations and systems of domination that influence human and
non-human life are manifested. In territorial planning, the population
living in the territory and the existing natural elements are often left
aside, which increases the complexity of the problem if their needs
are not heard, or even possible solutions that arise from them. There
is, therefore, uncertainty as to whether planning can provide real
solutions to these disputes, and that is why there is a need to posi-
tion itself interdisciplinary in order to understand this type of com-
plexity (Grabe, 2020).

To provide further empowerment to the actors less favored
by the land, an interdisciplinary approach has articulated the disci-
plines of Design with those that have historically been more involved
in territorial planning. There is a consensus around the idea that
acting in a group, in a community way, allows individuals to obtain
more advantages than they could achieve if they worked individually.
From an ecology of design (Orr, 2002), it is possible to maintain that
the development of certain groups is not only explained from their
human dimension (knowledge and skills) and an economic dimen-
sion (production of goods and services) but also from the strengths
in the social bonds of these communities. Therefore, improving
social ties in the community, based on the construction of a network
of community contacts in the territory, strengthens trust and allows it
to achieve its objectives.

From this perspective, the involvement of users in regional
planning is a challenge that is of particular interest to the disciplines
of service design and system-oriented design (DOS). On the one
hand, service design is a holistic and practical field of research
that allows services and experiences to be improved (Miettinen &
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Sarantou, 2019; Moritz, 2005), based on the analysis of the “inter-
actions between people who cooperate to produce a common and
recognized value” (Manzini, 2009, p.45). Service design considers
users not only from a theoretical point of view but above all practi-
cal, including all stakeholders in its processes, conforming from a
systemic and multidisciplinary approach to the creation of useful,
usable, and desirable services. The authors emphasize the need to
focus on the user using co-creative methodologies, always maintain-
ing a holistic view of the process. In this way, service design focuses
on interactions (Stickdorn & Schneider, 2012), while systemic design
(DS), with its focus on systems-oriented practice (Sevaldson, 2017;
2019; Sevaldson & Jones, 2019), contributes to strengthening the
reciprocal relations between the actors of the ecosystem of users of
the project.

Empowerment is understood as a process by which com-
munities have greater control over their lives based on capacities
acquired in each context (Silva & Martinez, 2004). It is conceived
as an instrument of change and transformation to give attributions
to disenfranchised people about their capacities and dynamics of
power (Rigaud, 2020). It is related to social innovation, which estab-
lishes new ways of social relations including new ways of doing,
organizing, framing, and knowing. It evolves to system innovation
through a process of structural change in a superior o societal level
(Avelino et al., 2019). The territory problem requires finding an inter-
mediary factor that facilitates and integrates needs, demands and
opinions to promote true empowerment.

Through the experience of participation in the Regional
Development Strategy (ERD in Spanish) of the Los Lagos Region in
an adverse context such as the pandemic, the strategic Design has
become an essential factor. The five principles of service design: i)
user-centered, ii) co-creative, iii) sequenced, iv) evidenced, and v)
holistic (Stickdorn & Schneider, 2012) and the focus on solving com-
plex design problems systems-oriented (DOS) (Aguirre, 2020) are a
critical factor in achieving a collaborative, distributed, situated, open
and resilient process.

Methodology

Through co-production techniques, understood as the provision of
services in an egalitarian and reciprocal relationship between actors
(Boyle & Harris, 2009), and co-creation, which is an act of creativity
that is shared by two or more actors (Sanders & Stappers 2008),
around 30 community citizen workshops and 16 participatory webi-
nars associated with different territorial divisions were carried out.
The objective of these workshops, in addition to contributing to the
elaboration and adjustment of the diagnosis and Design of the ERD,
seeks to generate social innovation, understood as a participatory
public leadership that creates innovative solutions aimed at resolv-
ing social needs and that change social relations (Conejero Paz &
Redondo Lebrero, 2016).

334 Daniel Moreno, Katherine Mollenhauer, Arturo Orellana



The methodology for the different instances of participation consid-
ered the “Design for Public Services” approach of the Public Innova-
tion Laboratory (LIP in Spanish) of the Pontificia Universidad Catdlica
de Chile. This model proposes that the actors of the ecosystem are
considered “users” and “co-producers” of the service since all of
them interact with the DRA at some level (LIP, 2017). The techniques
and instruments used are qualitative and allow the free expression
of the participants but focus on obtaining results (Godet & Durance,
2007). In other words, they can be systematized and contribute to the
co-creative process of the ERD so that citizens take ownership of the
results and always feel like co-producers (Lip, 2017). On the other
hand, Service design and co-creation methods propose that the
actors of the ecosystem are considered “users” and “co-producers”
of the service since all of them interact with the DRA at some level
(LIP, 2017; Alford & Freijser, 2019).

This methodological approach also considered the perspec-
tive of systemic design (SD) and systems-oriented design (SOD). SD
is a practical-methodological-theoretical field where systems and
design thinking and practice converge (Sevaldson & Jones, 2019).
As an open and continuously developing praxeological field (Cross,
1999), it facilitates the multiplicity of perspectives and disciplines
and their integration, which becomes tensions that provide space
for creativity, collaboration, and complex problem solving (Ryan,
2013; 2014; 2016). SOD as a praxeological subfield (Selvadson,
2019) understands complexity as the relationships of various ele-
ments, having multiple foci, considering these elements as human or
non-human from a territorial point of view.

The methodological strategy for the elaboration of the ERD
2020-2030 was organized in the following stages: i) Diagnosis of ERD
2009-2020 and participatory Strategic Plan; ii) Prospective techni-
cal-participatory diagnosis and construction of an objective image;
iii) Development of a technical-participatory strategy and validation
of the multilevel governance structure; iv) ERD management and
implementation plan; and v) Comprehensive dissemination plan
and regional validation of ERD. With 30 community workshops and
12 complementary workshops, more than 300 people participated,
and the problems were addressed from the perspective of cities (5
workshops) and strategic areas (7 workshops). Work was carried
out on the prospective diagnosis, the definition of the objective
image, and the elaboration of the strategy in co-creation with the
citizens, the sectorialists, and the regional government officials. For
the co-creation and co-production process Jackson & Keys, 2019) of
the ERD through effective and binding participation, the work was
approached from the SOD (Sevaldson, 2022) through its 3 phases.
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ERD Los Lagos 2030 Stages

II.- III.-
I.- Prospective Development of a V.- V.-
ERD Diagnosis technical- technical- : Comprehensive

2009-2020 and participatory

participatory strategy

ERD Management

and Implementation dissemination plan

Participatory diagnosis and and validation of the Plan and regional
Strategic Plan construction of an multilevel governance validation of ERD.
objective image structure
' maphess |
N Py \
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S0D Phases
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—+  Design Process |~
/ Elaboration \‘
1.- 3.-
System Solution
Understanding Implementation
- \,___, /
Cross-cutting Work Axes
Interdisciplinarity
Co-creation with involved actors
Knowledge Sharing and Design Education
Fig. 1

Phase 1: System understanding.

In the first phase, the problem of framing is addressed, which estab-
lishes the limits, the actors, the components, and the relationships

involved in the project’s development.

ERD 2030 methodology
frame crossed with
Sevaldson’s SOD method-
ology approach.

Source: by own.

Figura 73. Registro de algunas de las actividades realizadas Taller Regional

Fuente. Elaboracion Propia, 2020

Fig. 2
Problem framing work-
shop with citizen actors
from territories.
Source: ERD Los Lagos
(2021).
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A continuacion, se muestran imagenes de la actividad realizada:

Figura 65. Registro de algunas de las actividades realizadas Taller GORE

Fuente. Elaboracidn Propia

Phase 2: Elaboration of the Design Process Fig. 3
Problem framing

f orkshops with
In the second phase, the system analysis ecosystem where the douernance actors.

solution will be implemented is holistically addressed, including data  Source: ERD Los Lagos
collection and analysis that identifies and observes the variables and ~ (2021).

interactions that influence the system's behavior and how they do so.

Identifying those points of influence with which the applied research

project will work is critical. The data collected in the workshops with

citizens, sectoralists, and regional government actors were pro-

cessed in this phase.

Figura 1. Esquema de la secuencia metodoldgica para el andlisis de los talleres comunales

BOENEEAR
ERENNENEREE
EERNBENEE

Fuente: Flahoracian nronia. 2021

Fig. 4
Data Collection and
analysis. Methodological
sequence frame
for citizen workshops
results analysis.
Source: ERD Los Lagos
(2021).
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Fig.5
Data Collection and anal-
ysis. Word clouds used to
Comumdad understand which are the
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Los conceptos mas menconades en los dos grupos de trabiago realizados corresponden a:

Phase 3: Solution implementation

In the third phase, the design intervention development focuses on
the imagination of the preferable scenario and the creation of value
of the design project in development, referring to the effect that it will
generate on the context. In this phase, based on the survey carried
out with the citizens and the sectorialists, the Regional Government
actors determined the components of the regional strategy.

Figura 43. Mapa ZE Reloncavi de Desarrolle Urbano, FODA y Temas prioritarios de la ciudadania, por li

Fuente: elaboracidn propia.

Fig. 6
Priority issues for citizens
by guideline. Source: ERD
Los Lagos (2021).
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Finally, in parallel and constantly, a process of knowledge sharing, Fig. 7

and design education is addressed within the interdisciplinary team  Co-creation and co-pro-
duction process for ERD

that manages the project with the actors involved. _ management strategy
According to Sevaldson (2022), “Interdisciplinary, transdis- implementation plan.
ciplinary, and cross-disciplinary work are a natural consequence of (320(;‘;;*: ERD Los Lagos

the complexity addressed in SOD. We are frequently dealing with
unfamiliar realms, and learning becomes a continuous and inte-
grated part of the SOD practice” (p.348). In the ERD participations,
multiple disciplines converged in which Design acted as a facilitator,
not only among them but also among the actors. In the participatory
instances, the territory was analyzed as a system of systems (Luras,
2016; Jackson & Keys, 2019), highlighting each system in its dimen-
sion or “central” element and the interrelationships between them.

Results

The use of databases and various media such as radio and social
networks made it possible to design workshops in remote mode,
which achieved effective participation of more than 2,000 people.
This participation is reflected in the number of attendees and the
active participation of each one in the different instances of the
meeting. Everyone had the opportunity to express and share expe-
riences, perceptions, and opinions in a space of mutual respect. In
addition to the oral interventions, this space was diverse. The par-
ticipants left questions, comments, and suggestions in the chat and
synchronous surveys through the digital tools.

This implies empowerment (Rigaud, 2020), but with a focus
on balance because each participant represented the diversity of the
population present in the region, within the framework of an intersec-
tional work (Al-Faham, Davis & Ernst, 2019). In other words, actors
who generally have less political and economic power were given a
voice and therefore could participate in a balanced way with other
actors who have historically had a more significant impact on the
region’s growth and development. This balance went beyond gener-
ating a diverse, inclusive, and fruitful space for dialogue for the ERD.
It also meant providing capacities both in territorial planning issues
and the use of digital tools to all stakeholders of the ecosystem.

Both the methodology and the participatory process made
it possible to identify different types of systems, such as territorial,
actors, actions, and results, as the conclusion of quantitative and
qualitative methods from different disciplines (Bauer et al., 2020).
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The preceding is linked to the territory’s complexity and how a
dynamic objective vision is co-perceived and co-constructed. The
requirements of this work focused on participation with a systemic
approach, the articulation of sectoral institutions and professionals,
the interdiscipline of the base team (Grabe, 2020), and the digital
strategy due to the pandemic.

The actors’ systems directly involve the inhabitants are the
most relevant. Through participation, they confirmed specific issues
of the territory raised in the diagnosis. Nevertheless, they identified
and highlighted new ones. The demands, needs, and conflicts also
proved to be unique, representing the existence of other systems and
subsystems. For example, the actors suggested several elements
to be considered in the regional vision, such as sustainable devel-
opment, protection of natural wealth, guaranteeing the dignity and
integrity of each inhabitant, territorial integration with the maritime
space and mountain systems, among others. Therefore, the actors
revealed the positions and power relations that are persistent in the
territory (Bauer, et al., 2020), together with the consequences and
challenges associated with the regional planning (Orellana, Arenas
& Moreno, 2020). The recognition of the needs translated into a
joint and consensual vision of regional development, which in turn
was reflected in a strategy that contains guidelines, objectives, and
specific goals.

In this context, the strategic intervention of design reveals
the innovative potential of collaboration based on co-creation and
co-production, where the ecosystem’s actors should not only be
summoned to give an opinion but also to co-construct the devel-
opment and design of the ERD (Alford & Freijser, 2019). The value
of activating heterogeneous and distributed networks throughout
the territory is recognized, promoting the free exchange of knowl-
edge and skills between the different communities that define their
ERD. In this sense, participatory citizenship is related to “resilience”
(Graveline & Germain, 2022) since the process allows people to learn
together, supporting experimentation and increasing the potential
for (social and technological) innovation (Jeans et al., 2016). Some
achievements in the process include identifying the specificities
and situated needs of the territories, interpreting the socially diverse
realities, and developing solutions consistent with the requirements
of the communities the ERD will address. Additionally, the need to
promote transparency in the process is recognized, opening partici-
pation to the community not only in the final stages but also from the
beginning of updating the ERD. Finally, it is recognized the impor-
tance of developing an ecologically sustainable update process for
the ecosystems (environmental, economic, social, cultural, political)
that the ERD articulates. These attributes emphasize the role of
systemic design and service design as a regenerative and resilient
catalyst toward more sustainable and inclusive futures. In summary,
the synthesis of new knowledge allows the potential creation of a
transdisciplinary methodological strategy (Sevaldson, 2022)..
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Conclusions

In conclusion, several lessons can be drawn. The first is that the
elaboration of an ERD is a space of intersectionality, in which differ-
ent actors must converge and, therefore, power relations must be
balanced since everyone was aiming for a common good (Bauer et
al., 2020). Second, an ERD requires intense work with and among
the team of regional government professionals, who have different
agendas to fulfill. Third, an ERD, by its nature, must be participatory
throughout the process and not only consultative in the validation
of the outcome. Finally, an ERD requires intensive work with sector
professionals who represent different systems and have different
expectations from the central government (Sevaldson, 2022).

Preparing the ERD implied various exhaustive quantitative
and qualitative analyses, also co-creation processes (LIP, 2012) as
are suggested in intersectionality research (Bauer et al., 2020), which
were evaluated by the critical actors in the region, including the
inhabitants through actions of empowerment (Rigaud, 2020). The
feedback came through the reactions and corrections, adjusting the
problems and possible solutions. Thus, the formulation of the instru-
ment’s initiatives was a decision-making process. In other words, it
was an integrated co-creation and co-production work (Alford & Frei-
jser, 2019) to understand and comprehend the relations and conflicts
that generated the problems in the territory.

For each of these challenges, the incorporation of Systemic
Design (Sevaldson, 2022) and Service Design (Miettinen & Sarantou,
2019; Manzini 2009; Moritz, 2005) as disciplinaries approaches and
as methodologies for co-creation and co-production with the userin
the process of developing an ERD is a novelty since these are spaces
that have traditionally been inhabited by economists, architects,
engineers, and urban planners, among others (Alford & Freijser,
2019). ERD methodologically measured by the discipline of Design
transforms a traditional process of elaborating a territorial planning
instrument into social innovation, as the Design contributes to solv-
ing the different needs and demands with innovative and democrati-
cally designed solutions.

Therefore, it is possible to contribute towards the formation
of a new transdisciplinary approach (Sevaldson, 2022) that allows
territorial planning deal with the complexity that requires: first, guid-
ing the processes towards a binding and creative participation of the
population in instruments linked to decision-making; and second,
sharing and taking in mind the experiences, perceptions, expecta-
tions, and interactions of the different kinds of territory actors, which
also include the variety of socioeconomic backgrounds.
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Abstract

Following recent social and global transformations, cultural
organizations have undergone a major redefinition in their
role as keepers and promoters of knowledge and heritage,
developing virtuous examples and reference models for the
free, open, and autonomous enjoyment of all audiences. This
contribution - contextualized in a current doctoral research on
the enhancement of cultural heritage, promotion of institu-
tional and territorial identities - is presented as a reflection on
the recent awareness and attention to the issues of inclu-
siveness and accessibility in places of culture, especially
higher education institutions. Through an analytical work on
numerous university case studies, focused on institutional
merchandising products, it was possible to outline common
attitudes and effective communication strategies that pro-
mote core values related to multiculturalism, body positivity,
gender equality, women’'s empowerment, and integration of
ethnic minorities.
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Inclusivity and accessibility 1

in cultural sites: an evolving path Annual event established
by Council of Europe and

. . o . European Commission
Free access and enjoyment of cultural heritage by all individuals is (18-19 September 2021).

recognized in the Article 27 of the “Universal Declaration of Human
Rights”, emphasizing the importance of collective participation in
cultural, artistic, and scientific life as a dynamic process in continu-
ous evolution (United Nations Publications, 2018).

In order to guarantee this fundamental right, places of
culture are challenged to repropose their resources in an accessible
and comprehensible way to a wide variety of possible users with
different needs and expectations (Falk, 2016; Sarraf & Bruno, 2013).

The transition from a merely conservative approach -
intended as protection and safeguarding - to an active and engaging
perspective has opened the door to the topics of inclusiveness and
accessibility, giving a new social role to cultural institutions:

The concept of museums and, in general, of cultural heritage
is shifting from simple exposition and preservation of the history and
traditions of a culture, to that of a participative and inclusive space
where culture is not only “consumed”, but also collectively created
through the experiences and points of view of the public. (Muscara &
Sani, 2019, p. 245)

Many of these cultural organizations are currently moving towards
common objectives to guarantee a fair, open, and autonomous
access to the offered resources, also responding to the policies pro-
moted at national and international level. For instance, The European
Framework for Action on Cultural Heritage is a valuable example for
the promotion of an integrated and participatory approach to cultural
heritage, and the contribution to its adoption across European pol-
icies. One of the outcomes of the proposed actions included in the
report is the initiative Heritage. All-Inclusive!, promoted in the context
of the European Heritage Days 20217, Institutions from 50 countries
were involved through the organization of more than 70 thousand
events such as exhibitions, seminars, and workshops designed for a
wide audience.

In this occasion, many actions concerned the removal of
barriers (physical, linguistic, cognitive, sensory, cultural, economic or
technological) that hinder participation, considering a broader defi-
nition of “diversity” (Cetorelli & Guido, 2017; Olivares & Piatak, 2021),
determined not only by physical conditions, but also by cultural ones
(geographical origin, religious faith, level of education, etc.) and
social ones (gender, salary, dietary needs or habits, etc.).

By widening the concept of diversity, new tools and objec-
tives are established to improve the dialogue and relationship
between cultural institutions and audience:

Inclusivity and exclusivity are neither abstract nor absolute
qualities; they can only be measured according to specific socio-cul-
tural relationships. Key among those is the ideological performance
of the museum as exemplified in its collections and programming
activities, and by the specific narratives privileged by the museum
and shared with specific sub-groups, classes or strata within the
population as a whole. Integral to this performance are both the
museum'’s presentation and the visitor’s interests, which constitute
distinct coordinates within a connecting matrix of culture practices.
(Coffee, 2008, p. 271)
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Another highly topical aspect is the digitization of cultural heritage
(Borowiecki et al., 2016; Fanea-lvanovici & Pana, 2020) and its frui-
tion through virtual tools and platforms enabled by new technologies
(such as virtual reality, augmented reality, additive manufacturing,
etc.). While, on the one hand, this approach allows broader access
by offering personalized and original experiences - as proven by
numerous initiatives during the Covid-19 pandemic (Ginzarly & Srour,
2022) - on the other hand, it can create new discrimination caused
by the digital divide - understood as the gap between those who
have access to digital technology and those who do not - reinforcing
economic, educational, and social inequalities.

The narrative side of universities
and higher education institutions

Cultural sites can be considered not only those with historical, artis-
tic, and architectural value such as museums, archaeological sites,
and cities of art, but also contexts for production and transmission
of knowledge such as universities, higher education and research
institutions (Sebastiani, 2007).

These specific organizations play a complex role as bear-
ers of values that directly affect their communities as people. One
of their tasks is to communicate and enhance goals, policies, and
practices undertaken for the well-being of all in terms of equality and
inclusion, with special attention to vulnerable groups and minorities
(Juceviciené et al., 2018).

In particular, the so-called University Third Mission seeks
to transfer knowledge outside academic environments to create a
social, cultural, and economic impact:

All third mission actions are carried out in the belief that
the prerequisite for the socio-economic development and growth
of a region is the ability to trigger ‘virtuous co-evolutionary circles’
between research, education, technology, business, and services,
thus, fostering the enhancement of the intangibles represented by
the social capital of a region (e.g., culture, traditions, environment,
lifestyle, social inclusion, and cohesion). (Frondizi et al., 2019, p. 23)

Hence, the success of the objectives dictated by the Third Mission
is not only defined by the direct actions undertaken by the university
in benefit of its external context, but also by its ability to narrate its
results to the stakeholders and the general public.

Among the various storytelling tools available to convey
messages and values, merchandising is gaining consideration and
interest. It can be found in all cultural contexts that aim to dissem-
inate knowledge also beyond the direct interaction with the visitor.
Merchandising - intended as a system of useful products, bearers
of meaning - is one of the elements constituting the institutional
image Fig. 1.

It conveys a message rooted in the institutional identity,
consisting of cultural heritage, mission, and values. This message is
then delivered to an audience that establishes a relationship with the
institution, influenced by the perceived value that stimulates a sense
of belonging or identification.
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We can talk about the rise of a more entrepreneurial vision within
higher education institutions:
Marketing and merchandising can be seen as specific entre-
preneurial ventures carried out by universities to reposition
their reputation around the world, a way to expand connec-
tions with external stakeholders, to approach new market
demands and, in terms of future perspectives, to become
students’ first choice; in other words, to distinguish them-
selves from competitors, just like enterprises do. (Fantauzzi
etal., 2019, p. 5).
In addition to its undeniable relevance from a communication and
marketing point of view, the merchandising object also has a strong
symbolic value. If in the museum context it is a tangible witness of
the visit, allowing to evoke and extend the memory, in the university
context it assumes a dual significance: for internal users, it becomes
the emblem of an experience prolonged in time, influenced by the
sense of belonging and identification (Gambardella, 2019), while for
external users, it represents an element that contains the university’s
values.

Methodology

The presented work is part of a doctoral research focused on the
enhancement of communication through new processes and strate-
gies for the development and distribution of dedicated merchandis-
ing in university and polytechnic environment.

The exploratory analysis (Yin, 2017) aimed to identify virtuous
examples of universities’ integrated communication and merchan-
dising strategies, with a particular emphasis on the ability to com-
municate their cultural heritage, mission, and values. It was carried
out with the profiling of 150 universities (50 Italian, 50 European,
and 50 extra-European). The selection of case studies was based on
a geographical distribution criterion with a first focus on the Italian
context, gradually expanding the scale of the investigation to a global
level. The intent was to select a wide variety of institutions with high
reputation and transversal research areas, exploiting university rank-
ings such as the QS World University Ranking. Unfortunately, in some
cases, no information could be found on the presence or absence of
university merchandising initiatives. For this reason, universities that
did not activate or promote documented activities were not included
in the mapping.

All the included information was obtained from the official
channels of the various universities (website, social profiles, publica-
tions) and, for the Italian cases, from online journalistic articles.

The goal was the definition of a map of different strategies,
merchandising products, and communication languages, identifying
peculiarities and common approaches to the enhancement of cul-
tural heritage and institutional identity. The profile of each university
was structured compiling a three-level analysis: university context,
merchandising system, and products Fig. 2.

The first level summarizes the main characteristics of the
analysed university, with a focus on the identity elements that
become the content of the narrative through merchandising. In par-
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ticular, it reports: year of foundation and motto (important for measur-
ing the history of the institution through past and future anniversaries),
type of institution (recognizing different communication choices
between public and private ones), schools and faculties (identifying
key disciplines of teaching and research, and the possible presence of
internal resources with design and management skills related to mer-
chandising), visual identity (as a fundamental element for recognizable
institutional communication through graphic and chromatic choices),
and cultural heritage (as a generative element of the narrative starting
from the presence of locations and historical architecture, links with
the city and/or territorial context, references to works of value and
affiliations with other institutions, illustrious lecturers and alumni, etc.).

The second level covers the merchandising system related
to the management of development, production, and distribution of
goods, analysing merchandising objectives, product categories (cloth-
ing, accessories, stationery, gift items, typical foods), sales channels
and distribution, purchasing facilities, sales management, use of
proceeds (when declared).

The third level focuses on specific merchandising items
and collections with their tangible and intangible qualities - such
as materials, production chain, possible certifications, co-branding
actions, collaborations with local organizations - and all the aspects
that make them bear values. Through a semiotic and content analysis
of the objects (Muratovski, 2016), it was possible to identify when the
communication strategies consciously used elements of the university
identity: by defining relevant categories, it became clear which ele-
ments were emphasized and which audiences were addressed Fig. 3.

Communicate university values
through merchandising: some examples

The results of the exploratory analysis led to the definition of different
categories of content conveyed by merchandising, highlighting which
messages are preferred in university institutional communication Fig. 4.
Heritage-related narratives remain the main theme used to emphasize
competitive differentiation and the definition of a historical identity
that is synonymous with prestige and quality, in accordance with the
concept of heritage university (Lombardi, 2015).

From the values point of view, universities privilege aspects
linked to distinctiveness - through the reproduction of motto, coats of
arms, identity graphic signs, institutional colours - and those linked to
environmental sustainability, often involving the promotion of virtuous
behaviours and the reuse of resources. Despite a growing diffusion
of initiatives related to inclusion and accessibility, the research has
shown that the desire to communicate these university core values
has not fully expressed yet its potential through merchandising prod-
ucts, finding only a few representative examples, strongly influenced
by their cultural contexts. The identified case studies are consciously
developed and effectively communicated through collections or single
products, linked to important topics such as multiculturalism, body
positivity, gender equality, women's empowerment, and integration of
ethnic minorities.

348 Monica Oddone, Marco Bozzola, Claudia De Giorgi



Fig. 2

Fig. 3
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Fig. 1
The role of merchandising
in institutional communi-
cation. Credits: Authors.

Fig. 2
Levels of analysis defined
during case study profil-
ing. Credits: Authors.
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emerged during the semi-
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Specifically, two main attitudes were identified Fig. 5. In some cases,
the university recognizes itself as an active player promoting internal
initiatives aimed at its community (students, lecturers, etc.). The first
approach can be seen in the merchandising collections of Free Uni-
versity of Bolzano (Italy), University of Basilicata (Italy), KTH - Royal
Institute of Technology (Sweden), and The University of Queensland
(Australia).

In the Italian context, the Free University of Bozen-Bolzano, founded
in 1997 with the motto “Trilingual and intercultural”, adopts an
interesting approach. Its strong multicultural identity, also fostered
by the partnership with the Autonomous Province of Bolzano, is
expressed with coherence and uniformity in the official product line?
that enhances the territorial context without limiting the universality
of the message. In fact, the unisex clothing and the presence of the
three official languages on objects such as mugs, and kitchen aprons
embody the open and multicultural spirit.

Once again, in ltaly, the University of Basilicata offers a
collection of unisex clothing linked to body positivity. Sweatshirts
and T-shirts bear the motto / am perfect the way | am?®, promoting the
inclusion of all sizes and shapes and the acceptance of one’s own
body, a theme particularly suitable for the age group of university
students.

On gender equality issues, the Giants* awareness campaign,
launched in 2015 and promoted by the Swedish KTH, aims to pro-
mote female enrolment in engineering courses through the example
of renowned personalities such as Hedy Lamarr (American inventor),
Ada Lovelace (English mathematician), and Edith Clarke (American
electrical engineer). The initiative, based on communication strat-
egies and events, included the distribution of dedicated merchan-
dising such as cotton shopping bags with the campaign motto “The
future is too important to be left to men”.

In the context of integration of ethnic minorities, the example
of The University of Queensland in Australia stands out, devoting
an entire collection of institutional objects to the theme of recon-
ciliation®, confirming its commitment to the Reconciliation Action
Plan®. The painting A Guidance Through Time by Aboriginal artists
Casey Coolweel and Kyra Mancktlelow, inspired by the reconciliation
between Aboriginal culture and university values through a pattern
that recalls the Brisbane River, has become the graphic element that
personalizes a wide range of objects including water bottles, ties,
and notebooks. The entire collection is produced by a certified indig-
enous supplier, and the proceeds from sales contribute to scholar-
ships for Aboriginal and Torres Strait Islander students.

In other contexts, the university promotes social initiatives carried
out by cooperatives and associations that work to contrast discrimi-
nation and increase inclusiveness, becoming a strategic partner for
the dissemination of these initiatives to a wider public. This second
approach can be seen in the merchandising collections of IUAV -
University of Venice (ltaly), University of Bern (Switzerland), Univer-
sity of Glasgow (UK), and Brown University (USA).
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The Malefatte Collection’, proposed by the Italian IUAV, includes
bags and pencil cases made of PVC recovered from the advertising
banners of Athenaeum events. Each product is a unique piece, made
in collaboration with the social cooperative Rio Tera dei Pensieri,
which is involved in the rehabilitation of inmates of the men's prison
of Santa Maria Maggiore.

The University of Bern is taking part in the international Blue
Community project for the responsible use of water, and this com-
mitment is reflected in a specially designed merchandising product.
Specifically, the Blue University carafe® is made of recycled glass and
its production is handled by the Glass Design Competence Centre, a
social integration initiative for the training of unemployed people.

Social engagement related to issues of inclusion and wom-
en’'s empowerment were promoted by the University of Glasgow
through a partnership with the charity Chifundo & Chanasa, by selling
a collection of shoulder bags, made from recycled denim and chitenji
fabric by women in Malawi. The proceeds helped fund scholarships
enabling the most talented girls in Malawi to attend medical school.

Of interest is the Brown makes a difference? initiative of
Brown University, which offers several collections of products cre-
ated through partnerships with social cooperatives that help different
vulnerable groups. These include Think | Knit, a project that makes
and sells beanies knitted by single mothers who have difficulty find-
ing steady work to support themselves, and Extreme Needlepoint, a
community-based non-profit organization that employs new artisans
in Puerto Rico and supports their training.

The role of design and possible future developments

Within the field of enhancing and promoting cultural sites through
merchandising, the role of design is to develop useful products that
are highly narrative, consistent to the context and cultural system,
bearer of a clear and shareable message. An in-depth knowledge of
the institution, its potential, its social commitments, and its territorial
network is required to prevent these products from becoming a mere
marketing strategy, detached from the actual university's values. As
the case studies above show, merchandising is not just an end itself,
but a means of communication justified by the institution’s com-
mitments and actions, becoming witness and narrator through its
material and immaterial characteristics. Therefore, its value becomes
more authentic when the choices made in terms of desigh and com-
munication correspond to the message that the university wishes to
communicate (for example, through a thoughtful selection of materi-
als, production partners, environmental and social impact).

As a consequence of the analytical work based on existing
collections and objects, the initial results confirm the importance of
the variety of cultural and geographical context considered for the
preliminary selection of case studies: in English-speaking countries
and the Far East, for example, associations of students are actively
involved in promoting the university and managing the merchandis-
ing processes. This participation is not influenced by the presence
of design courses, as the valorisation of research in all its fields is
a sufficient reference point for ad hoc products, usually realised by
external partners.
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Fig. 4
Quantitative distribu-
tion of merchandising
products in the identified
themes. Credits: Authors.
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Similarly, the initiatives described above in promoting inclusion and
accessibility result from the attention that each university pays to
the needs and the specificities of the population and the territory in
which it is located, by demonstrating its commitment through spe-

cific initiatives.

After the development of a graphical tool useful for the case studies
analysis, the next research step concerns the definition of guidelines
that will result in a practical toolkit to support design of inclusive and
representative merchandising products for universities, cultural insti-
tutions, and beyond. These guidelines will also aim to measure the
accessibility content of the products currently distributed and sold,
and will provide all the concerned parties (designers, communication
and marketing executives) with an important resource for assessing
any integration or redesign actions.
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Introduction to the global textile network
and fashion industries.

The globalization phenomenon has led to the consolidation of the
offshoring of the different stages of the production chain of many
industries. The fashion industry has separated into various phases,
such as the collection of raw materials (i.e., Peru with Alpaca), the
manufacturing of raw materials (i.e., Italy), and the export and dis-
carding of surplus and discarded clothing (i.e., Chile or Ghana).

From a geopolitical perspective, the delocalization of the
fashion industry has formed a global network. The producing coun-
tries of the Global North not only place their new merchandise in
the countries of the Global South at the expense of the detriment of
local industries but also second-hand clothing as well as the prod-
uct of the overproduction of their industry and the donation system
of clothes that no longer has a place in advanced economies. As a
result, all this waste ends up in underdeveloped countries producing
textile landfills. Furthermore, by 2020, it was estimated that 18.6 mil-
lion tons of clothing could end up in landfills. According to the Ellen
MacArthur Foundation, if this trend continues, more than 150 million
tons of clothing waste will be landfilled by 2050.

Because of industry closures brought on by the Chilean polit-
ical situation, the country has not produced or manufactured textiles
or clothing for 50 years. As a result, the country became a strategic
hub for multinational corporations and a destination for international
clothing bales, verifying Keynes' Law. The Iquique Free Trade Zone
(Zofri) imports 59,000 tons of clothing (BBC,2022) per year, position-
ing Chile as a strategic center for second-hand and unsold clothing
businesses, becoming the port of entry for these goods in Latin
America. Landfills such as Alto Hospicio in Iquique illustrate the
consequences of the imbalance in the distribution of the production
chain within global textile production networks. This imbalance is
evident in underdeveloped countries like East Africa, including the
Kantamanto market in Ghana, Kenya and landfills in Tanzania (Cob-
bing, Daaji, et al. 2022).

Through design activism, the discipline of design plays a
significant role, generating various scenarios (Fuad-Luke, 2009).

In which to recognize and map the various territorial ecospheres,
including social, economic, and environmental ecospheres, as well
as the dynamics of the territory, which are the cause of the dynamics
of production of the Fashion Industry.

This study aims to discover how the global textile production
network of the fashion industry affects the Chilean territory revealing
the links between the development of illegal textile dumps and its
social and environmental effects. Specifically, it seeks to understand
what is happening in the case of the Alto Hospicio landfill in Iquique.
Researchers take these actions to clarify this circuit's function-
ing and raise awareness about this reality through design-based
research (Cross,1999). These actions can potentially transform our
perception of the fashion system and, consequently, initiate the
groundwork for future change and innovation. Design activism tech-
niques achieve this by promoting discussions and debates regarding
the implications of textile landfill locations.
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Methodological framework:
Chilean case study through literature review
and conversation in action

The study focused on textile waste accumulated in Alto Hospicio, in
the Atacama Desert, and attempted to incorporate elements related
to the configurations of global textile production networks and terri-
torial inequalities, using a territorial, geopolitical, and environmental
approach. In the Literature Review was conducted reviewed the
following: current Chilean legislation (including Free Trade Agree-
ments (FTA), customs regulations, and municipal regulations for
landfills and dumps, among others. We also analyzed data provided
by Chilean Customs on textile imports (Aduanas, 2023). We exam-
ined international examples of similar cases, such as the Kantamanto
market in Ghana and landfills in Kenya or Tanzania (Cobbing, Daaji, et
al. 2022).

Fig. 1
Analysis of evidence:
Bales of clothing imported
from Europe have been
categorized based on
their quality and are now
available for sale in the
Zofri of Iquique. The price
range for these clothes is
between 20 and 30 euros.
Each bale is labeled with
the specific merchandise
it contains, such as Over-
size Shorts.
Photo taken by Barbara
Pino A.

To this end, the procedures for obtaining information included vis-
iting the landfill and interviewing authorities, specialists, and those
who lived the problem firsthand. Interviews were conducted with
the following individuals: Sebastian Vergara, Municipal Councilor;
Andrea Leoén, Director of Sanitation and Ornament at the Munic-
ipality of Alto Hospicio; Jaime Soto, Planning Manager at Zofri;
Manuela Medina, the landfill “Caretaker”; Angela Astudillo, from the
ONG Desierto Vestido. The interviews employed a semi-structured
approach, with the people interviewed describing their field experi-
ence and knowledge related to the textile landfill, summarized in the
following points: the beginning of the problem, the current situation
of the landfill, current regulations, sanitary, socio-cultural and eco-
nomic situation of the inhabitants of the sector, opinion on the landfill
contingency, those who work at the landfill.

In summary, we compiled all available information, includ-
ing papers on the subject and analysis of local and international

356 Barbara Pino Ahumada



press contents from sources such as DW, BBC, Cooperativa, which
provide insights into the magnitude of the problem. Additionally, we
reviewed the only lawsuit filed against the state of Chile and the local
authorities, which documents environmental damage and traces the
inception and evolution of the landfill over time, as well as the overall
impact on the local population and ecosystem. To date, no environ-
mental impact study has been conducted in the area, not even by the
communal authorities. Situations of “conversation in action” (Flores,
2013) were activated to generate the need for change in the fashion
industry through design activism. At last, a series of documentaries
were created and published on social networks. These contents
visually show the agency between actors, the origin, and the current
situation of the landfills.

Discussion. The insights of double impact
of garment production

According to the UN, the amount of textiles buried or burned every
second is equivalent to a garbage truck (...), and garment production
doubled between 2000 and 2014 (AFP,2021). Likewise, the amount
of second-hand clothing in circulation has increased over the last 20
years (233%). It has emerged as an alternative trend for the cente-
narian generation and for those who, motivated by the fight against
climate change, believe they are contributing to this problem.

Alto Hospicio is one of the poorest municipalities in Chile,
founded 18 years ago under the mandate of the President of the
Republic, Mr.Ricardo Lagos. His government strongly emphasized
the nation’s economic growth and reintegration into the global
community. Concerning this, he established several FTAs, such as
with the Asia Pacific countries. First, the European Union signed the
Political and Commercial Association Agreement in 2002, establish-
ing the lifting of tariffs and tariff barriers of the European Common
Market for 85% of the goods. Likewise, in 2003 an agreement was
established with the countries of the European Free Trade Asso-
ciation (EFTA) (BCN, n.d.). Next 2003, Chile signed the Free Trade
Agreement with the United States of America. Under these treaties,
tons of second-hand clothing began to be imported into Chile, which
over time, became the source for illegal dumps such as those in Alto
Hospicio.
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It is crucial to mention that most imported used clothing in Chile
originates in the United States, Canada, and Europe. Moreover,
nearly all of them enter the country through the Port of Iquique (Adu-
anas, 2023); the environmental department of the Municipality of
Alto Hospicio estimates that more than 60% of the imported clothing
is scrap or disposable, as Andrea Ledn points out in the interview.

According to the lawsuit filed by attorney Paulin Silva
Heredia in 2022 for environmental damage, Law 19,300, it is “300
hectares of mostly plastic clothing, discarded as garbage, less than
1 km away”. The only action taken by the municipality has been to
burn the clothes causing “serious contamination and environmen-
tal damages,” and to bury them, generating a risk of petrification of
these materials with health consequences due to the accumulation
of gases, which makes them even more flammable. Silva reports
that the problem began in 2012 with “the establishment of gigantic
illegal dumps (...) currently generating a real environmental liability
of approximately 30 thousand tons of textile waste, car tires, among
others.” Regarding the beginning of the landfill, the dates reported
match with the ones reported by Manuela Medina.

As reported in the press, Edgard Ortega, from the Environ-
mental Department of Alto Hospicio, emphasizes that a significant
portion of this clothing, being made of polyester, will require more
than 200 years to decompose, thereby releasing “micro-plastics
into the atmosphere and impacting the local fauna.” He reports
annual fires “that last 2 and 10 days (...) as there is no legal provision,
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Fig. 2
Consequences in the
adjusted area: The La
Quebradilla Fair in Alto
Hospicio serves as a
location where clothing
is sold at affordable
prices to the community
every morning. However,
a significant portion of
unsold items end up in
illegal dumps located in
the desert. Photo taken by
Barbara Pino A.



the only solution is to burn it” (BBC News, 2022). Just like the fire
witnessed during the research trip and as shown in the documen-
taries. Paulin Silva speaks of “severe and significant environmental
damage(... )as well as the impact on a territory (...) the life and health
of the people who live in areas adjacent to the illegal dumps and
“mountains of clothes,” and thousands of people who go there... in
trying to get some useful garment without realizing the dangers and
risks of exposing themselves to and inhaling the toxic emissions
emanating from plastic textile products exposed to high heat temper-
atures inherent of the Atacama desert”.

Exploring regulatory landscape in Chile

It is important to note that Chilean sanitary regulations require the
implementation of sanitization measures on second-hand clothes
imported into the country. As Chilean legislation mandates, these
measures allow using chemicals such as formaldehyde, methyl
bromide, or other similar fumigants (Decree 2389 Ministry of Health,
1995). In addition, it is relevant to say that formaldehyde emissions
from these chemicals release volatile organic compounds (VOCs)
that contribute to the pollution caused by synthetic garments in the
desert heat.

It is essential to consider that the primary owners of Zofri are
CORFO (Corporacioén de Fomento de Produccién Ministry of Econ-
omy) (70%) and the General Treasury. From this point, the Mayor of
Alto Hospicio, Patricio Ferreira, stated, “Zofri could not manage and
control this, and the State has also abandoned us. We have become
a sacrifice zone". What we are asking is that the entry must be
regulated or, otherwise, if access is to be allowed, we need to imple-
ment technologies (...) to recycle and transform this problem into an
opportunity that can generate business, including the basic recyclers
themselves”. Rubén Rosas, Manager of communications at Zofri, said
that “the management of waste, in this case of textiles, corresponds
precisely to the companies that operate them” (Cooperativa, 2021).

As a “free zone,” the city of Iquique allows entry of all kinds
of merchandise, except for arms, ammunition, and other species
(art.7, DFL 341 1977, DFL 2 2001). Regarding second-hand clothes, it
allows their importation and only regulates their sanitization (Decret
2389 Ministry of Health, 1995). Neighboring countries, on the other
hand, restrain or prohibit this type of import (Calvo & Williams, 2022).
Specifically, Bolivia prohibits the entry of used clothing (Supreme
Decree 28.761) and Peru (Law 28.514) and only allows its sale in 4
border districts.

Chile permits the import of used clothing and preferen-
tial tariffs for imports due to the FTAs signed with Europe and the
United States in the first decade of the twenty-first century. Between
2003 and 2004, used clothing imports increased by 53.22%, accord-
ing to the Central Bank (Sernac, 2005). Nevertheless, by Law 20,879,
itis illegal to transport waste to hidden landfills. Manuela Medina,
however, claimed that the textiles are delivered to the landfill by
trucks at night.

Regarding the National Solid Waste Policy 2018-2030, in line
with international treaties, this does not contemplate or authorize
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the discarding of textiles in legal landfills so that in the face of the legal
gap - there is no destination for textiles - the clothes end up beingille-
gally deposited in the desert (Costa & Bacellar Zaneti, 2022). Likewise,
Law 20.920, “Framework for Waste Management, Extended Producer
Responsibility and Promotion of Recycling” (REP) (2016), sets incen-
tives to reduce and promote waste valorization over disposal, but it
does not include textile materials.

Conclusions

The global development model and the unleashing of neoliberal econ-
omies worldwide have produced inadequate textile waste manage-
ment, negatively impacting the environment and people. Thanks to the
different FTAs, Zofri became the gateway to the clandestine importation
of second-hand clothes in border countries such as Peru and Bolivia.
Local Chilean laws allow the entry of bales of clothing, transforming this
territory into a strategic hub for used and unsold clothing that accumu-
lates in the Global North.

Illegally, more than half of the second-hand clothing that arrives
in the country ends up in a landfill, causing pollution to the soil and
air when burned and buried. This situation arises due to the need for
regulations or strategies for textile waste management. As a result,
this situation has become a severe health problem and environmental
contamination for this community’s citizens also, creating an informal
trade network and precarious work for resellers of used clothing at
local fairs. This magnitude of problems evidences the need to rethink
the global textile production networks and the impact of overproduction
worldwide.

There is no short-term solution in sight, given that the REP Law
does not consider textiles as waste in terms of public policies. Therefore,
once there is a significant change in the current regulations and a textile
recycling industry capable of absorbing the magnitude of the waste,
the problem will continue. To begin with, it is necessary to raise aware-
ness among the population and local and global authorities to educate,
generate proactive strategies and bring about a positive change that will
lead to new, more equitable economic and social models.

Design Activism and its potential

While design activism has traditionally been defined as a central axis
that promotes social change, raising awareness on issues of interest
and questioning the modes of mass production and consumption,
today, other aspects are gaining relevance, such as the effect it can
have on people’s daily lives, a designerly way of intervening in people’s
lives (Markussen, 2013). According to Ranciére, design activism is not
just about politics but also an aesthetic act that can influence people’s
experiences by placing objects and themes in the social field of percep-
tion,” it reorients perceptual space, thereby disrupting socio-culturally
entrenched forms of belonging in and inhabiting the everyday world.
(Markussen, 2012, p.44)

This effect on people, thanks to the use of a disruptive aes-
thetic, as art activism also does, causes the relationship between what
they do and what they feel they have to do to open up, making this rela-
tionship susceptible to negotiation. Hence, design activism becomes
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an essential tool to instigate changes in a system that harms the
environment and adversely affects the lives of the people of Alto
Hospicio, including addressing the environmental, health, and social
impacts caused by illegal markets, smuggling networks, and the
prevalence of precarious work.

Being the disruptive element, the key in design activism to
provoke a paradigm shift effect, values, and meanings in the Five
Capital Framework identified by Fuad-Luke, in this case, the Natural
Capital (the ecosystem of the Atacama Desert in Alto Hospicio), the
Social capital (health, work and social inclusion of those who infor-
mally market the clothes from the landfill), a collection of documenta-
ries filmed directly in the landfill, specifically among the clothing., in
flames, during the burning of the clothes (an illegal act), interviewing
the leading actor, the “caretaker” of the dump, (also a role outside
the law), which shows the precariousness, irregularity of the whole
system and its work, as well as its dimension.

Fig. 3
Observation of “The
Power of Ten": A fire
breaks out at the landfill
where tons of unsold
second-hand clothing
have been abandoned in
the desert. The fire burns
for several days until it is
extinguished by personnel
from the Municipality of
Alto Hospicio using water
and sand from the desert
itself. Photo taken by
Cheng Lai Singer.

Fig. 4
Methodology of the inter-
view: Mrs. Manuela, the
caretaker of the clothing
dump, is interviewed to
gather information. Photo
taken by Barbara Pino A.
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According to Thorpe's typology for cases or types of design activism,
these videos would be considered an “act of communication” in the
sense of “making information visual, devising rating systems, creating
maps and symbols, and more. As well, given the nature of the problem,
it could almost be taken as a “protest artifact” since it “deliberately con-
fronts the reality of an unjust situation in order to raise critical reflection
on the morality of the status quo” (Markussen, 2013, p.40).

The results obtained from the three videos produced during

the research trip to Alto Hospicio were disseminated on social media,
resulting in more than 12,100 published reached accounts, despite the
Instagram account @udpmodus having only 920 followers. Invitations
emerged to form alliances to rethink and raise awareness about poten-
tial solutions.

These invitations included:
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Academician invited to be part of the Strategic Committee that
will lead the development of the proposal of Textile Circular
Economy of the Ministry of Environment of the Government of
Chile;

Consulted in the formulation of the “Clean Production Agree-
ment (APL) on Circular Economy in Textiles,” an initiative led by
Camara Disefia Sustentable, supported by the Sustainability
and Climate Change Agency and sponsored by the Ministry of
the Environment of the Chilean Government. Santiago, Chile;
Conference “Geopolitics of Fashion. Soft Power for Mending
the Present and Weaving the Future” at the Master in Architec-
ture of the IUAV University of Venice, Venice, Italy;

Lecture at the School of Architecture, Art and Design EAAD at
the University of Minho, Guimaraes, Portugal;

Informative talks about the environmental impact of Fast Fash-
ion at schools Sagrados Corazones de Manquehue and Colegio
Aleman de San Felipe;

Barbara Pino Ahumada

Fig. 5
Researcher actively
involved: The researcher
visits the landfill during
one of the major fires
that caused significant
damage. This visit allows
for the preservation of
evidence pertaining to the
system. Photo taken by
Cheng Lai Singer.



. Invitation to participate in the application of the project
“Knowledge 2030, Step 1: Diagnosis and Design of the Stra-
tegic Plan” National Agency for Research and Development.
By Diego Portales University, Santiago, Chile;

. Speaker at Webinar Seminar “Sustainable Fashion in Latin
America and the “Made in Italy” model” organized by
AILAM_Hub International Italo-Latin American Organization;

. Interviewed as an expert for the Sustainability assessment in
the Fashion sector, developed by the Bioeconomy in Tran-
sition Research Group, School of Sustainability Studies and
Circular Economy, Unitelma Sapienza, University of Rome;

. Get funding from the Universidad Diego Portales Innovation
Hub’s “SEED research” program to create new materials
from textile waste.

As seen through all these actions, design activism can engage com-

munities by opening them to change through participation. Adding

the existing knowledge and designing disruptive formats to the
dialogue and interactions with people to create alliances that promote
discussion, open and motivate, and build a cross-cultural and inter-
generational vocabulary common to the community that benefits the
territory affected by bad practices of the globalized world.

For all these factors, it is necessary to continue designing
actions and measuring their impact to verify the effect and the poten-
tial for change of design activism on the population to educate and
modify behaviors, both in the institutions and in the people.
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Introduction

Already in 1987, the president of the World Commission on Environ-
ment and Development (WCED), Gro Harlem Brundtland, presented
the report “Our Common Future”, in which one of the most highly
regarded definitions of sustainable development reads: “Sustainable
development is that development which enables the present gen-
eration to meet its own needs without compromising the ability of
future generations to meet theirs.” In particular, the individuals most
affected by sustainability challenges, such as climate change, are not
imagined to be the future generations, but young people alive today,
said Sir David Attenborough at COP26 in November 2021. Global
warming is one of the century’s major risks and opportunities and
the choices of 7.4 billion people will determine our fate. The latest
IPCC report demonstrates that climate change is already affecting
all regions of the world, with frightening warming projections (IPCC,
2021). Thus, the urgency of effectively delivering the message and
fostering social and individual change is vital. Education plays a
crucial role to empower young generations with knowledge, values,
attitudes, and tools to deal with the climate emergency.

The averseness and readiness of people to alter personal
behavioural patterns to change the negative effects of the events is
quite low. An example is the general awareness on climate change
and the potential for a mass bystanders effect (Pandve et al., 2011;
Capstick et al., 2015; Leiserowitz et al., 2018). Still, most people carry
on with their existing behaviour not feeling inspired to act or to take
the situation seriously (Bandura, 2007; Latané et al., 1969). Resist-
ance to change seems to be a very natural human response both on
a personal level and collectively and “Equity, access to resources and
technology, social and human capital, and access to risk-spreading
mechanisms all function simultaneously as determinants of adaptive
capacity and as prerequisites to sustainable development.” (Ahmad
et al., 2005: 2). As the European Disability Forum (EDF) reports
(Felix, 2022) climate change affects all people, but in a dispropor-
tionately large way it affects people with disabilities. At all times all
members of society should be taken into consideration. People with
disabilities and those at risk of exclusion are most affected when any
crisis strikes, still they can’t be excluded from active action towards
sustainability. Vulnerable people’s interests are often detached
from social or environmental priorities of the society where they live
(Mechanic and Tanner, 2014).

For example, refugees or displaced populations. Their pri-
mary goal is to find sheltered accommodation and food, and climate
issues are not a priority for people at risk of social exclusion.

The fundamental nature of an effective societal response to
questions of sustainable development was given as early as 2004 by
the international statesman Maurice Strong (Secretary General of
the 1961 UN Conference on the Human Environment in Stockholm
and the 1992 UN “Earth Summit in Rio de Janeiro). He remarked that
“..the main lesson | have drawn from my own experience in dealing
with this complex of issues is the need for a major shift in the motiva-
tional basis of our current behaviour. People and nations are moti-
vated not only by their immediate self-interest but by their deepest
moral, ethical and spiritual values.” This goes to show how important
it is to look at sustainable development from an inclusive society
where no one is excluded, even for people with mental health issues,
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or even for adolescents who balk at mainstream issues. The rejection
and resistance to common goals have been recently experienced
with the fight against COVID. This is a very good example where anti
vaccine groups, who are from different social or political spectrum,
reject the evidence backed by scientific evidence. Reaching the
widest population with an environmental message is a tough chal-
lenge, and in Europe, with its wealth of languages and cultures, this
becomes an interesting case. This is especially true in the case of
marginalized or excluded people, who are difficult to be engaged and
activated, and thus empowered, since they themselves are suffering
discrimination and disadvantages.

Theoretical framework

The research approach against exclusion proposed in this work
integrates well established methods and principles from inclusive
design and the Universal Design (Universal Design, 1997) and its
application to education (Burgstahler, 2007 a, b and c) as a way to
foster engagement with vulnerable groups. Together with inclusion
and universality, intersectionality is the concept that allows to rec-
ognize the interconnectedness of social identities and systems of
oppression. In recent years, there has been a growing interest in
applying intersectionality to environmental and sustainability educa-
tion (ESE) to address issues of social justice and equity. In a critical
literature review, researchers (Maina-Okori, Koushik, Wilson, 2017,
Amorim-Maia et al., 2022) seek to understand how issues of inter-
sectionality are addressed in ESE literature, focusing on how gender,
race, and class intersect with environmental issues. The authors
argue that intersectionality can be used to reimagine ESE by recog-
nizing the ways in which social identities and systems of oppression
intersect with environmental issues and climate change. Different
contributions come from the Sustainable Interaction Design (SuslIxD)
(Blevis, 2007), originally aimed at the definition and adoption of
interactive technologies for promoting more sustainable behaviours.
SuslxD widened and deepened the scope towards the establishment
of an experimental design-driven and human-centred discipline for
motivating behavioural change (Fritsch & Brynskov, 2011). In particu-
lar, in this research we propose a SuslxD intersectional and multi-
disciplinary perspective where design pedagogy, experiential and
reflective technology-enhanced learning, psychology ethical deci-
sion making and empathy, inclusive design and accessibility merged
as interwoven strands of a coherent path towards sustainable and
smart futures (Giusti, Pollini, Casalegno, 2015; Clarke et al., 2019;
Hanks et al., 2008).

It will gather data towards devising processes, platforms,
and tools that may catalyse societal transitions toward sustainability
through design, i.e., how interactive systems can be used to promote
more sustainable behaviours, as well as sustainability in design,

i.e., how sustainability can be used as a critical lens in the design

of interactive technologies themselves (Mankoff et al., 2007). The
overall objective is to prevent the overload of individuals, the isolation
of groups and the break of community exchange, by applying the
intersectional design (Crenshaw, 1998) and focusing on how human,
social, and cultural factors interact with one another. This approach
has been defined within the GreenSCENT EU funded project (https://
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www.green-scent.eu) aiming to design accessible and inclusive
digital learning experiences by studying complex societal, cognitive,
and interactional aspects. GreenScent participatory, democratic, and
equal user research wants to establish a two-way dialogue between
all the roles involved in a specific interaction scenario, meaning
providers and users of a technology/activity. The broader scope is to
have a way of identifying emerging problems as well as a sounding
board for new approaches or proposals relating to solutions.

Methodology

The research methodology applies participatory, experimental, and
collective design approaches towards a multiplexed educational
approach fostering competences to the interpretation of the world as
made up of complex human-technology-environment assemblages.
The combination of different user research activities are intended

to reveal vital information that can help the GreenScent project to
shape future qualitative and quantitative research to comprehen-
sively study the population and their beliefs, attitudes and behav-
iours. In particular, qualitative research methods have been applied
to gain insights into what motivates individuals and communities to
behave a certain way and how they view the world or the community
around them.

To achieve such objectives, GreenScent gathered numerous
experiences on sustainability education and needs from a target
group of users who presented heterogeneous socio-cultural charac-
teristics to each other. Ultimately, user research intended to promote
inclusive access to new integrated and holistic learning approaches
in sustainability education also involving vulnerable communities at
the risk of exclusion in all European countries.

The framework involved the end-users by adopting three different
levels of interaction, which used a gradual and scalable approach on
the three macro levels of social education:

. Primary schools,
. Secondary schools,
. Universities.

In this paper we report the activity carried out in two co-de-
sign workshops that were performed in co-design sessions at the
Ellinogermaniki School in Athens, Greece, and at the RG Smart
School, Novi Sad, Serbia. Two sessions were experimented:

Session 1: Problem Setting/ Problem Solving
on Future Sustainability Education

Session 1 was proposed as a group discussion centered on the
educational challenges provided by the natural, cultural and societal
heritage. The discussion started involving teachers and educational
managers in problem setting, with the definition of the problem,
meaning what are the main educational challenges you face? Are
these challenges related to lack of knowledge? Are they relating to
context and culture? Further to problem setting the discussion went
on to problem analysis by considering the context (When does the
problem occur?), the problem (How does it become explicit?), the

Intersectional Design in Practice:
369 A Critical Perspective on Sustainability for All

diid DSI No.1 — 2023
Doi: 10.30682/diiddsi23t20


https://www.green-scent.eu

root (What is the root cause of the problem?) and the emotion (How
do you feel about the problem?). Finally, we proposed the problem
solving by using the superpower technique: How will you solve the
problem if you would have unlimited time, space, support, and pow-
ers? What are the alternatives to fix / solve the problem?

Session 2: Artifact as proof-of-concept:
Interactive Prototype exploration

Session 2 has been an interactive prototype exploration for the
GreenScent education proof-of-concept. Through preliminary and
vertical prototypes of the immersive platform for documentaries, the
GreenVerse, we had the chance to engage teachers and students

in making experience of technology, testing specific functionalities
and trials to apply them to problems. The goal of Session 2 was to
demonstrate the most relevant functionalities and to imagine how it
might solve the educational challenges through future sustainability
education scenarios.

The Interactive documentaries demonstrator has been
experimented in the workshop activities: using 360 video technol-
ogies, the GreenVerse platform will allow teachers and educational
designers to create 360 video experiences on which students can
contribute by creating content that will enrich the 360° scenarios
proposed, and which will then be reusable and further enriched by
other users, students, educational institutions (McDonagh & Brescia
Zapata, 2023).

Results

The field investigation of intersection design yielded theoretical
and empirical issues related to sustainability education; awareness,
empowerment, culture, and social coexistence; and intersectional
design, coming from the two workshops described above. The
results are described with a focus on the risk of exclusion they bring.
Exclusion from context of interaction. From the point of
view of the teachers, what they think the students need more is
experienced to gain knowledge on their own, as well as something
that makes them more aware of the consequences of their actions.
Furthermore, the challenge is the discontinuity of the student’s
behaviour at school and at home. Even if the students are encour-
aged to practice sustainable actions at school, if this practice does
not continue at home, it is quite unlikely that real behavioural change
occurs. Teachers also commented that their students struggle
making the jump from knowledge to real life experience and action.
The values cultivated at home always come first and “win” the values
cultivated at school.
Exclusion from adversity to rules and beliefs. Another factor that
influences student’s behaviour (or lack of sustainable behaviour) is
the fact that they rebel against what they are taught and the authority
figures. The teachers commented that the family’s attitudes were the
most important thing because if the family is invested in sustainabil-
ity the child would be as well. The educational effort should happen
both at school and at home, because if the students are taught a set
of values at school, but they see the exact opposite behaviour from

370 Alessandro Pollini, Pilar Orero, Alessandro Caforio



their families, they will never adjust and adopt the new set of values.

Exclusion from different values. The teachers mentioned the impor-
tance of role models shown on TV, because they seem to signifi-
cantly affect the common set of values of their society. When the
students participated in local environmental projects organised by
the school, such as tree planting, they enjoyed the activity, but failed
to see the overall value of it. People need to feel they make some real
difference, so participating in small projects makes them feel they
made a small step with small impact. As some quoted: “We didn't do
much, that’s just a little bit.”

Exclusion from socio-economic status. For the superpowers exercise
the teachers were talking more about economic power to award
good behaviour than real superpowers, it felt important that the
primary problems were solved first before relating to sustainability
issues. All solutions were related to money. Also, even though they
were given superpowers, they seemed pessimistic about being able
to solve the problem. As they commented, most people think that
they can express their opinion about a problem, they can protest it,
but nothing is going to change, even though they try.

Exclusion from lack of device and technology. The GreenVerse pro-
totype was very interesting to them, for example the history teacher
said that exploring important places with interactive documentaries
made by the students would change the whole experience in the
class, it will make them more curious and have fun at the same time,
cit. “Technology is our way to spice up the class”. They commented
that a moderator would be needed so the students cannot post any-
thing they want, to be safe.

Exclusion from context of use. The activities must be easy and suit-
able for the age of the primary school. The activities can be coordi-
nated by the teachers who can teach how the system works but the
games must be interactive, and not boring. The teacher can create
and assign to students’ periodic challenges that they can conduct
themselves during the course.

Discussion

Often when designers talk about people or users, the tendency is to
assume that people fit into a neat homogeneous group, one-size-fits-
all boxes that describe behaviour and experiences universally within
that group. This research showed a wide variety of user experiences,
due to the involvement of different groups, i.e. students, parents,
teachers; their different digital preparedness and awareness of green
transition; and the cultural and physical contexts of interaction. More-
over, as parte of intersectional thinking, factors including culture,
geography, mood, behaviour, abilities (temporary and permanent),
different devices, and internet connections are circumstantial or
ever-changing influences on user needs and behaviour. In particular,
GreenSCENT faces unprecedented changes as those brought in

the last two years, where we have been adapting our lifestyles and
the ways we interact with others and with the environment through
digital experiences. If one of the positive consequences of the glob-
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ally applied restrictions was a 5.4% drop in CO2 emissions in 2020,
this is going to be soon canceled out in the post-pandemic period
by the so-called ‘Pandemic Rebound'. During the first few months of
the lockdown, a halt to manufacturing, traffic and travel gave us the
illusion of a respite where the environment could finally ‘breathe’. At
the same time, all our activities have shifted to virtual worlds, where
the use of the internet has become indispensable: videoconferenc-
ing, visual collaboration software and messaging apps are just some
of the solutions that have brought benefits on a working and social
scale, allowing us to continue to interact, albeit in new ways. In this
transition towards a world increasingly dependent on technology,
the solutions identified do not consider the environmental and the
social impacts generated. On one hand some phenomena exacer-
bated their widespread use in the high digital density scenarios we
are living in: we are increasing our digital hunger and the demand
for increasingly satisfying and interactive experiences has come at
a cost (Monteiro, 2019) one indicator is that since 2015 the aver-
age size of a website on mobile has grown by 105%. This provokes
information overload, media pollution and data waste: every action
on the internet, however fast, habitual, and apparently harmless,
generates a small amount of CO2, emitted due to the energy needed
to power devices and networks. On the other hand, the digital divide
is increasingly excluding marginalized people from accessing infor-
mation and sustainability culture as well as from social processes
and transformation towards the green transition. The shift could be
to reduce distractions and allow users to accomplish their goals by
taking as few actions as possible, thereby reducing the time spent
online and empowering human contact.

Conclusion

Climate change is here to stay and needs urgent action by all citi-
zens. Some ways to change citizen actions is to impose regulations
that are seconded by financial penalties. Softer and more resilient
approaches are raising awareness and education. The European
Commission is complementing regulations with new European wide
education campaigns to secure personal and social responsibility
towards an active response that will have a meaningful and long-last-
ing impact. How to communicate the need for a personal change
and attitude through education is one of the challenges we face. The
other is how to trigger the behavioural change.

This paper has described the need for defining new edu-
cational ways to teach sustainability to all citizens from an intersec-
tional design model. Several research questions that remain unan-
swered are: how can we build a sustainability education approach
to help develop new models for understanding complex phenomena
through technology? Can we design interactive technologies aimed
at fostering awareness, empowerment, culture and social coexist-
ence? Can we make use of design research methods to better the
means to make sense of the world? In line with Light's statement
“What we face in pursuit of material progress can only be unmade if
our goals globally turn to regeneration and care” (Light, 2022: p. 36)
this research wants to achieve cultural change and mobilitasion as
part of the Green Deal development goals.

372 Alessandro Pollini, Pilar Orero, Alessandro Caforio

Alessandro Pollini

PhD (UNIFI, IT) works

as Interaction Design
researcher at the Interna-
tional Telematic Univer-
sity Uninettuno. He is a
designer and cognitive
ergonomics specialist,
experienced both in

R&D and product design
projects. He has been
involved in EU Research
and Innovation Projects for
+15 yrs in fields such as
ICT, Ubiquitous Computing,
Human-Robot Interaction,
Technology-enhanced
Learning and Security.

Pilar Orero

PhD (UMIST, UK) works

at Universitat Autbnoma
de Barcelona (Spain) in
the TransMedia Catalonia
Lab. Expert on Media
Accessibility. She works in
standardisation and partic-
ipates in the UN ITU, ISO
and ANEC. She participates
in the EU funded projects
TRACTION, MEDIAVERSE,
MILE, and GREENSCENT.
Chair of the EU network
LEADME on Media Acces-
sibility.

Alessandro Caforio
Director of Research and
Innovation department at
International Telematic
University UNINETTUNO,
and professor of Psycho-
technologies and learning
processes, and Digital
technologies and cognitive
processes courses. His
work focuses on innova-
tion in technological and
organizational models for
higher and professional
education.



References

Ahmad, Q.K., Arnell, N.,
Cohen. S., Janetos. T., Perez.
P., Hope. C. (2005) Perspec-
tives on Climate Change
and Sustainability. /PCC
WGII Fourth Assessment
Report.

Amorim-Maia, A. T., Angue-
lovski, I., Chu, E., Connolly,

J. (2022). Intersectional cli-
mate justice: A conceptual
pathway for bridging adapta-
tion planning, transformative
action, and social equity.
Urban Climate, 41, 101053.
https://doi.org/10.1016/j.
uclim.2021.101053

Bandura, A. (2007). Impend-
ing ecological sustainability
through selective moral
disengagement. Internal
Journal of Innovation and
Sustainable Development,
Vol.2 N.1, 8-35.

Blevis, E. (2007). Sustainable
interaction design: invention
& disposal, renewal &
reuse. In Proceedings of
the SIGCHI Conference on
Human Factors in Com-
puting Systems (CHI ‘07).
Association for Computing
Machinery, New York, NY,
USA, 503-512. DOl:https://
doi.org/10.1145/1240624
.1240705

Burgstahler, S. (2007). Equal
access: Universal Design of
career services. Seattle: Uni-
versity of Washington, DO-IT
(Disabilities, Opportunities,
Internetworking & Technol-
ogy). Retrieved September,
6, 2007. (a)

Burgstahler, S. (2007). Who
Needs an Accessible Class-
room?. Academe, 93(3),
37-39. (b)

Burgstahler, S. (2007). Uni-
versal Design: Principles,
Process and Applications.
DO-IT, University of Wash-
ington, College of Engineer-
ing UW Technology College
of Education. (c)

Capstick, S., Whitmarsh, L.,
Poortinga, W., Pidgeon, N.,
Upham, P. (2015), Inter-
national trends in public
perceptions of climate
change over the past
quarter century. WIREs Clim
Change, 6: 35-61. https://
doi.org/10.1002/wcc.321

Clarke, R, Heitlinger, S.,
Light, A,, Forlano, L., Foth,
M., DiSalvo, C. (2019) More-
than-human participation:
design for sustainable smart
city futures. Interactions,
26(3), pp. 60-63.

Crenshaw, K. (1998)
Demarginalizing the Inter-
section of Race and Sex: A
Black Feminist Critique of
Antidiscrimination Doctrine,
Feminist Theory and Anti-
racist Politics, University of
Chicago Legal Forum: Vol.
1989: Iss. 1, Article 8. Avail-
able at: http://chicagoun-
bound.uchicago.edu/uclf/
vol1989/iss1/

Felix, A. (2022) Climate
change: persons with
disabilities still left behind.
https://www.edf-feph.
org/climate-change-per-
sons-with-disabili-
ties-still-left-behind/

Fritsch, J., & Brynskov, M.
(2011) Between Experience,
Affect, and Information:
Experimental Urban Inter-
faces in the Climate Change
Debate. From Social Butter-
fly to Engaged Citizen. MIT
Press, pp. 115.

IPCC (2021) Climate
Change 2021: The Physical
Science Basis. Contribution
of Working Group I to the
Sixth Assessment Report of
the Intergovernmental Panel
on Climate Change[Mas-
son-Delmotte, V., P. Zhai,

A. Pirani, S.L. Connors, C.
Péan, S. Berger, N. Caud,

Y. Chen, L. Goldfarb, M.1.
Gomis, M. Huang, K. Leitzell,
E. Lonnoy, J.B.R. Matthews,
T.K. Maycock, T. Waterfield,
O. Yelekgi, R. Yu, and B.
Zhou (eds.)]. Cambridge
University Press, Cam-
bridge, United Kingdom and
New York, NY, USA, In press,
doi:10.1017/97810
09157896.

Giusti, L., Pollini, A., L.,
Casalegno, F. (2015)
Rethinking Education for
Sustainability: A Mobile
Learning Approach. In
Emerging Perspectives on
the Design, Use, and Evalua-
tion of Mobile and Handheld
Devices. Edited by Joanna
Lumsden, IGI Publishing.

Intersectional Design in Practice:

373

A Critical Perspective on Sustainability for All

Guzman, A.L. (2019) Voices
in and of the machine:
source orientation toward
mobile virtual assistants.
Computers in Human
Behavior 90: 343-350.

Guzman, A.L. & Lewis, S.
(2020) Artificial intelligence
and communication: A
Human-Machine Commu-
nication research agenda.
New Media and Society
Volume 22, Issue 1. https://
doi.org/10.1177/14614
44819858691

Hanks, K., Odom. W., Roed|,
D., Brevis, E. (2008) Sustain-
able millennials: attitudes
towards sustainability and
the material effects of inter-
active technologies. CH/ ‘08:
Proceedings of the SIGCH/
Conference on Human
Factors in Computing Sys-
tems, 333-342. https://doi.
org/10.1145/13570
54.1357111

Latanég, B., Williams, K.,
Harkins, S. (1979). Many
hands make light the work:
The causes and conse-
quences of social loafing.
Journal of Personality

and Social Psychology,
37(6), 822-832. https://
doi.org/10.1037/0022-
3514.37.6.822

Leiserowitz, A., Maibach,
E., Rosenthal, S., Kotcher,

J., Ballew, M., Goldberg,

M., & Gustafson, A. (2018).
Climate change in the Amer-
ican mind: December 2018.
Yale University and George
Mason University. New
Haven, CT: Yale Program on
Climate Change Commu-
nication.

Light, A. (2022) Ecologies
of Subversion—Troubling
Interaction Design for
Climate Care. Interactions,
Volume XXIX.1.

Maina-Okori, N., Kou-

shik, J., Wilson, A. (2017).
Reimagining intersection-
ality in environmental and
sustainability education:

A critical literature review.
The Journal of Environ-
mental Education. 49. 1-11.
10.1080/00958964.
2017.1364215.

Mankoff, J.C., Blevis, E.,
Borning, A., Friedman, B.,
Fussell, S.R., Hasbrouck,

J., Woodruff, A., Sengers,

P. (2007). Environmental
sustainability and interac-
tion. In CHI ‘07 Extended
Abstracts on Human Fac-
tors in Computing Systems
(CHI EA ‘07). Association
for Computing Machin-
ery, New York, NY, USA,
2121-2124. DOL:https://doi.
org/10.1145/
1240866.1240963

McDonagh, S., & Brescia
Zapata, M. (2023). Com-
bining XR, Accessibility,
and Sustainability in the
Classroom: Results of an
Exploratory Study. In A.
Fegely & T. Cherner (Eds.),
Bridging the XR Technol-
ogy-to-Practice Gap (pp.
67-79). AACE2023.

Mechanic, D., Tanner, J.
(2007). Vulnerable People,
Groups, And Populations:
Societal View. Health affairs
(Project Hope). 26. 1220-30.
10.1377/hlthaff.26.5.1220.

Monteiro, M. (2019). Ruined
by design: How designers
destroyed the world, and
what we can do to fix it.
Mule Design.

Pandve, H.T., Chawla, P.

S., Fernandez, K., Singru
S.A., Khismatrao, D., Pawar
S. (2011) Assessment

of awareness regarding
climate change in an

urban community. /ndian
Jjournal of occupational and
environmental medicine.
2011;15:109-12

Rogers, E.M. (2001).
The Digital Divide. Con-
vergence. 7(4):96-111.
doi:10.1177/13548565
0100700406

Universal Design (1997).
The principles of universal
design, Version 2.0. Raleigh:
North Carolina State Uni-
versity. http://www.design.
ncsu.edu/cud/about_ud/
udprincipleshtmlformat.html

diid DSI No.1 — 2023
Doi: 10.30682/diiddsi23t20


https://doi.org/10.1145/1240624.1240705
https://doi.org/10.1145/1240624.1240705
https://doi.org/10.1145/1240624.1240705
https://journals.sagepub.com/toc/nmsa/22/1
https://doi.org/10.1177/1461444819858691
https://doi.org/10.1177/1461444819858691
https://doi.org/10.1177/1461444819858691
https://doi.org/10.1145/1357054.1357111
https://doi.org/10.1145/1357054.1357111
https://doi.org/10.1145/1357054.1357111
https://doi.org/10.1037/0022-3514.37.6.822
https://doi.org/10.1037/0022-3514.37.6.822
https://doi.org/10.1037/0022-3514.37.6.822
https://doi.org/10.1145/1240866.1240963
https://doi.org/10.1145/1240866.1240963
https://doi.org/10.1145/1240866.1240963

Track 2

Empower to Care or Care to
Empower? The Theory Behind
the Practice That Transforms

Marcia Santos da Silva Gustavo Severo de Borba
University of Vale do Rio dos Sinos University of Vale do Rio dos Sinos
msspoars@edu.unisinos.br gustavoborba@unisinos.br

ORCID 0000-0001-7161-8551 ORCID 0000-0003-2601-127X
Abstract Keywords

The global community has increasingly called for solutions

to address the escalating social challenges exacerbated by
prevailing patterns of production and consumption, as well as
the inadequacy of traditional responses. As a result, there is
a growth in the proposition of social innovation initiatives that
seek to generate value through the transformation of social
practices. The objective of this research is to propose a set

of references that inspire the identification of movements

to facilitate collective processes of fostering the creation of
social value in the construction of initiatives in urban periph-
eries. This study will help to deepen the understanding of
social innovation, exploring the process of initiatives and how
strategic design concatenates the processes that involve
relationships, co-projection, and dissemination of ideas.
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Introduction

Social initiatives, especially those that create value in vulnerable
urban communities, transform lives, empower women and young
people who historically have less access to social opportunities,

and also contribute to reducing institutional gaps resulting from the
absence or insufficiency of public policies. One of the pillars that
support social innovation initiatives is collaborative relationships
between actors, and their diffusion impacts the scalability of social
value (Howaldt et al., 2016). However, as far as is known, few studies
are trying to understand and outline movements and practices involv-
ing collaboration between actors to create social value (Foroudi et
al., 2021). It is observed that several initiatives find it difficult to follow
a consistent path of creating social value, optimizing existing assets
and expanding capabilities, and fostering engagement, dialogue,
collaboration, and creativity to face scenarios of uncertainty and
dissemination of ideas. (Howaldt et al., 2016; Silva, 2020).

Our study starts from the theoretical proposition made by
Freire, Del Gaudio & Franzato (2017) of a model to organize the
processes of social innovation, from the identification of opportuni-
ties to the dissemination of solutions guided by a Strategic Design
approach, which points to infrastructure and seeding as strategies to
organize and disseminate social innovations.

This research intends to contribute to the deepening of
studies on social innovation, especially regarding the process of
initiatives, as well as to the theory of Strategic Design in the perspec-
tive of creating and sustaining social value, adding the concepts
that emerge from the field involving relationships, co-projection, and
dissemination of ideas. This article is structured in four sections,
starting with the theoretical foundation, methodological course,
results, and final considerations.

Theoretical foundation

Since the 1970s, different researchers have endeavoured to com-
prehend social innovation through diverse definitions. It has been
understood as novel ways of doing things and new social inventions
(Taylor, 1970). The aspects of collective creation processes and new
social practices have also been discussed (Crozier & Friedberg,
1993). Moreover, the significance of cross-sector collaboration in
social innovation has been emphasised (Escobar & Gutiérrez, 2011),
as well as the interactivity among the involved actors (Howaldt et al.,
2016). More recently, new forms of organization, framing, and knowl-
edge have been addressed from a relational perspective (Pel et al.,
2020). Nonetheless, this fragmentation of approaches does not allow
for a more comprehensive understanding of the social innovation
process, as previously noted (Howaldt et al., 2016).

On the other hand, many initiatives do not advance or have
the prospect of continuity over time, being weakened by the limited
ability to create bridges and alliances between different interests to
enable the achievement of goals and significant changes. One of the
first challenges of the initiatives is to create and strengthen bonds
between actors, in an open, dialogic and respectful way, and to value
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the creative force generated by differences and diversity (Freire, Del
Gaudio & Franzato, 2017). There is little knowledge on how to make
processes and tools viable to facilitate the mobilization and collabo-
ration of actors to foster engagement and broad participation, as well
as stimulate relational gains for all (Silva, 2020). This study proposes
to reflect on the processes of creating and sustaining value based on
Strategic Design with its flexible, dynamic, and constantly redefined
relationships.

Strategic Design

Manzini (2008) reflects on aspects of the strategic design ecosys-
tem that seek to perceive beyond the superficial or obvious, seeking
invisible and unpredictable signs. A conversational attitude, covering
several areas, with the aim of innovating and creating value. It is
worth noting that, over time, the authors’ understanding of strategic
design echoes an awareness of its procedural nature that develops
in the context of multiple ecosystem relationships involving different
subjects, in a creative and collaborative way, interacting in design
and organizational actions, in towards innovation, creating new
meanings and knowledge.

It should be noted that strategic design is recognized for
being fundamentally participatory and implying the systemic involve-
ment of different disciplines, technologies, environments, knowl-
edge, and experiences of the actors included in its processes (Mer-
oni, 2008). These characteristics make it dialogic and interactive, as
it relates to different areas of knowledge, and transformative, due to
its ability to innovate and create value (Manzini, 2008).

Thus, it can be seen that strategic design can promote
a strategic understanding of how a community works, as well as
collaboration between participants in a creative and systemic way. It
is noteworthy that strategy is understood as the collective process
of creating meaning and value through relationships in terms of a
system with beliefs, values, and actions to deal with the external
environment and respond to uncertainties (Meroni, 2008).

From these reflections, noticeably strategic design has a sig-
nificant contribution to understanding and improving the process of
social innovation, since its processuality is connected to the creation
and production of socio-technical devices with the potential to trans-
form the societies in which are inserted, generating social value.

Social value

In view of the dominant capitalist reality, there is a fragmented and
centralized perspective on the value and for whom it is intended. On
the other hand, considering the challenges of a society in transfor-
mation, when reflecting on the value of each level of the ecosystem
(Den Ouden, 2012), the importance of collaboration between the
various actors involved is highlighted, in line with the approach of
Mazzucato & Ryan-Collins (2019), as well as the challenge of design-
ing the ecosystem itself to support innovation and value creation, in
line with the reflections of Domanski, Howaldt & Kaletka (2019). Also,
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Adner (2017) points out the importance that actors jointly contribute
with knowledge, experience, and resources, build an understanding
of existing demands/opportunities/problems, and co-create ideas
that really respond to this, in order to create and sustain value to the
whole ecosystem, as also mentioned by Howaldt et al. (2016).

The centrality of social innovation takes place in the creation
of value that occurs when the collaboratively built solution is rec-
ognized and legitimized as a collective benefit (Den Ouden, 2012).
Den Ouden (2012, p. 5) highlights that “[...] we need to change the
behavior of as many people as possible to make an impact”. For this
to happen, value is generated from social relationships, and they
need to promote well-being, belonging, engagement, and reciprocity
among the members of a social innovation initiative.

On the account of the above, the method developed in this
research is presented below, articulating the theoretical approaches
presented with the perspectives of the field that involved the “Guard-
ians of Jardim Lapena” initiative located in the district of Sao Miguel,
East Zone of the city of Sdo Paulo. This group started its activities in
March 2020, as a result of the worsening situation of the communi-
ties due to the COVID-19 pandemic. It started through an organiza-
tion of residents to expand the support and protection network for
families in the neighborhood of that region, with the strategy of the
micro territory. It started with seven women, whose objective was
to identify and meet different demands that appear in the daily lives
of families in their neighborhood. In August/2022, it was already
composed of about two hundred women and the capillarity of the
group allows each Guardian to be a reference for a limited number of
families that live in each perimeter.

Methodological course

This study is characterized by a qualitative approach, of an applied

and exploratory nature (Flick, 2013) on the issue of creating social

value, based on an initial model presented by Freire, Del Gaudio &

Franzato (2017). It seeks to deepen the proposed model and pro-

duce complementary knowledge for practical applications, gen-

erating subsidies that support the proposition of movements that
facilitate collective processes of construction of social initiatives in
vulnerable urban areas.

Data collection was carried out through:

. Secondary search in the Google database of journalistic arti-
cles and opinions about the Guardians initiative, in addition
to mapping another 31 initiatives in vulnerable territories,
in the east of Sdo Paulo, in other regions of the state, and in
other states, initiated in the same period;

. Twenty-six interviews, with a semi-structured script (Yin,
2015); with women Guardians and partners about the pro-
cesses involved in the initiative;

. Conversation circle (Warschauer, 1993) with eight women
Guardians to validate the analyses performed;
. Workshop (Stuber, 2012) with the participation of 12 people,

Guardians, and leaders from three other territories to discuss
the findings and reflect on the perception of the concepts
developed in their territories.
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The data analysis, in addition to seeking to understand the process
of creating social value, had the intention of raising the elements
involved in the elements that sustain social value and generate trans-
formation in social practices in communities. To ensure the quality of
the research developed, three tests were used (Yin, 2015), as shown
IN Tab. 1:

TESTS TACTICS EVIDENCE

Construct validity | Multiple sources Secondary search: reports and websites
of evidence

Semi-structured interviews (26): Guardian women
(21); partners (5)

Dialogue circle: validate field findings: Guardians (8)

Workshop: debating the findings from the
perspective of different territories and contexts,
Guardians and leaders from other territories (12)

Internal validity Data triangulation | Secondary research, interviews, dialogue circle and
workshop

Reliability Use of guides Secondary research, interviews, dialogue circle and
workshop

Results

The Guardians initiative has its own characteristics that differ from
other initiatives that emerged in the same period, as a result of the
COVID-19 pandemic. Based on the secondary mapping carried out
and the primary data from the interviews, we can qualify the Guard-
ians Jardim Lapena initiative as social innovation, considering the
elements presented inFig. 1:

O socially accepted response to a social demand
or opportunity

@ change in social relationships

O generation of social value

O well-being of individuals and the community

greater involvement of subjects and social
justice

Some elements that support the initiative's social value creation

emerged from the field. Here are they:

. self-management (Gonzalez & Rau, 2019) with orchestra-
tion features (Dhanaraj & Parkhe, 2006) and sociocratic prin-
ciples of horizontality rather than decentralized governance
(Gonzalez & Rau, 2019);

. sorority (Wolff, 2020) and empowerment of women (Silveira
& Alda, 2019) who live in a situation of vulnerability through
listening, dialogue, training, and, above all, the daily practice
of caring for oneself and others;
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. collaborative practices with a broader focus involving lis-
tening and dialogue within the group and with people in the
community, in addition to the material support that other
initiatives prioritized (Bjogvinsson, Ehn & Hillgren, 2012).

. purpose of strengthening community bonds through care (La
Bellacasa, 2012; Tronto, 2020).

These elements have implications for the values of relationships
(Biggemann & Buttle, 2012; Silva, 2020) that emerge from women'’s
interactions over time. It stands out here:

. Personal: actors willing to help each other and share positive
experiences, legitimacy, and acceptance of actions;

. Strategic: expansion of the network of relationships;

. Financial: sharing resources through networks and partner-
ships;

. Knowledge: generation of new ideas, increase in innovation
potential; and

. Collective: characteristics of the social context, which seeks

new social and new configurations of practices.

In relation to the processes entailed in value creation from
the perspective of strategic design, the following aspects have been
identified.

As for relationships:

. Mobilization and engagement of participants (collective
value)

. Present and future of the initiative (personal and collective
values)

. Organization and collective practices (personal and collec-
tive values)

. Female participation and empowerment (personal value)

. Partnerships (strategic value).

As for co-projection:

. Diversity of perspectives and knowledge (value of knowl-
edge)
. Collaboration and partnerships (financial, knowledge, and

strategic values).

Regarding the process of disseminating ideas:

. Recognition of demands (personal and collective value)
. Knowledge generation and sharing (knowledge value)
. Learning for life (personal and financial values).

The aspects identified during the interviews and validated
in the dialogue circle with the Guardians were subsequently exam-
ined in a workshop that involved leaders from diverse communities.
The objective was to comprehend how these concepts resonate in
diverse contexts and ascertain whether a consistent process could
be identified in the development of social value within the everyday
practices of social innovation initiatives. Several critical movements
were emphasized, deemed essential for the establishment of influen-
tial initiatives within peripheral communities, as depicted in Fig. 2:
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Fig. 2
Silva, M.S.; Representa-
tion of social movement
movements in peripheral
territories.

For each identified movement, strategies for its implementation were

outlined.

. Mapping critical points: understanding the links that unite
the community, through the stories of the people who daily
transform the local reality;

. Connecting micro-networks and leaders: perceive and
articulate the connections that already exist in the territory,
regardless of their size or objective, whether affective, pro-
ductive, or otherwise. These micro-networks are mobilized
through assigned or spontaneous leadership. This move-
ment makes it possible to verify the structures available in
the territory, as well as how they can support the initiative. In
addition, micro-networks are reliable sources for the territo-
ry's demands, generating opportunities for consistent action
and generating social value, and transforming reality;

. Disseminate and raise awareness: understand the territory
as a whole, involve the different actors of the ecosystem in
order to integrate local powers, foster intersectionality, and
enable the necessary strategies to generate the desired
impact;

. Qualify the actors involved: promote spaces for development
and improvement for the actors involved, involving various
topics of interest to the participants, as well as preparing
them for action. In view of the deep difficulties of peripheral
territories and the complexity of the demands generated by
social inequality, it is important that those involved in the ini-
tiative have some kind of psychological support and training
to deal with the stories and pain of the people assisted by the
initiative;

. Give visibility: communicate clearly, simply, and effectively
how the initiative was organized, how people can join and
participate, and aspects related to the transparency of
actions.
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The movements described above are clues to inspire the construc-
tion of social innovation initiatives that have meaning and value for
peripheral communities.

Final considerations

This study is viewed as an exploratory phase within a doctoral thesis
that will culminate in the development of a digital platform proto-
type. This platform will be built based on the findings from the field,
promoting access to theoretical knowledge through questions and
fostering agonistic collaborative spaces through the use of design
tools and practices. Its underlying logic will be inspired by the meth-
odology called Theory of Change (TdM) which is a mechanism to
foster reflection and deeper dialogue between the actors involved in
the initiatives, reflecting on the values, worldviews, and perceptions
of change that make it more explicit the underlying assumptions
about how and why change might happen as a result of the initiative
(James, 2011).

Manzini and Menichinelli (2021) consider the platforms not
only as a set of technologies, innovations, or business models, but
highlight their ability to enable distributed collaborative networks
that extend common discussions supported by technology in local
and online activities, being a potential space to propose regenerative
strategies, based on the reconstruction of the relationship between
human beings and the places where they live. The authors also point
out that the disruptive potential of digital technologies must be taken
into account when designing platforms, not supporting activities that
disrupt the social fabric of communities but supporting activities that
allow communities to become hybrid. Design initiatives should aim
to develop platforms that strengthen the relationship of people and
communities with their places instead of focusing only on a digital
dimension that is disconnected and unlinked from territories.

Thus, it is intended to build an enabling solution structured
through a digital platform, in view of the possibility of registering and
sharing a repository of combinations made and results obtained in
different contexts; to be a space of inspiration for people and groups;
and to provide opportunities for possible connections between initia-
tives that perhaps had no other means of exchanging knowledge.
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It is predictable that the employment of sound in museumsis  Sound
inevitable for a multitude of different reasons. The contempo-  Accessibility
rary museum’s emphasis on experience and participation has  Sonic barriers
urged a transformation of its cultural paradigm. Multi-sensory  Inclusion
experiences that mix auditory, visual, and tactile elements Museum
have become increasingly common in museums. Meanwhile,
new demands have been placed on the museum experience
as it begins to extend beyond the museum itself. It is appro-
priate for designers to develop a more holistic perspective
on the audience’s connection to the exhibits and cultural
content, which should also include consideration of sound
content. This research examines inclusive construction in
Lombardia museums through the perspective of sound. Inclu-
sion is the starting point that sound can be engaged with, and
sound contains other potentials to explore.
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Introduction

Over the past decade, museums and society have developed into
having a more intimate and cooperative relationship. The role of
museums in society has expanded significantly as more and more
studies have illuminated the fact that museums seek to embrace

the community and the public rather than remain collection-centred
(Vermeeren et al., 2018). And the growing concern on social inclu-
sion agendas compelled museums to take a significantly broader
perspective on how to serve diverse audiences (Hutchinson & Eard-
ley, 2021). Meanwhile, today’s museums are more than simply places
for the collection and preservation of past or people visit, but where
they gain experience and reach out to their culture and communities.
Thanks to advances in technology and neuroscientific developments,
it has become possible that sound can intervene in the museum
experience in various ways to capture attention, create an atmos-
phere and convey information: as an object, as an interpretation tool,
as a visitor engagement device (Hjortkjeer, 2019; Wiens & de Viss-
cher, 2019), and to enhance the overall inclusive museum experience
(Brooks et al., 2019). Designers such as Studio Azzurro, Migliore&-
Servetto, NEO, DotDotDot, CameraNebbia, and Bottazzi broadly
explored sound narratives and immersive potential as a means for
accessibility. The sound acquired a crucial role in several works (e.g.,
Conserve the Sound, Essen; Electro-Elettronica: visioni&musica,
Biennale CIMM, Mestre) and urban projects by Daan Roosegaarde,
Emilio Stocchi, Richi Ferrero, to name but a few. This need for sound
in museums is rooted in a facet that sound is an essential part of the
human experience (Kannenberg, 2016). Both are a message that can
convey historical rituals and knowledge and a sensorial approach to
perception.

From one perspective, the field of inclusion studies has
flourished as a result of the rise of social inclusion awareness. From
another perspective though, little attention has been placed on the
significance of sonic accessibility in social inclusion issues, as well
as in the museum field (Renel, 2019). One reasons for this, shown
by the emerging paradigm of aural diversity is that hearing is a
hidden, invisible and inconspicuous form when compared to other
external features of humans (ibid.). Therefore, it is often ignored in
the design process. However, the diversity of human hearing is a
ubiquitous issue related to millions of people, including different
degrees of hearing loss related to age, neurological problems or
other conditions (ibid.). Furthermore, Renel (2019) concluded that
there were two distinct sonic barriers: structural sound barrier and
psycho-emotional sonic barrier. Structural sound barriers are pres-
ent in museums as representatives of the interrelationship between
sound and environment, such as auditory navigation, localisation and
way-finding (Renel, 2019; Reeve, 2019). Psycho-emotional sonic bar-
riers are often produced by the personal experience of internalised
oppression. In some examples, a certain sound can touch a person
with sadness or discomfort. It is impossible for museums to identify
all these barriers considering the fact that individuals respond differ-
ently to sound varying according to their own experiences (ibid.).

It is an acknowledged fact that museums should devote
increasing importance to “access for all”, including disabilities and
other visitors (Schwartzman & Knowles, 2022; Leonard, 2010). Not
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only is this a widespread consensus and vision of society and people
in a wave of intellectual democratisation (Leandro et al., 2021), but
museums are also motivated by their desire to expand their audi-
ences to increase accessibility (Kannenberg, 2017). Usually, two
aspects are involved in accessibility when it comes to museums.
One is in terms of physical access, in that people can wander around
museums relatively unobstructed and locate spots related to their
interests without too much effort. Another means that people can
access the content of museums and absorb knowledge by engaging
with video, interactive stations, artefacts or any other narrative tools.
(Eardley et al., 2016; Rieger et al., 2022).

It suggests that museums seek to create equal opportunities
for all people to access both physical aspects and the content of
museums. While there is often a beneficial intent to creating inclu-
sive exhibits, the consequences of these special sets are not always
positive. In some museums, inclusive exhibits are considered to be
reserved for people with disabilities or people in need, given that dis-
abilities can not have an identical approach to access these exhibits
without inclusive interfaces. On another facet, “people not in need”
are not allowed to experience inclusive exhibits prepared for people
with disabilities with special content, which in a sense contradicts
the principle of “access for all” (Eardley et al., 2016). Furthermore,
it is considered that inclusive museum experiences are a coherent
process, including the exploration of the museum environment,
perception of the spatial atmosphere and the chance to hear the
whispers of visitors instead of staying in a specific area with inclu-
sive exhibits and engaging in an incomplete museum experience
(Rieger et al., 2022). In this context, it is unacceptable for museums
that add few inclusive exhibits to believe they can provide an equal
or similar experience for all audiences. Returning back to the ques-
tions, ranging from the tendency about the social responsibility of
museums via emerging sound practices in museums to new notions
such as the aural diversity or sound barriers, many contemporary
museums have invested in improving inclusivity at the expense of
sometimes not allowing everyone access to all exhibits. While such
perspectives have proven that sound/hearing is an indispensable
aspect of museum inclusion and human experience, it seems that
little research on the perspectives of sound adequately explore new
possibilities in terms of museums toward social equality.

Methodology

The present study created an analysis and design tool referred to
as “Exhibit sound score”/Partitura sonoro-allestitiva”, in particular,
it took into account a framework based on a qualitative analysis by
Vaz et al.(2020), ‘a framework must support integrating the different
phases identified as relating to the experience of visiting cultural
institutions: pre-visit, on-site visit, and post-visit. Our team deter-
mined what constituted valuable research content and which other
details to explore in different phases of the museum experience
based on the literature review, and one of the researchers visited all
the museums contained within the study to ensure that no meaning-
ful content was missed. This tool aims to identify sonic barriers and
analyse how sonic strategies were adopted for accessibility.
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It can also be used to design and verify new methods to empower
the cultural experience through sounds. With an empirical study
through the lens of the framework mentioned above, We selected
these museums in the Lombardia region of Italy that belong to AM
network (Abonamento Musei Network) to provide observations and
comparison, analyse the current sonic barriers and position the
proper sound strategies adopted by the museums. The reason we
chose AM network is that the Lombardia region is endowed with

a magnificent cultural heritage and AM network intends to raise
awareness of this cultural heritage and enhance Lombardia territorial
networks through the museum cards they provided. The cards aim
to give audiences free access to museums whenever they choose
within the Lombardia region. In order for exploration to be dynamic
and flexible, the contents and methods of this study for the three visit
phases highlighted varied concerns and were executed in appro-
priate forms. In the pre-visit phase, when audiences begin to form
ideas about visiting the museum, they usually access information
channels such as the official website and social media to find out
about the museum site, exhibition theme or any other important
information. Here we only investigate official information sources the
museum-self provides, such as the museum’s website or app. This
research concentrates on these museums with high-value gradients
of sound and audiovisual content during the on-site visit phase. One
of the researchers visited all these museums to locate sonic barriers,
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both structural and psycho-emotional, in different visit phases that
have a significant impact and to observe the effects of sound acces-
sibility on the overall accessibility of the museum. It also aims to
collate strategies for sound design and narrative that promote acces-
sibility in museums and assess their power to reach different audi-
ences. Semi-structured interviews were conducted with the museum
managers or the staff responsible for accessibility during the on-site
visit and were intended to obtain information that is inaccessible or
ignored but valuable for enhancing accessibility in museums.

Result and discussion
Pre-visit phase

The museum experience begins when the initial desire to visit
museums arises. Some audiences seek to obtain broad information
and initial impressions of museums through different channels,

also known as the pre-visit phase. In exploring and researching this
phase, it is worthy of note that podcasts have proven to be an effec-
tive way to deliver the museum experience into the home to increase
the accessibility of knowledge and foster audiences’ interest in
museums, particularly in times of social chaos such as the pandemic
(Levin, 2020).

Museo Teatrale Alla Scala and Museo Interattivo Del Cinema
offer podcasts that explain the museum from various perspectives
and provoke curiosity. Audiences can discover the virtual exhibition
and the Museo HUB+ digital centre that rely in large part on sound
archives and vocal narratives to convey its content on the official
website, with content that covers museum architecture and urban
planning, the museum’s history, and the theatre’s past and precious
collections in various times. On the one hand, Museo Teatrale Alla
Scala has resisted confining itself solely inside the label of museum.
They intend to revive the former function of this building as a cultural
salon and to invite audiences into the extensive collection and sound
content preserved within the museum, whether physical or digital.

It aims to explore and debate music, theatre and social issues and
reflect on the complex relationship between theatre, cultural iden-
tity and urban history. On the other hand, visitors can quickly build
an awareness of the museum’s marvels and access its authentic
core spirit through the narrator’s touching descriptions and original
voices from days gone by.

On-site visit phase

It is appropriate to highlight a new perspective on the epistemology
of museum inclusion before we discuss the sound strategies dur-
ing the on-site visit phase. The museum experience is an ongoing
process, and the arrival at inclusion is not dependent on creating
an inclusive product in the museum (Rieger et al., 2022). Inclusive
design in museums is a mission that requires taking into account
all types of audiences, from the visually disabled, the physically
disabled, and the learning disabled to those of different languages
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and nationalities, all of which have distinct and specific demands on
inclusive design. Museum accessibility is not exclusively confined

to creating new inclusive settings but also includes adding new
channels to existing content and exhibits so that visitors can receive
them through different channels. Sound can be a medium to facilitate
diverse information delivery and wider content accessibility. In this
context, we seek to redefine the scope of our research. Instead of
focusing on sound strategies with an exclusive emphasis on inclusiv-
ity, the study examines sound-related strategies at each touchpoint
and communication channel throughout the exhibition experience
and explores how these strategies can better contribute to narratives
and increase accessibility.

Several exhibitions accompany the environment with open
background sounds to convey meaning and emotion. In the Museo
Nazionale della Scienza e della Tecnologia Leonardo da Vinci, before
audiences even enter the ‘Leonardo da Vinci Galleries’ exhibition,
they can hear the soundscape mixed of bird calls, animal sounds and
roars, which corresponds to the theme of the area - how Leonardo da
Vinci invented instruments through the observation of animals. The
gears on display in another area interplay with the sound of gears
clashing. Similar designs include the sounds of horses galloping and
hymns of war and battle used to accompany the military structures
in the exhibition. In this way, it does not narrate the specific content
by dialogue. Still, audiences can easily be infected by the atmos-
phere in the sound and unconsciously generate associations and
memories, considering that the dissemination of sound is invasive
when compared to the audience actively viewing and searching for
information. Memories and testimonies are some of the most prom-
inent keywords in Casa Milan - Museo Mondo Milan. The museum'’s
Golden Trophy Gallery with an immersive experience that narrates
the glorious moments of AC Milan. The exhibition room falls into
darkness and calm as the lights switch off at the beginning of the
experience. A small circular screen situated in the centre of the ceil-
ing showed a video about the AC Milan match, alongside the crowd's
cheering, the players’ screams and applause slowly. The progression
of sound layers brings the audience to a crescendo as the lights
twinkle in response to the changing sounds. The lights all come on at
the end of the play, and it takes the audience with more excitement
back to the winning moment to perceive this unique trophy room
in the world. Sometimes, hearing integrates everything better than
other senses in the construction of sensory worlds, and sound can
metaphorically contextualise and thematise the exhibit to lead the
audience to immerse themselves in the scene. One of the features
of Museo Interattivo Del Cinema is the AR reality that audiences
can scan the selected object by iPad to animate a static poster into
animation with a living, vibrant soundtrack. The designer defines the
various sound materials according to the development of the narra-
tive structure through differences in pitch, timbre and type, such as
dialogue, monologues, ambient sounds, special sound effects, etc.
The combination of sound material provides the aural context for the
story to support its narration through sound. The dynamic changes in
sound facilitate the audience to catch the narrative focus from brief
clips in the AR experience considering the original film can take 1-2
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hours to consume in its entirety. Moreover, sound is more suitable
for conveying more abstract, intangible and ambiguous meanings to
increase sensory accessibility, especially to express vague and sharp
emotions.

B I s B O Y s

The audio guide is one of the common accessibility facilities in Fig. 2
museums today and helps people identify clues by translating visual ZLéhnael?vgfﬁii':;':g'
content into objective, easy-to-understand language (Hutchinson score/Partitura sonoro-al-
& Eardley, 2020). It demonstrated that audio guides could promote lestitiva for AM network.
learning in museums for people with learning disabilities and autistic

groups (Vaughn et al., 2020). Some museums consider audio guides

to be an advantageous tool to attract visitors. The Museo Teatrale

Alla Scala set up billboards to promote the museum'’s audio guide,

and the staff also reminded and informed audiences how to listen to

it. The Leonardo3 Museum in the city centre is one of the most fre-

quented destinations for foreign tourists. They offer an audio guide

in eight different languages to help visitors of different languages

understand the museum content, considering that the visual content

is only available in Italian and English. It is not sufficient for museums

to claim to be accessible if they are only equipped with audio guides
(Michelini, 2020). The audio guide should flow naturally into its

surroundings to encourage the audience to further explore meaning.

The audio descriptions are more concise and flexible than the audio

guides typically available on the device or mobile app. Some audio
descriptions involve audiences actively engaging with the experi-

ence, and these installations offer a diverse range of options to cater

for different types of audiences. The Nutrition #FOODPEOPLE exhi-

bition includes a sound installation in the form of an Italian map, with

a button on each region where the audience can select one region

and press the button to listen to information about it. The Museo

Interattivo Del Cinema offers an interactive cabinet with three rows

of transparent bricks. Audiences can place one brick in an inductive

position and select a film clip to play. Some sound installations hide

in the museum for audiences to encounter them unexpectedly. In

the Leonardo da Vinci Galleries exhibition, the screen lights up as

the audiences approach the installation and the man on the screen

appears and draws the audience into the story with a sincere voice.
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Other installations use sound as an entry point for interactive games,
such as the installation on the first floor of the Museo Interattivo Del
Cinema, which simulates the process of dubbing a film with four
different colours cubes that represent four different types of sound:
percussion, explosion, human voice and music, and these sounds
can combine to create various sound effects.

It observes that the realisation of the sound is not compli-
cated based on a review of sonic production and combination. How-
ever, the combination of stereo, handset and headphones to form a
sound system still needs to be adapted to the acoustic conditions
of the space. We identified a few representative sound barriers that
can be avoided by the use of proper design. The area in the Leonardo
da Vinci Galleries exhibition is unusually high and domed, resulting
in heavy sound reverberation. In the same exhibition, two videos are
played in close proximity, which results in the sound sources being
very close together and affecting audio clarity. Since the museum
has decided not to maintain the traditional silent model, it is also
necessary to confront the side effect generated from the enthusias-
tic response of the audience encouraged by sound, that is, noise. In
the Nutrition#FOODPEOPLE exhibition, children gathered around
the interactive table and loudly showed off their discoveries, the
sound travelling through the confined room causing other audiences
to scurry away to escape the screams of the children. Sometimes,
sound can trigger inexplicable emotions such as sadness and
anxiety (Rais, 2012), and it is suggested that the impact of sound on
accessibility is far more complex than previously imagined (Beliveau,
2015).

Post-visit phase

Not all museums have made efforts in the post-visit phase, although
some chose ways such as weekly newsletters or souvenirs to build
connections, enhance audiences’ long-term memories and to foster
potential engagement and future visits. This study attempted to
capture the strategies in this phase via the museum website, social
media, and other approaches presented by the situation above. It is
evident that the museum did not make some sound-related invest-
ments during the post-visit phase.

Conclusion

Exhibition design is a complex team task that requires a combination
of geometric, material, interactive, lighting and multi-sensory ele-
ments, and the sound that interacts with these elements can create
a fantastic exhibition effect. Sound design strategies evolve in a con-
textual and holistic manner, furthermore, designers should foster an
awareness of sound sensitivity to exploit sound and increase access
to sound. The museum started to break away from its original silent
mode and transform into an interactive, hybrid entertainment and
education centre (Baker et al., 2016). One of the inevitable conse-
quences are new requirements to use sound in exhibitions. Nowa-
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days, museums embrace sound with a more open attitude, and the
forms and design language of sound tend to diversify. From the per-
spective of sound, obscure, historical content is transformed into a
generic emotion conveyed to the audience to facilitate reflection and
add a new dimension to the exhibition. Although, the scope of this
study is restricted to the Milan locality and is not universal. However,
this article aims to rip open a corner of sound so that its potential can
be noticed by the academic and thus knowledge shared. Conversely,
it encourages more disciplines to explore the issue of social inclu-
sion through the perspective of sound.
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Track 3

Design and Responsive
Technologies for Human
Well-being

In the continuous aspiration of humans to improve their personal wellbeing, a design field
emerges that has grown along two dimensions: one linked to the relationship between
body and product that is becoming dematerialized, losing the gestural nature and the
physicality, the other related to medical sciences, food, fitness activities, self-tracking
system, and behavior change. In this transformative scenario, the individual becomes

the center of a knowledge process that changes and transforms his/her body towards a
renewed balance between design and technologies. The debate we wish to open in this
track is related to a model in which human being is at the center of a system of wellbeing
between interpretation and prediction.

The aspected proposals should be focused on the role of responsive technologies,
capable to adapt to a single person, and the importance of personal data and its appli-
cations that pose new challenges for the design processes and the evolution of these
human-centred-technologies to improve our body awareness and potential.

The track opens horizons for new meanings and focus points on design studies
and practices which include researches focused on products and services in which
the wellbeing of the individuals and the collectivities are the center of a human-center
approach to the innovative use of the technologies.
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The field of research involving design and well-being, finds Well-being

in the development of responsive technologies and Artificial Health

Intelligence the latest tools for mutual influence and trans-
formation.

Research on this topic, shared at the Disrupting
Geographies in the Design World forum, testified to the mul-
tiple and contemporary fields of investigation related both to
technological development and the human sphere.

The paper proposes a clustering of research on
this topic into two sets: the first group gathers research and
design approaches that increase human knowledge toward

digital data, the second brings together insights on behavioral

changes generated by design using emerging technologies.
The results of the debate and the categorizations
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Introduction

Well-being and responsive technologies are an important contempo-
rary design field combining the latest advancements in technology
with wellness practices. In the continuous aspiration of humans to
improve their personal well-being, a design field emerges that has
grown along several dimensions: linked to the relationship between
body and product -more and more dematerialized, losing the ges-
tural nature and the physicality- related to medical sciences, food,
fitness activities, self-tracking system, and linked to behavior change.
In this transformative scenario, the individual becomes the center

of a knowledge process that changes and transforms his/her body
towards a renewed balance between design and technology. The
debate we wish to open in this contribution is related to the research
of models in which the human being is part of a system of well-being
between interpretation and prediction and how the human body is
involved and changes his behaviors.

Designers could play a critical role in the development of
these innovative artifacts, and they are responsible for designing the
tangible forms, the interfaces, and the user experience of this new
class of products, ensuring that they are helpful, respond to the real
needs, and intuitive for the user. They work in multidisciplinary teams
with developers, researchers, and other team members to create a
useful and engaging experience for the people.

These design approaches to technologies can help to create
products and services that provide people with new tools to monitor
and improve their physical and mental health that can be customized
to fit the unique needs of each person. Some examples of responsive
technologies include wearables that track fitness and sleep patterns,
virtual reality therapy, and Al-powered mental health apps. As the
field of wellness and responsive technologies continues to grow, it
has the potential to revolutionize the way we approach healthcare
and well-being.

The development of emotion analysis technologies such as
computer vision, and natural language processing, has facilitated
the adoption of these techniques beyond monitoring or diagnostic,
moving towards interventions to facilitate well-being. Al-augmented
applications such as avatars, and bots are indeed used for digital
therapeutics by accessing peoples’ emotions, to cure and prevent
medical disorders (Hamada & Kanai, 2022). Recent advancements
in machine learning have enabled hyper-realistic animation of faces
and the cloning of voices from fictional to non-fictional characters.
Beyond the malicious use like for example Deepfakes, researchers
highlight how these technologies offer new opportunities for creat-
ing interactions with digital characters that can deeply engage us: Al
agents may be able to provide support through voice-based conver-
sations and facial expressions with the potential to enable deeper
personalization and increased trust on the interaction (Pataranuta-
porn et al., 2021). Another important step is constituted by the set of
embodied Al, or artificial agents able to learn through interactions
with their surrounding environments (Duan et al., 2022). This is about
giving for example social robots another dimension for unscripted
interactions perceiving them as independent agents with their own
motivations and desires. For example, Robin, the social robot for
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diabetic children, behaves in a way where sometimes it disengages
from interaction with the children to look for other things or initiate
other activities. This characteristic, including having diabetes, and
its capacity to provide personalized experiences, makes it a /ife-like
character meaningful to diabetic children (Cafiamero & Lewis, 2016).
The embedded capability of these systems to make decisions fueled
by data and independently from human assistance, makes them face
ethical challenges related to data governance, consent, ownership,
and privacy. Als are in a way influencing forces that can shape our
choices and actions, but they could also foster positive social inter-
action and cooperation, key elements to human well-being. This
opens a broad challenge for engineers, designers, and policymakers
in shaping our socio-technical system. Human existence is embed-
ded in a network of physical, biological, and social relationships. Al
tools are becoming an important part of this ecosystem and they
have the potential to reconnect us on an individual and community
level, considering all the multidimensional values involved.

Knowledge and behavior as a cluster
of trends for human well-being

In the field of research on responsive technologies, a technological
level of digital systems is emerging that increasingly enables the
reading of human complexity and offers possibilities for providing
dynamic responses to the singularity of people.

The studies shared during the Forum bear significant wit-
ness to the multiple and contemporary exploration fields investigated
by design. These can be clustered into two sets: the first groups
research and design approaches that augment human knowledge
toward digital data; the second brings together insights into the
behavior generated by designs using emerging technologies.

Knowledge

The focus of this group of research is the dialogue between the
human body and digital data related to a place or to an entity. These
data contribute to characterizing the spaces from which they come
(Zannoni, 2018) or the objects that are expressing them. The trans-
lation of these data into elements that can be experienced in the
human perceptual field is an area of research and design character-
ized by high complexity. Tools capable of augmenting the reach of
sensory channels have been described by Toméas Maldonado (Mal-
donado, 1997) as sensory-perceptual prostheses, and their presence
in research and the market is evidenced by numerous case studies.
The application areas of these projects are mainly health, profes-
sional and amateur sports, and wellness related to lifestyles.
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The body aimed at self-knowledge

Projects and research that use human physiological and behavio-

ral data with the goal of acting on the person from whom they are
derived, are inscribed in the research field of quantified self (Swan,
2013). This topic is widely established in the marketplace as evi-
denced by the widespread tracking systems of physiological param-
eters in the field of sports and health (Zannoni et al., 2022). Despite
the stable presence of the research strand, there are many innovative
directions in which researchers are working in recent years.

An interesting reflection on this issue is proposed by
Antonella Valeria Penati and Carlo Emilio Standoli. The research
highlights how difficult it is to measure the results of design interven-
tions. This is especially so when a prolonged temporality enters the
experiences with the consequent effects on perception and human
dynamics. With respect to these analyses, the discipline of design
is identified as an inclusive and collaborative tool for generating an
ethical breakthrough.

This turn seems to be glimpsed within the research pre-
sented by Giuseppe Mincolelli, Gian Andrea Giacobone, and Michele
Marchi. The paper shows the results achieved by the PLEINAIR
project in which the data collected were used in order to raise aware-
ness of behaviors aimed at improving well-being and mitigating the
impact of aging on the quality of life.

The body aimed at the knowledge of others

Physiological and behavioral data used to give answers outside the
individual from which they were extracted is a frontier area for both
design and other scientific disciplines. Here technology aims to rec-
ognize behavioral categories from the data itself; an example is the
research field of affective computing (Karyotis et al., 2017) in which
face-tracking software recognizes emotions.

These data can also be translated into object behaviors
that become mediators between people. The importance of such
research is growing as robots become more ubiquitous in everyday
life. Within this field is the research presented by Lorenza Abbate
and Claudio Germak. The two authors investigate how design can
express itself within the empathic implementation processes of
telepresence robots through communication processes —bodily,
gestural, and vocal- in relation to social contexts.

Designing in this field requires multidisciplinary skills and
many different stakeholders. Design has a duty to enter these pro-
cesses and understand the mechanisms through which to dialogue
with other disciplines. With this goal, researchers Christiam Men-
doza, Roberto Ifiiguez Flores, and Ruth Leén Moran measured them-
selves against the role of design and specifically the creative process
in synergy with engineering disciplines.
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The body aimed at knowledge of its environment

The area of research aimed at transforming environmental data into
elements related to the field of perception is broad (Gellersen et al,
1999). Significant representations of this field are embodied both by
designs that intervene in close connection with the perception of
individuals and by those that translate data into characterizations of
collective spaces. In the first category belong, for example, the exper-
iments by cyborg artists Neil Harbisson and Moon Ribas?, both of
whom are engaged in transforming a datum of the environment into
a sensation experienced by their own bodies. In the second category,
we find projects pertaining to the fields of digital placemaking, digital
wayfinding, or digital sensemaking (Dall'Osso et al., 2022). Here, sen-
sors diffused in space through citizen action (De Greve et al., 2022)
collect information that can be translated into sensations that can be
experienced through space.

The analysis presented by Elena Cavallin compares data-
driven designs that act close to the human body with those more
distant from