and
INn times of CONFLICT

g ASsSociation

Cumulus Antwerp C Cumulus

2023



Cumulus conference: Connectivity and Creativity in times of Conflict
Hosted by the Faculty of Design Sciences, University of Antwerp, Belgium,
on April 12-15, 2023

Conference website: Cumulusantwerp2023.org

Published by Cumulus

Cumulus the Global Association of Art and Design Education and Research.
Aalto University, School of Arts, Desigh and Architecture PO BOX 31000,
FI-00076 Aalto www.cumulusassociation.org

This publication bears the GPRC label (Guaranteed Peer Reviewed content).

ISSN 2490-046X
No. 10

Cumulus Conference Proceedings Series
Editor-in-Chief: Cumulus President Lorenzo Imbesi

Publications in the Series

01/17 Kolding, REDO

02/17 Bengalury, Letters to the Future

03/18 Paris, To get there: designing together

04/18 Wouxi, Diffused Transition & Design Opportunities

05/19 Rovaniemi, Around the Campfire — Resilience and Intelligence
06/19 Bogoté, The Design After

07/21 Rome, Design Culture(s) Volume #1, Volume #2

08/23 Guayaquil, Arts imagining communities to come

09/23 Detroit, Design for Adaptation

10/23 Antwerp, Connectivity and Creativity in times of Conflict

Academia Press
Coupure Rechts 88
9000 Gent

Belgié

www.academiapress.be

Academia Press is a subsidiary of Lannoo Publishers.

ISBN 978 94 014 9647 6
D/2023/45/341
NUR 656/658

Kristof Vaes & Jouke Verlinden (editors)
Connectivity and Creativity in times of Conflict.
Cumulus Conference Proceedings Antwerp 2023
Gent, Academia Press, 2023, 783 p.

Layout: Keppie & Keppie

© University of Antwerp,

© Cumulus Association International Association of Universities and Colleges of Art,
Design and Media.

© Kristof Vaes & Jouke Verlinden

© Lannoo Publishers

All content remains the property of authors, editors and institutes.



and

in times of CONFLICT

@3

Preface

Connectivity and Creativity in times of Conflict -

conference proceedings VI
Cumulus president’s message - Design for

Adaptation in Times of Complexity IX

1

Editorial 2
Design methocdology
Scenario-building through a systemic lens:

a new perspective on tools and methods to design

for sustainability transitions 4
Intimacy/integrity: a framework for thinking about

epistemological styles in design activity 9
Democratizing design: the development of

a 'Design for Do-It-Yourself' framework 15
The power of imagination: immersive and experiential

counterfactuals to engage with sustainability 20
Applying human-centered system design to

the development of a tool for service innovation 25
Pulse approach: integral design project management

to empower transformative processes 30
Research on design sketch from different disciplines:

overview and directions 35
Researching the invisible: troubling qualitative research

design through information architecture 41
Designh education
T+ designers: a case for transdisciplinarity

in design higher education by way of a South

African case study 46
Materiality, commmons, and design education 51
Representing and shaping regenerative futures:

a context-specific approach to art and

design education. 58
Creative strategies for the learning spaces

of the future 62
Implementing SDGs in a product design curriculum,

or: the value of tap water 67
Desigh materialization
Yutaka: how do we prototype the transformative

change towards nature positive designs with soil 72
Material experience: the future of material selection

for product design 77

Discerning modes of design in ecological restoration 82
From visual to multisensory: how does intangible
cultural heritage of traditional costume self-remodel

in digital interactive environment? 87
Designing sustainable furniture: guidelines to promote
furniture life cycle design 94

Biophilic approaches in design

Biophilic design for remote studying environments:
analysis of case studies involving a collaboration
between ergonomics and environmental
psychology 98

Bioreceptive interfaces for biophilic urban resilience 103
Artificial nature: possibilities for mycelial composite

material design 109
Botanical design: exploring the application of
parametric plants in furniture 113

Eco-social transitions
Systemic Design Oriented Leadership (SDOL) -
a co-created play for eco-social leadership develop-

ment with the methods of Systems Thinking 118
Design for transformation: unlock competencies

for coping complexity 122
Change agents: designers interpreting ‘the social’

and 'social’ interpretations of design 127
The changing role of designers

in transition processes 132

Fashion innovations
Fashion design matter: the role of design in guiding

a sustainable transformation in Europe 137
Convincing fashion consumers to go green:
a brand communication problem? 142

Prototype dialogues; re-balancing design thinking
through negotiations with fabrics, form and future 148

Future fashion: new and ancient systems at the inter-
section of anthropology, ecology and innovation. 152

Urban design & citizen inclusion
Design fiction localised 158
Transit Oriented Development used to formulate design
guidelines for an improved bus network in Malaysia 163
Exploring sustainable ecosystems in the “15-minute”
urban living circle—take Shanghai Urban Space
Season 2021 as an example 169
The Unified Citizen Engagement Approach: a design-
oriented framework for involving citizens in the
energy transition 174

Desigh & digitisation

Designing for Viral Infection Awareness through
PLAYMUTATION 179

Gamifying the low impact customer solution design 183

Connecting to the future; using serious games and
scenario development for responsible design 189

About utopias, apocalypses, respawning and zombies
and how understanding images of space and time

may inform design for sustainable behaviour 194
Track 2

Digital futures/hybrid reality 199

Editorial 200

New crafts and craftspeople

Fashion Craftsmanship 4.0. Learning experience about
Industry 4.0 technologies for hybrid digital fashion-tech
products, processes, and business model design 202

Crafting hybrid workflows for the design of augmented
textile artefacts 210




Distance: digital immersive technologies and craft
engagement 214
Notions of hybrid craft production: conversations
and small-scale experiments in digital fabrication 219

Research through design in the cyber-physical era
Digital synesthesia in product design. Building a
vocabulary of physical interactions for a sensible

quantified self 223
Digital content that offers experience of listening
to crystallized music 228

The body can not be thought: the ‘disabled body’
as a catalyst to develop new paradigms for

human-computer integration. 232
Metaphysical Instruments: prototypes for hybrid
and live music-making 236

Redefining the role of design(ers)
Virtual skin: co-creating 3D materials with synesthetic

artificial intelligence 241
Cabinets of curiosities for the postcolony II: tokens:

collections I-V 245
Speculating futures in an age of nostalgia 250
Computational thinking in design and fabrication

for augmented and accessible museums. 254

Usability and performance of innovations
Usabhility and UX evaluation of an online interactive
virtual learning environment: a case study of Wales'
Virtual Hospital 260
Design perspectives for the future of work in
Industry 5.0 environment: the digital and physical
space in Augmented Reality uses 266
Assessing the impact of immersive versus desktop
virtual reality shopping experiences in the fashion

industry metaverse 271
A pilot study with the Shaper Origin to determine
the learning curve of augmented fabrication 276

Designh for and with extended reality
Introducing the material experience concept in the

metaverse and in virtual environments 280
Balancing authenticity and creativity: A VR system

design for assisting in ceramic creation. 287
What is the furniture in the Metaverse for? 292

Design for and with digital fabrication

Craft in the age of robots 299
Light it up: designing electronic textile with a light
as a design material 304

Strategy for knowledge transfer in AM as a hybrid
process chain towards a transition from prototyping

to commercialisation 309
Speculative tinkering on circular design materials

through 3D printing 317
Flaws as features, new perspectives for developing

an additive manufacturing design language 322

The digital on urban scale
Desighing smart product-service systems for smart
cities with 5G technology: the Polaris case study 328

CUMULUS: CONFERENCE PROCEEDINGS — CONTENTS

Fantastical reality: designing virtual urban space

through extended reality 333
The Metapolis - cities between a ripple and a blur 338
Towards data activation and engagement within

a smart city 345

Technology driven design education

Teaching design of technologies for collaborative
interaction - an emerging pedagogical framework 349

A mixed-method approach: virtual reality to co-create
future higher education workspaces in a post

COVID-19 academic environment 357
An attempt to integrate Al-based techniques into first
year design representation course 363

Digital fashion
The emperor is naked: deconstructed materiality
in fashion NFTs 368
Dematerializing fashion- improving design-led sustai-
nable and hybrid retail experiences via digital twins 372
Fashion archive as a meta medium: unfolding design

knowledge through media technologies 379
Fashion and the metaverse: from omni-channel

to direct-to-avatar 384

389

Editorial 390

Designh forfas communication
Encouraging humanitarian assistance in conflict zones
through animated public service announcements 392
The design of an engaging focus group discussion
toolkit involving school-aged children following

urotherapy 397
Inclusive Transformation of age-friendly communities
based on digital technology support 402

Taking care of the elderly through the tools of the
animated communication design: a useful and

ethical imperative 408
Pee poo period. Exploring the intersection between
shame, bodily fluids, and sustainable design 413

Design for diverse users
Feminist value sensitive design of self-tracking
technology based on female body data 419
Spatial “mutual altruism” as a relationship of care
for homeless people. How design impacts social

re-integration 425
I'll be there for you: exploring a sense of belonging

to enhance student engagement 429
Inclusive design in the context of performative gender

through product form 433
Landing the internship: the role of gender in finding

ID internships 438

Object as the tool of recovery - Examining material
culture of young refugees in Hungary for trauma

processing 443
The food delivery industry and its lack of care in
gender equality: the speculative case of 'GiGI’ 448

Winning at more than a game! A storytelling board
game concept to raise awareness about refugees’
language barriers 455




Care(ful) spaces
Cities for all: co-design interventions on urban features

using inclusive technology 461
Separating Ccovid from non-covid: spatial adaptations

in existing hospital buildings 466
Wayfinding is caring 471

Explore vacant public spaces regeneration to facilitate
minor’s activities and education under inclusive

design principles 475
Human-space relationships as narrative processes

for inclusivity 480
Urban darkness: human experience of atmosphere

and fear 485

Daily social interactions of hawkers as a catalyst to
actuating bottom-up spatial justice: experience
from Hong Kong 489
The city of care through walkability and proximity.
Researching on and with Generation Alpha on
urban walkability assessment 494
Hinges, passages and comfort 499
Renewal of urban ecological transportation network
based on inclusivity design — Take Sydney's
“Livable Green Network” plan as an example 504
How to take care of the Antwerp modernist social
housing of Alfons Francken? And how do this housing

blocks take care of its changing population? 510
Inclusive innovation: a study of creative furniture
design for urban community public space 515

Co-creating care(ful) design
Health, care and prosthetics: co-design methodologies

in the case of autofabricantes 519
See the unseen: a co-creation design process for

children with incarcerated parents 524
The power of photovoice: Al support provides voicing

opportunities for children in sex education 529
Co-design for the common good: a holistic approach

to workspace projects 533

Co-designing neighbourhood identities. How to share
memories and experiences towards a common
sense of belonging 538

Design(ers) & learning
Universal design for learning as an inclusive teaching
methodology for an African art and culture course

in Ghana 544
Material-led thinking as a practice of care: a strategy

from art and design education 550
Artful care for self and others in daily

design practice 555
Material metaphors: method for physicalising

relations and experiences 560

Desigh ethos
A South African approach towards a caring design
practice 565
Weighing the tensions of nostalgia, necessity,
and care in contemplating the future of the

Nigerian design-scape 570
Food as a form of care: designing social innovative
processes and practices 575

CUMULUS: CONFERENCE PROCEEDINGS — CONTENTS

Designing with posthuman kinship: from posthuman
theory to human-non human collaborative design
approaches 580

Beyond empathy: how curiosity leads to greater care 585

Inclusive approaches to intangible cultural heritage
Convention versus contemporaneity: the affordances
of design-led mediation towards sustaining an ances-

tral cycle of linen making in Casteldes, Portugal 590
Combining care for planet, people and culture

towards circularity 594
Media art creation process using digitized archetype

of Korean traditional dance movement 600
Envisioning design strategies for intangible cultural

heritage activation 604

Sustaining traditional crafts and techniques

Craft for care, design for life. Heritage contemporary
enhancement and communication design tools
as a resource for social changes, fostering diversity

and inclusion 610
Embroidered heritage: a design-led visual ethnography
of traditional Palestinian motifs 615

Adaptation of the built environment
Design for Ukraine's heritage: engaging international
students during times of war through design

activism 619
The technical compatibility of vertical greening with

built heritage 624
New design models for proximity retail and senior

inclusion 628
Investigating spatial patterns of green infrastructure

at built heritage sites in Antwerp, Belgium 632
From architecture to community: adaptive reuse

as social practice 636

Participation and role of communities
Methodology and evaluation of digital assets
reconstruction of cultural heritage with visitor

participation in museum 642
Community heritage: an immersive approach to

disaster resilience 646
Caring for human diversity and built heritage through

design: a multiple case study enquiry 651

Poster abstracts 656

Adding value to the future through design and

entrepreneurship: PLACE 657
A video game for emotion regulation of

medical students 658
Video game design for ecological impacts 659
Dwell and move, change ensues 660
Transposing timelines 661
Artificial intelligence-aided type design for

Chinese script 662
Design and reconstruction of the new interest youth

community in china in the post-epidemic era 663
Sound E-scape: an interactive, digital application

for music therapy and soundscape generation 664

Development of existing biophilic interior design
definition 665




Design-driven approaches to human augmentation.

An exploratory study 666
Designing with people: creating a multi-level

interdisciplinary design education environment

for more inclusion 667
Material connotations: meta-structure research

of practice based projects with invasive species

plant waste 668
From collecting natural objects to presenting the

future anthropocene: exhibition design for the

anthropocene theme in museums 669
Catacombs: refuge on the border of the virtual and

the real 670
Hybrid specimens: Phygital artefacts at the intersection

of analogue + digital crafts 671
Content management system in mapping movable

objects 672

FlavourGame: interaction design in hybrid games 673
Bibliometrics in circular design visual representation 674

Inclusivity as a hype phenomenon in advertising 675
Inclusion in recruiting 676
Values, design and educational project: contemporary
projections 677
Project Hope : the creative revolution mural, a human
singularity approach 678
More-than-human ways of thinking through
felting wool 679

“"Care strategies to strengthen heritage structures
as a community asset during the pandemic:

the case of Bahay Nakpil-Bautista” 680
A novel offloading insole system designed
for healthcare 681

Towards an embodied expression of pandemic
nodes & networks in the age of social distancing 682

683
Evolution of ‘Mashrabiya’ in the Middle East & North
Africa - traditional wood carving technique revival 684
Exploring the potential of material innovation to

revitalize traditional crafts in Egypt 687
An overview of design suggestions for contemporary

theatrical VR productions 690
Polymath interpolation in transdisciplinary open-

ended design - design for conservation 693

Implementation of design culture as a strategic
innovation through design-oriented industrial

conversion and product diversification 696
Sustainable transformation of age-friendly

community centres based on transition design 700
Parametric Joinery. Development of a system

of configurable joints 704

Designing a ward inventory for a sustainable
healthcare. Framework for healthcare providers of
configurations among disposable medical devices,
clinical procedures, and medical equipment in

the neonatology department. 707
A safe space of creativity-designing with vulnerable
female communities 711

The direction of wayfinding. From the identification
of a place to the expression of its meaning. 715

CUMULUS: CONFERENCE PROCEEDINGS — CONTENTS

Human augmentation: the role of design in the

design of on-body interfaces for cognitive-sensorial

wellbeing 718
A conception toward design narratives for innovation 721
Home away from home - The role of design methods

in processing trauma of forced migration and loss

of place 725
Decoloniality and healing: confronting inter-

generational trauma/ideologies through

architectural preservation and education 728
The ephemerality of an organic material and its

implications: a context specific study with invasive

exotic species (Japanese knotweed) waste in Genk,

Belgium 731
Visual communication bridging intercultural barriers 734
Feeling the future car: designing for driving pleasure

in the era of co-driving 737
Mediterranean landscapes in emergency: nature
and culture 739

Key Performance Indicators for measuring and
evaluating users' sensory perceptions and behaviors

in learning spaces in higher design education 742
Textile handcraft making and women creators’
psychological well-being: a narrative review 746

Cross-case analysis on the integration of extended
reality (XR) with the design and planning of the built
environment 750

Ecosystem services: an interpretive paradigm of
urban and territorial heritage. Strategies, guidelines,

and vision for sustainable cities 754
Characteristic analysis of future-oriented design

based on cognitive context theory 757
Digital wellbeing and design 760
Appropriation and appreciation of Austrian and

Indonesian puppetry 763

Reinventing the gastronomic experience: using

interactive digital environments to raise awareness

of food-related cultural heritage 766
Developing cultural heritage sustainability from

the perspective of participatory sentimental

souvenir design 770
How does design intervention promote sustainable

rural transition: an analytical framework based

on the multi-level perspective model 774
Designing future hybrid creative space using digital

tools in educational institutions and organizations 777

Reviewers 781




in times of CONFLICT

Preface Track 3: Handle with care
Introduction

Track 1: Nature positive/design for transformation Design for/as communication
Introduction Design for diverse users
Design methodology Care(ful) spaces
Design education Co-creating care(ful) design
Design materialization Design(ers) & learning
Biophilic approaches in design Desigh ethos
Eco-social transitions Inclusive approaches to intangible cultural heritage
Fashion innovations Adaptation of the built environment
Urban design & citizen inclusion Participation and role of communities

Design & digitisation

Track 2: Digital futures/hybrid reality Poster abstracts
Introduction

New crafts and craftspeople
Research through design in the cyber-physical era

Redefining the role of design(ers)

Usability and performance of innovations Acknowledgements
Design for and with extended reality

Design for and with digital fabrication

The digital on urban scale

Technology driven design education

Digital fashion

Cumulus PhD network



and

in times onQNFL’lGT

Digital Futures/Hybrid Reality

Jouke Verlinden?, Kristof Timmerman?, Steinar Killi*, Stefano Maffei?, Massimo Bianchini?,
Lukas Van Campenhout’, Piraye Haciglizeller®, Zjenja Doubrovski®

Product development, Faculty of design sciences, university of Antwerp
MaxLab, Academy of fine arts Antwerp
%0slo school of architecture and design
“polifactory, Faculty of design, politecnico di Milano
SArches, Faculty of design sciences, university of Antwerp
®Faculty of industrial design engineering, Delft university of technology

Introduction
‘The danger isn't that Al destroys us. It's that it drives us
insane’

— Jaron Lanier ?

While our preparations were running, generative Al systems
such as ChatGPT and Dall-E suddenly headlined and underlined
a new era of fear and hope. As the quote above of a prevalent
virtual reality pioneer underlines, this requires a critical mindset
with a passion for innovation. The Metaverse, 3D printing, arti-
ficial intelligence, and similar phenomena are re-shaping the
role of the designer: a novel skillset and attitude is required to
convert these digital capabilities into valuable tools and meth-
ods. This might require defining types of cyber-physical or aug-
mented craftmanship, not forgetting about sustainability, social
inclusion, and aesthetics. Furthermore, how can we ensure that
the human (both collective and individual) stays in the driver
seat, while political and economic agendas complicate a true
human-centered design in times of industry 4.0, algorithms,
distributed data, fuzzy intellectual property, and so forth.

For this track we received over 187 proposals that, after a
double-blind review, resulted in 37 high-quality papers and 11
posters. These contributions go beyond the technical, to en-
vision the capabilities of software/hardware as a meta-medi-
um, with specific applications for the creative industry, and
to frame the educational/ethical challenges in case studies
and reflections.

The section new crafts and craftspeople, revolves around
the intersection of craft and digital immersive technologies,
exploring hybrid workflows and production processes for cre-
ating augmented textile artefacts and fashion-tech products.
The papers discuss learning experiences and experiments in
digital fabrication, as well as the design of hybrid workflows
and business models to engage with Industry 4.0 technolo-
gies in craft production.

Research through design in the cyber-physical era deals
addresses the integration of technology with music-making

and human-computer interaction in designerly ways, explor-
ing physical interactions and sensory experiences in the de-
sign of digital products, and rethinking traditional paradigms
of disability and the body in relation to technology.

The section entitled redefining the role of designers, explores
the intersection of computational thinking, design, and fabri-
cation in creating augmented and accessible museums. The
papers cover a range of topics such as co-creating 3D mate-
rials with synesthetic Al, speculating futures in an age of nos-
talgia, and the use of cabinets of curiosities to explore col-
lections and tokens in the postcolonial context. The papers
highlight the potential for technology to enhance the muse-
um experience and promote inclusivity, while also addressing
the challenges and complexities of curating collections and
representing diverse histories.

The section usability and performance of innovations ad-
dresses the importance of evaluating and asessing new
designs, with an increasing role of technology in enhancing
learning, work, and shopping experiences.

Design for and with extended reality focuses on the inter-
section of immersive technologies, creativity, and material-
ity. This includes applications such as virtual reality and the
metaverse, for creative expression and communication. The
papers explore how these technologies can be used to assist
in ceramic creation, stimulate storytelling and communica-
tion competencies, and introduce the concept of material
experience in virtual environments. Additionally, the theme
also touches upon the purpose of furniture in the metaverse.

The section design for and with digital fabrication provides
new insights towards design methods and techniques in the
field of additive manufacturing (AM). The papers also high-
light the importance of knowledge transfer and collaboration
in advancing the commercialisation of AM. Additionally, there
is a focus on the use of new materials and technologies in the
design process, such as electronic textiles and circular design
materials. Finally, the papers address the impact of automa-
tion and technology on traditional craft practices.

1 hitps:/ mnww.theguardian.com/technology/2023/mar/23/tech-guru-jaron-lanier-the-danger-isnt-that-ai-destroys-us-its-that-it-drives-Us-insane
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Abstract

Technology has increasingly become embedcded in everyday
activities, an extension of the human body, identity, and ahilities.
Our relationship with technology is becoming more symbiotic,
leading us to establish new intimate and affective relationships.
Following feminist philosopher Donna Haraway's concept of
making kin (Haraway, 2016) with human and non-human crea-
tures to ‘rebuild’ the world, the first part of the paper investi-
gates the development of kinship between humans and tech-
nological artefacts, and how these relationships can become a
key element for a posthuman approach to design, identifying
posthuman entities and their network of interactions. Specifi-
cally, it reviews literature from Science and Technology Studies
(STS), Multi-species ethnography, and Haraway's works. These
theories and theoretical models underpin new methodologies
and practices in the field of design that are breaking out of the
boundaries delineated by the human-centred design (HCD)
perspective and are expanding the interest of design beyond
humans, addressing the non-human entity as part of a complex
network of actors that dialogue, co-evolve, and co-operate in
the evolution of the social order and the world.

These transformations are challenging designers to ques-
tion the centrality of humans (and of designers themselves)
in the design methods, structures, and models, as well as fo-
cusing on how new artefacts will interact and relate with hu-
mans, the environment, and other non-humans. The second
part explores the potential contribution of a posthuman-cen-
tred design approach in developing human-non-human col-
laboration with a focus on care environments, considered a
frontier. The analysis of two exemplary cases in the evolving
context of care practices identify the entanglements with
assistive devices, the emergence of the hybrid combination
of human-technology in the care settings, their engagement
with the environment, and the consequences of this in-
creased permeability of technologies in everyday life. Finally,
by mapping the values of a design practice involving non-hu-
mans, the paper considers how posthuman kinship could be
drawn upon to contribute to both design research and devel-

opment of technological artefacts within healthcare and care
practices, stimulating posthuman design-driven forms of so-
cial and technological innovation.

Author keywords
Posthuman Design; Posthuman kinship; Human-technology
interaction; Healthcare practice; Assistive technology.

Introduction

This paper merges sociological theories with cdesign practices
influenced by posthuman theories investigating the emerging
phenomenon of posthuman kinship (or more-than-human
kinship) trying to answer three research questions: Why are
posthuman kinships relevant to design? How does design
change when we consider posthuman kinship? How can
these relational dynamics and capabilities of non-humans be
considered when designing future technological artefacts?
The paper aims to contribute to developing a collaborative de-
sign methodology in which posthuman kinship represents an
evolutionary step to be considered in designing technological
artefacts and interactions between humans and artefacts.

Emerging forms of kinship between humans

and technological artefacts

Qver recent years, an increase in academic interest has been
seen in the social interactions between humans and non-hu-
mans, particularly in sociological analysis on human atti-
tude towards technological artefacts. Our relationship with
technology, now symbiotic and constitutive of everyday life
itself is changing, leading to the creation of more 'intimate’
relationships on an emotional level. Through advances in ro-
botics, artificial intelligence, and affective computing (Picard,
1997), new forms of interactions and relations with techno-
logical artefacts are developing. The key element in the dis-
cussion of the role of non-human agents in the creation of
social relations is agency, the socio-culturally mediated “ca-
pacity to act in a way that is not entirely attributable to the
inputs of one's action!” (Volonté, 2017, p. 38).




The capacities that are perceived in non-humans with agen-
cy are manifold. Nass revisited social psychology experi-
ments that analysed person-to-person responses in social
interaction, replacing two human subjects with a human and
a non-human (Nass et al., 1995, 1996, 1999; Nass & Moon,
2000, as cited in Cerulo, 2009). The results show that the
communicative capabilities evolution of technological arte-
facts led to a change in their perception, evoking a sense of
intersubjectivity and encouraging a social response (Reeves
& Nass, 1996; Nass & Brave, 2005; as cited in Cerulo, 2009).
Turkle reported similar results in her studies of the interaction
between humans and robots. Experiments between 'smart’
robots - capable of recognising their owners, obeying com-
mands, and adapting their personality — and elderly people
suffering from dementia led to an improvement in emotional
states, reducing anxiety and favouring the feeling of compan-
ionship (Turkle et al.,, 2006; Turkle, 2007; as cited in Cerulo,
2009). Children, on the other hand, perceived robots and re-
lated to them as autonomous and almost living beings (Turkle
et al, 2005; as cited in Cerulo, 2009), while recognising they
were not actually alive.

The above investigations show the human/non-human
interaction from the human's perspective, in which people
encdow objects with social capabilities. Theoretical ideas and
empirical studies from HRI (human-robot interaction), on the
other hand, focus on the robot capabilities and skills which
allow them to be recognized as social actors in interaction.
Breazeal maps several attributes of social robots — robots
that are able to “conveying intention in a human-perceptible
way, and are empowered to resolve goals with fellow agents,
be they human or robot” (Daily et al, 2017, p. 217). Moreover,
eight classes of robots based on their social-ability are iden-
tified (See Breazeal, 2002, 2003; Fong et al., 2003). Therefore,
technology is co-protagonist and actant (Latour, 1992) in the
definition of society and in the way people interact and relate
with other entities due to its inscribed social characteristics.

The co-evolutionary dimension of technology and society
(Figure 1), opens reflections on the posthumanist movement,
which stems from the need to redefine the concept of the hu-
man, cletermined by the onto-epistemological, scientific, and
hiotechnological developments of the twentieth and twen-
ty-first centuries (Ferrando, 2013). Posthumanism can be de-
fined as post-dualism, unhinging the Western exclusivist and
binary vision, which places two elements in conflictual oppo-
sition, favouring an inclusive and pluralist dimension that inte-
grates the human and the non-human. Haraway (2016) pro-
poses a new posthuman geological epoch, the Chthulucene,
to overcome the Anthropocene, in which humanity, which
considers itself superior to any other form of life or matter,
has irreparably compromised its relationship with the world.
The main purpose is making kin, to create relationships with
other creatures to 'rebuild’ the Earth. These new forms of kin-
ship, which cross species, environments, biological, and social
relationships result in the creation of assemblages of more-
than-human entities. Making kin is to be pursued by cultivating
response-ability (Haraway, 2016, p.28), the ability to care for
others, where care includes "everything that we do to main-
tain, continue and repair ‘our world’ so that we can live in it as
well as possible. That world includes our bodies, our selves, and
our environment, all of which we seek to interweave in a com-
plex, life-sustaining web" (Tronto, 1993; as cited in Puig de la
Bellacasa, 2017, p.3, emphasis added by Puig de la Bellacasa).
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Figure 1. The key concepts for shifting from a humanist to a posthumanist perspective.

The new role of care-giver, confidant, and collector of inti-
mate and personal life, previously reserved exclusively for
other people, allows technology to replace, build or augment
personal bonds with humans, which will be defined, borrow-
ing Haraway's concept, as posthuman kinship. Kinship is
therefore an exchange, a desire for human and non-human
self-revelation; it is care because it is not an exploitative but
an affective relationship; it is adoption, because the human
has a lack, which can be somehow filled by adopting a tech-
nology, creating a bond; it is affiliation, thanks to the techno-
logical artefact the human being becomes part of a posthu-
man network. The emergence of this phenomenon opens up
new challenges that can stimulate designers to focus their
attention on the evolution of these complex socio-technical
systems, transitioning from a human-centric towards a post-
human, inclusive and collaborative perspective. The type of
relationship and the emotional responses vary according to
the context and the characteristics of the technological ob-
jects and will become fundamental elements in the design of
new artefacts, particularly from an ethical, political, and moral
point of view. It will be increasingly important to understand
what the consequences will be — intended and unintended -
of this increasing permeability of technologies and of the ef-
fects of these relationships in everyday life.

The concept of posthuman kinship

and the implications for desigh

The advent of a posthuman society, based on emerging kin-
ship systems between humans, technologies, and the envi-
ronment, can stimulate the evolution of design-driven forms
of innovation, as it is characterised by the connection of hu-
man and non-human design agencies. Posthuman kinship
thus becomes a relevant element for posthuman design
because it identifies all more-than-human entities and their
networks of relationships. Only by considering the plurality
of all entities, their language, and relationships, it becomes
possible to design for a posthuman world. Design has the op-
erational power to transform tensions in society into innova-
tions and is therefore considered as one of the most suitable
tools to facilitate a transition towards a pasthuman, inclusive
and pluralistic perspective. Posthuman design is capable of
connecting and co-operating human and non-human enti-
ties in innovation processes. Alongside Human-centred de-
sign (HCD), in which the human is at the centre of the design
activity, new visions are being developed, expanding the field
of interest of design beyond human-centredness. Current-
ly, there is not a codified more-than-human design practice
like the HCD standard (ISO 9241-210:2019). This may be be-
cause considering the posthuman as integrated and central
in design is still an emerging practice, or perhaps because the
quantity and heterogeneity of these new entities do not allow




the definition of a single or unified methodology. At the pres-
ent time, given the emergence of the phenomenon, it is in-
teresting to map and study exemplary cases of projects and
design experiences in which a kinship-like evolution of the re-
lationship between human and technology is evidenced and
in which themes and issues pertaining to the transformation
of participatory and collaborative design approaches and
processes in a posthuman perspective are icdentified. Forlano
(2017) traces emergent discussions relevant for the develop-
ment of a posthuman approach to desigh crossing from ANT,
object-oriented ontology, transhumanism, and multispecies
ethnography, and proposes practices that, while not identi-
fied explicitly as posthuman design, focus their attention on
the interrelations between humans and non-humans.

A posthuman design methodology defined Xenodesign,
implemented by Johanna Schmeer (2021), proposes trans-
versal engagement approaches for including multi-entity
non-human agency in design, merging discursive design
methods with speculative realism and ethnographic prac-
tices. The combination of traditional ethnographic methocds
with design practices is also at the founclation of Anne Gallo-
way's More-than-human design approach (Galloway, 2013),
as well as Elisa Giaccardi's research on things as co-ethnogra-
phers (Giaccardi et al,, 2016). Ethnographic research, such as
environmental observation and participant observation, be-
comes one of the main tools to investigate, empathise, and
learn about non-humans, as well as expressing the point of
view of the non-human, both actively and passively. Indeed,
also in the field of ethnography, the re-discussion of human
exceptionalism has begun, with the need to refound ontolo-
gy, epistemology, and ethics in a posthuman perspective, also
reasoning about the development of new methods to analyse
reality with the aim of highlighting how gender inequalities
are produced, enacted, and materialised in complex systems
(Hamilton & Taylor, 2017; Taylor & Fairchild, 2020).

One example is Thing Tank (2016), an loT research project
developed by Giaccardi et al. in which a kettle, a refrigerator,
and a mug were connected to autographers (small cameras
with sensors), which provided information on the use pat-
terns, the relationships between the three smart objects and
other co-inhabitants, and their trajectories and movements in
space and time. The concept of co-inhibition is at the heart of
the Mitigation of Shock project, first presented in 2016, by Su-
perflux. In this installation, set in a London flat in the year 2050,
a station for growing food occupies the space previously des-
ignated for relaxation. People thus find themselves reflecting
on the need to share space and establish relationships with
other living species and non-human entities, all co-inhabiting
the same flat. A different approach on the relationship be-
tween living entities, designers, and technology, is proposed
by Neri Oxman. Using computational design, synthetic biology,
and digital fabrication, Oxman designs products through the
method of form-finding, overturning the traclitional concep-
tion of design in which the material is considered secondary
to form. The structures, now organic, are no longer limited by
the assembly of parts of 'dead’ materials with defined proper-
ties, but grow and adapt to their environment, just like living
beings. Manufacturing is no longer a method of production,
but takes on a generative value (Oxman, 2011).

In the above examples approaches and projects, specula-
tive design occupies a pivotal rolg, for several reasons. Specu-
lative design is future-oriented and exploration-oriented, and

lends itself to designing for the consequences, not necessar-
ily positive or negative, but merely alternative, of scientific,
technological, social, and cultural innovations. This discipling,
therefore, does not follow human-centred practices based
on needs and problem-solving, because its main purpose is
problem-fincding. The creation of scenarios, through story-
telling, diegetic prototypes, and other media, allow projects
to be placed in an application context that promotes un-
derstanding and create a direct link with the environment in
which the ethnographic research took place. Ethnographic
analysis cannot be carried out in an aseptic environment,
and consequently the resulting projects are also deeply in-
tegrated. Another element to consider is that even projects
dedicated entirely to non-humans presuppose a fundamen-
tal human component, given by designers who interact and
design for non-human entities. Likewise, non-humans are not
only those at the centre of the design interest and to whom
the design outcome is addressed, but also have the role of
co-participants and co-designers.

Exemplary cases of posthuman kinship
In care practice
Moving from theory to practice, we can observe that the
theme of posthuman kinship is present in the experimental
projects and in the personal-professional experiences of de-
signers but is not yet consciously focused on at the design
level, again. This new intimate dimension becomes particu-
larly relevant in healthcare environments such as nursing,
careg, therapy, rehabilitation, and ageing in place - "the ability
to live in one's home and community safely, independently
and comfortably, regardless of age, income or skill level” (Kim
et al, 2017; in Mois & Beer, 2020). Recent technological, de-
mographic (e.g., ageing population), and social developments,
as well as the pandemic, have placed the healthcare sector
in a leading position for the innovation, enhancement, and
adoption of new technologies (Capone, 2022) - e.g.,, genom-
ics, nanotechnologies, Al, digital health, robotics, and weara-
ble devices. Moreover, innovations in public health through
services of telehealth and remote patient monitoring are
leading to combined and personalised data-driven care de-
livery models - inpatient, community, and home-based care
-, with predictive analytics to support wellbeing, prevention,
and the overall patient experience. While these are not the
exclusive fields in which the relationships unravel, these con-
texts address aspects and feelings of the human being such
as loneliness, illness, borecdlom, and the strive for affection,
consideration, and care. People (or patients) profoundly rely
on technologies, and, on the other hand, technological arte-
facts operate in close relation with the human subject, allow-
ing the redistribution of emotional power between them.
Certainly, one of the most iconic examples is that of care
robot PARQ, a zoomorphic companion robot developed by
Takanori Shibata, who actively engage humans' emotions
and encourage patients to carry out interactions with it as
they would with other humans, while also having a positive
psychological and physiological effect: it improves the re-
laxation of people with dementia, reducing aggressive be-
haviour, and mediating the interaction with other patients
and with the caregivers. Al controls its behaviour according
to touch and sound stimuli; it learns to react to the voices
it frequently interacts with; moreover, it shows emotions of
surprise, happiness, and anger, and cries when it does not re-




ceive enough attention. But PARO's strength is its innocent
and pure appearance, with white fur and large, deeply human
eyes, which aim to trigger an emotional reaction of affection
and parental instincts. Turkle argues that robots like PARO
provide the illusion of a relationship. People who have diffi-
culty sustaining human relationships turn to companion ro-
hots, replacing and sometimes denigrating more socially de-
manding interpersonal connections with simpler, more stable
ones (Turkle, 2011). On the other hand, humans are inherently
social beings. The emotional relationship between humans
and technology is unidirectional, as there is still no technolo-
gy that can match human emotions. However, the behaviour
of technology towards humans is not static, but generates a
significant emotional response in humans (See also Breazeal,
2001, Breazeal et al, 2016, Esposito et al,, 2016, Feil-Seifer &
Matari¢, 2011, van Maris et al, 2020; on the interaction be-
tween children with autism and robots see e.g,, Billard et al,
2007, Dautenhahn & Werry, 2000, Golestan et al, 2017; on el-
derly and robots, see e.g., Fraune et al,, 2022, Lee et al,, 2006,
Pirni et al,, 2021).

PARO and other socially assistive technologies, as well
as social robots designed for entertainment (an example is
Sony's pet robot Aibo), already have an inscribed social inter-
action component. They have been developed to assist the
human with general or specific needs such as learning, train-
ing, rehabilitation, or daily activities either at home or in care
facilities, but also to provide intellectual, social, and emo-
tional care (Mois & Beer, 2020). However, the development
of a symbiotic and intimate relationship between humans
and technologies also occurs with technological artefacts
that were not specifically designed to have a social interac-
tion. This is the case of embedded devices, grafted into and
onto the body, and mainly used in the medical field for people
with impaired bodily functions. These devices have a tangible
physicality, and the body is no longer composed only of or-
ganic elements, but becomes a virtual body, due to the inter-
action of both genetic and technological information codes,
with the skin as interface. Therefore, pacemakers, cochlear
implants, diabetes’ insulin pumps and monitoring systems,
among others, are also to consider for the development of
a new emotional, but also physical relationship with the hu-
man, and together, they navigate the environment and inter-
act with other entities (humans or technological) as a config-
uration human/machine. The grafting leacds to a co-evolution
of both parts into a new combination, a biological and long-
term, or even life-long, interaction, often indispensable for
the survival or improved health of the person. But this new
reality is not always accepted, especially if related to a chron-
ic illness, and rather than working symbioctically, this system
could cause, like any relationship, friction (Forlano, 2022).

In Hacking the Feminist Disabled Body (2016), through
an autoethnographic research - “an autobiographical genre
of academic writing that draws on... the lived experience of
the author and connects researcher insights to larger social,
cultural, and political issues” (Poulos, 2021, p. 4) — Forlano
outlines the tensions she encounters daily after adopting dif-
ferent medical devices for the management of Type 1 diabe-
tes, highlighting the ways she disobeys them and vice versa,
how they negotiate and collaborate, and the small invisible
labour, “repairing, maintaining, fixing, adjusting and trouble-
shooting” (p. 7), they require. Despite the increasing attention
on the development and improvement of medical technol-

ogies, companies' focus is techno-centric, on the transmis-
sion, measurement, and display of accurate data, rather than
on the daily experience (Forlano, 2016), which translates in
small hacking and medical disobedience acts. Acknowledg-
ing the pivotal role of technological devices in participating
and negotiating the world, Forlano promotes a shift in the
human-centred design perspective towards the "embodied
practices and lived experience of everyday routines, habits
and rituals through participation in socio-technical systems”
(para. 9), considering the human/technology relationship as a
hybrid stakeholder.

Conclusions

The analysis of kinship between humans and non-humans
can play an increasingly central role in the design of tech-
nological artefacts. Therefore, the first task of the desigher
is to create awareness and critical consciousness towards
this approach, which is already happening, informed by the
communicative, interactive, and emotional capabilities of
technology. Moreover, the fact that humans super-value the
interactive and emotional capabilities of existing technolog-
ical artefact indicates that future, more sophisticated tech-
nologies will be even more emotionally charged. The type of
interaction and kinship that is created will vary depending on
the capabilities of the non-humans, the condition and feel-
ings of humans, and how humans and non-humans interact.
It is important to analyse these elements considering not
only the current level of interaction with technology, but also
foreseeing possible future developments, in which technolo-
gy will be increasingly symbiotic and less separable — physi-
cally, intellectually, and emotionally - from humans. Further-
more, knowing the new ways of interaction and kinship, not
only from a design perspective but also, and above all, from
an ethical and moral point of view, offers new insights, design
opportunities, and questions that designers are called upon to
anticipate and answer. This paper, through the analysis of the
abovementioned examples, shows the position of designers
who study posthumanism in various ways. Even if there is no
explicit reference to the theme of posthuman kinship in their
icleas, elements of reflection emerge that can be traced back
to the evolution of the relationship with technological arte-
facts in the following ways:

» theimportance, at the design level, of considering both
the human perspective on how people interact with
technological objects, as well as the sociological study
on how these objects actively interact with humans,
other entities, and the environment. Questioning ex-
isting relationships between designers, end-users, and
technologies, leads to the need to redefine the activi-
ties of designing relationships of use of technological
artefacts, overcoming HCD approaches;

» the importance, at the design level, of analysing and
understanding how the interaction between individu-
als and technological objects occurs and is modified in
spatiotemporal contexts. That is, how individuals and
technologies act together in a context by modifying,
changing, and co-evolving it over time. Posthuman
kinship is fluid and changeable, and has its own tem-
poral and spatial development;

» the importance, at the design level, to understand
posthuman design as a form of responsible design,
which aims to consider the social contexts where




technologies will act and, above all, the values, needs,
and requirements of all posthuman entities not in
terms of technological solutionism but in generative
and collaborative terms;

» the importance, at the design level, to understand
posthuman kinship as a way of defining posthuman
networks, to which human and non-human entities
belong. Technology could build different intimate,
personal and daily relationships with each entity it
interacts with, unravelling new posthuman familiar
structures, in which each member has a role and es-
tablishes unique bonds with the others. The theme
of familiarity’ in posthuman kinship can be declined
in two ways. First, it refers to the trust established
between humans and non-human entities, consider-
ing the inherent power dynamics that exist between
them. Second, it considers the possible hereditary
character and content of this relationship, which
evolves and is passed down over time;

» a reflection on the evolution of the concept of inclu-
siveness in the field of design. In posthuman design, an
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