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Preface

In a world shaped by constant transformation and global interconnectedness, design emerges as

a bridge between people, places, and ideas. Cumulus Monterrey 2024: Design Across Borders -
United in Creativity invited the international design community to reflect on the profound potential
of design to transcend cultural, geographic, and disciplinary boundaries, uniting us in the shared

pursuit of innovation, inclusion, and positive change.

This edition of the Cumulus Proceedings gathers contributions that respond to urgent questions:
How can design foster empathy and intercultural understanding? In what ways does it become
a catalyst for social transformation in a complex, globalized world? Can design truly become a

universal language—and what are the challenges in achieving that ideal?

The richness of perspectives represented in these proceedings speaks to the global nature of the
Cumulus network. Authors, researchers, educators, and practitioners from across continents have

come together to share insights, experiences, and provocations within four thematic tracks:

+ Design for Change explores design’s role in social innovation, sustainability, equity, and the
circular economy—highlighting projects that place co-creation and inclusion at their core.

* Speculative Futures ventures into emerging territories shaped by technology, artificial
intelligence, and immersive experiences, imagining the future of creative practice.

+ Education in Art and Design focuses on pedagogical innovation, interdisciplinarity, and the
challenges and opportunities of digital transformation in global learning environments.

+ Translocality brings critical attention to issues of migration, decolonization, and the Global
South, recognizing the importance of diverse voices and perspectives in shaping a more

equitable world through design.

Together, these contributions reflect a collective commitment to harnessing creativity as a force
that transcends barriers—linguistic, political, cultural—and brings people together around shared

values and visions.

We are proud to present this volume as a testament to the power of design to imagine, inspire, and
unite. May it serve not only as a record of this important moment in time but also as a spark for

continued dialogue, collaboration, and transformation in the global design community.



Design Across Borders: United in Creativity
Lorenzo Imbesi

Full Professor, Sapienza University of Rome
President, Cumulus Association

The Cumulus Monterrey 2024 Conference marked a timely and vital moment in the global
conversation about the role of design in shaping a better world. Hosted at the prestigious design
institutions of Tecnolégico de Monterrey and Universidad de Monterrey (UDEM), the international
gathering has been further enhanced by the unique Monterrey’s rich heritage and cultural
identity, contributing to a thriving ecosystem of creative exchange for scholars, researchers, and
practitioners across various design disciplines.

The central theme of the conference, “Design Across Borders: United in Creativity,” provided

an inspiring gateway for exploring how design holds the possibility to transcend geographical,
cultural, and disciplinary boundaries. In particular, the conference was framed by four imperative
trajectories: “Design for Change,” investigating how design practices can drive social innovation
and sustainable development; “Design Futures,” exploring the interplay between technology and
creativity, immersive experiences, virtual realities, and the implications of artificial intelligence;
“Education in Art and Design,” investigating pedagogical approaches in the field; and “Translocality,”
addressing complex issues of migration, decolonisation, and North-South dynamics. Themes
highlight the broad scope of contemporary artistic and design pursuits.
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At the heart of the conference was a shared recognition that design can be a dynamic force for
empathetic understanding and intercultural dialogue. Through a rich program of keynote lectures,
panel discussions, workshops, exhibitions, and informal exchanges, the international community
demonstrated determination to work collaboratively across geographical and cultural divides,
confirming the foundational premises of the conference: that creativity knows no boundaries, and
through design, we can forge connections that transcend the limitations of space, time, and cultural
difference. In an era of unprecedented global challenges, from climate change to technological
acceleration, from cultural conflicts to social inequities, designing without boundaries means
identifying areas of commonality, intersection, and convergence, highlighting them in ways that
resonate with and reflect the spirit of our transborder region. As traditional confines between
nations, disciplines, and cultural contexts become increasingly permeable, the design community
must find itself uniquely equipped to harness this fluidity. Rather than resisting uncertainty, design
must embrace it, transforming constraints into opportunities for innovative problem-solving and

cross-cultural exchange.

The proceedings collected in this edition offer an extensive variety of perspectives on the ideas and
projects discussed at the event. They include case studies, speculative work, educational reflections,
and practical strategies, all pointing to the evolving role of design to shape societal interactions,
encouraging intercultural dialogue, and building a more harmonious and interconnected world.
However, these proceedings capture only a portion of the energy and insight shared during the
conference, with the remaining impact continuing to reverberate through ongoing collaborations

and dialogues within our global community.

As we move forward, the conversations from Cumulus Monterrey 2024 remind us that creativity
thrives not in isolation, but in community. And in a time marked by division and uncertainty, design,
when practiced with care and intention, can truly serve as a bridge. One that brings us together to

learn, to act, and to imagine a positive change.
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SPACE EXPLORATION: COMMUNITY OF
INTERCULTURAL IDENTITY THROUGH MEMORY
SHARING.

Andreas Sicklinger*?, Laura Succini*?,
a Department of Architecture, University of Bologna
* andreas.sicklinger@unibo.it; laura.succini@unibo.it

ABSTRACT | How can design guide future scenarios of space exploration through systems-
actions-visions that continue to create connections that transcend the limits of space and cultural
boundaries? As emerges from current trends, in the coming decades, the human presence in
space will expand from low Earth orbit to the lunar surface and the crew will be made up not
only of astronauts but of new users with heterogeneous purposes and missions. Today, the
International Space Station (ISS) is a place of strong cooperation, where boundaries are not
defined and people, thanks to long selection processes and shared training, acquire a strong
empathy so that cultural differences are not perceived as a limitation. In the future, this balance
may change significantly. In fact, the risk of a larger presence of “space travelers” with their short
stay, is that the space habitat becomes just a “crossing” space without an identity, without a
shared memory, a non-place.

The paper investigates how design in synergy with humanistic and technological fields can
encourage the creation of a new community not only of interest, but with a shared intercultural
identity within these new extreme environments.

The research, through a Responsible Advanced Design, is mapping and analyzing which analogic
and virtual practices can activate a “memory” in Space habitats capable of developing a system
for transferring the experiences of places and emotions from one user to another, beyond the
boundary of time and exceeding it, to give continuity to a story and eliminate the meaning that it
is just about experiencing the micro-gravity space for oneself.

KEYWORDS | ADVANCED DESIGN; FUTURE STUDIES; SPACE HABITAT;
INTERCULTURAL IDENTITY; MEMORY
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1. Introduction

The dream of reaching the moon is centuries
old. Our satellite has always aroused human
curiosity, making the sky more than just

an inanimate blanket of stars, but a space
worthy of exploration. The time has come to
change things. Not only are there spectacular
explorations by space heroes heading into
the unknown, like the moon landing that still
ignites human imagination, but also consider
that in the last 24 years, the International
Space Station has hosted approximately 273
astronauts and cosmonauts from 24 different
countries’. Current trends indicate that in the
coming decades, human presence in space
will expand from low Earth orbit (about 400
km from the surface) to the lunar surface,
with crews composed not only of astronauts
but also new users with diverse purposes
and missions. If today the International Space
Station (ISS) is a place of strong cooperation
where boundaries are undefined, and people,
through long selection processes and shared
training, acquire strong empathy so that
cultural differences are not perceived as
limitations, the future does not foresee such
“harmony” when constructing new vehicles
and space stations. In the future, this balance

may change significantly, especially since by
2031 (Bartheles, 2024), the ISS will undergo
significant modifications, if not dismantled
entirely. F.e. Space X's Starship program
promotes the idea that the developed
vehicle could carry up to 100 people for

an interplanetary journey?, while Falcon 9
carries 7 passengers. The goal is no longer a
destination within our planetary system but
interacting with the space surrounding Earth
in various ways.

Currently, ensuring greater psycho-physical
well-being and a better quality of life for
travelers within space modules seems to

be one of the main objectives. However,

a further step is needed: regenerating the
emotional relationship and spatial and bodily
interconnection among people who will
experience the space habitat presumably

for shorter periods, with different interests
and objectives than actual astronauts. The
psychological negative factor addressed in this
paper concerns the risk that the space habitat
becomes just a “crossing” space without
identity or shared memory, a non-place for
“space travelers” with their short stay.
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Figure 1. Image taken from the SpaceX website - Human Spaceflight

2. Concept of Belonging

Marc Auge defines a place with no personal
connection as a Non-Place, devoid of
narrative and functional at any point of use.

In contemporary experience, Giaccardi and
Magatti (2001) address the co-interest in
social space as a resolution to loneliness.
Places and non-places “interlock and mutually
penetrate each other; the possibility of a
non-place is never absent from any place,”

as Magatti reiterates Marc Augé's (p.44)
statement on the coexistence in social space
of places of solitude, non-permanence, and
instrumental and contractual interaction. With
current developments, space habitats in orbit
can be seen as transit and crossing spaces not
designed for relationships, where one does
not recognize oneself as belonging except for

artefactual details inserted over time by those
who experienced these environments. Thus,
thanks to the principle of community identity,
an apparent non-place can become a place
for someone who works and lives there. This
distinction of attitude, not substance, must
also be designed in new scenarios where
innovative design approaches become the
drivers of this interpretation.

What makes the environment livable is
our relationship with it. Relationships with
others, sensory memories, light, rhythms,
physicality; these connections compose

a multichannel perception capable of
generating poetic images (Mallgrave, 2015,
p.112) extracted from the experiences

the body has lived. In the transposition

of the space habitat becoming home, the

" Buon compleanno, ISS! - Infini.to (planetarioditorino.it), website consulted in July 2024

2 SpaceX - Starship, website consulted in July 2024
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place where we spend time beyond just
functional activities like shopping but staying
to eat, sleep, and interact with space and
relationships with others, it is evolving from

a “container/machine” towards an idea of an
ecosystem that, thanks to the multiplicity of
infrastructural networks (Mitchell, 1995), is
increasingly interconnected with the objects
and people inhabiting it. In new types of living
spaces, according to Flusser (2003, p.88),
“relationships are ‘attracted”; the habitat is
no longer a place of protection but is “creative
as a node of an interpersonal network.”

The infrastructures shaping the habitat are
elements that compose that open network,
opening new design fronts for space and life
in relation to others. But also segregation with
the intensified use of digital communication
tools. People can relate more easily to a
product, service, or experience when they
can connect to it on a personal level and

thus recognize in it languages, forms, and
behaviors they have already experienced and
can dialog with, whether effectively or not.

Zygmunt Bauman (2011, p.113) connects
Richard Sennett's thought to the definition
of empty space by Jerzy Kociatkiewicz and
Monika Kostera, highlighting the difficulty

of generating relationships, cohesion, and
coexistence in spaces without meaning.

For the same reason, the lack of meaning,
the loss of identity, the lack of stratification
of memory, and the disintegration of the
collective element of non-places, according to
Augé, make them alien to man in the process
of participation, sharing, and association. If
the connections generated between people

and places do not participate in building
personal, collective, and identity memory, they
become meaningless and without hierarchies,
failing to acquire value in human life.

Therefore, design must create a narrative
that, in turn, generates memory, leading

to the research question of this article:

How can design guide future scenarios of
space exploration through systems-actions-
visions that continue to create connections
transcending spatial and cultural boundaries?

3. Memory and Space-Time

Maldonado asserts that there is an evident
connection between memory and

identity in their relationship with dwelling
and, consequently, with the objects
accumulated within.

“’Dwelling means’, said Walter Benjamin,
‘to leave traces,’ and traces are the
imprint of memory. As has been said
many times, in the Western world the
accumulation of objects, considered

as traces, represents one of the most
important means of defining one’s space
and identity. We have seen so far how
literature bears witness in an almost
sculptural way to this character of our
material civilization.”

(MALDONADO, 2005)

This relationship lives through what is defined
as bodily memory, resulting from the layering
of past motor experiences the body has
perceived and lived in relation to itself and
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others or objects it has come into contact
with. Considering the weakening relationship
between man and things due to a changed
nomadic configuration dictated by the
increasingly digital consumption of content is
another design area to consider for a general
rethinking of our living systems.

The present research reveals that current
space habitats are built to respond to survival
and work functionalities, not to welcome
passengers and placing their belonging needs
in the background. It is a sense of multiple
belonging: primarily physical, belonging to
the station/vehicle crew, which could also

be defined as a “common destiny.” The

other sense of belonging is to the home on
Earth, with which the connection system

has technically improved significantly over
time, and organizationally, for example, the
ISS astronauts’ agenda includes space and
time to correspond to this need. The sense

of belonging to a space seems linked to the
time spent in it. For example, on a long train
or plane journey, the seat we occupy gradually
becomes ours, and we identify with it. When
we stay longer in a hotel room, we start
moving furniture. And if years imprisoned,
appropriation occurs even under the form of
inscriptions on the wall, like the first humans
on earth who testified their presence with a
hand reproduction on the cave wall. We leave
traces of our presence, like hearts carved into
the tree where we encountered our first love.
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3.1 Time in Relation to the Individual
and the Community

As seen until now, beyond spatial and temporal
factors in future space explorations, it is
important to consider the relationship between
the individual and (travelling) community, as
well as the institution of reference.

The relationship between the individual
and the community today is regulated

by procedures, training paths, and highly
concentrated physical-psychological
preparation and the creation of a strong
sense of cooperation and cohesion. People,
thanks to long selection processes and
shared training, acquire strong empathy so
that cultural differences are not perceived
as limitations. In contrast, the relationship
between the community and governance

is defined and protected by international
agreements between public institutions,
preserving a common good: extraterrestrial
space and the multicultural nature of missions.

As expressed at the beginning of this
contribution, the paradigm shift is defining
new systems of governance of outer

space, new forms of space occupation and
resource use, new dynamics of partnerships
between international non-profit entities
and companies, focusing less on the social
and cultural implications of these important
changes (Pasa & Sinni, 2024).

All this brings up further questions: How will
the future users relate to each other?
How can living space be made qualitative for



multicultural cohabitation? How can living
space be designed to be cohesive?

In this complexity, time can be a driver of
innovation by using the timely succession of
people in the orbit at different moments as a
community building resource: If considered
as a variable of design (Celaschi et al.,2014),
it can work on the design process to keep
individual identity connected with being an
active part of a community and a promoter
of an international and multicultural
cooperation system.

4. Action — Research

The Advanced Design Unit research group at
the University of Bologna, through a project
funded by the European community called
Made in Italy Circolare e Sostenibile (MICS) -
PE11 - PNRR, is carrying out the “ Beyond
the Space Life. Digital Living Lab for human
life in space “ project within the research line
of Spoke 1. The work team involves various
scientific fields in academia, such as design
and mathematics, and an important aerospace
company, Thales Alenia Space Italia (TASI).

This synergy between research and industry
allows the investigation of the phenomenon
of space exploration, particularly related to
life in micro-gravity space habitats, through
two lenses: 1) tangible factors such as the
sustainability of tools and design processes,
circularity of innovation strategies, use of
technologies concerning the environment or
people (Van Ellen, 2023; Valori et al., 2020)

, and 2) intangible values such as inclusion,

well-being/care of the individual, community,
and space, cooperation, that belongs to the
concept of Responsible Innovation (Stilgoe

et al., 2013). Of particular interest for this
contribution is the second research thread
closely related to the elements, needs, and
opportunities described earlier. As already
emphasized, the reference context is an
extreme environment, not comparable to life
on Earth. Microgravity, the absence of natural
stimuli, and altered sensory perceptions
bring the human body into a new dimension
and to live uncoded experiences. If until
today astronauts have been able to
overcome adaptability difficulties, social
isolation, and identity sense thanks to their
backgrounds and learned abilities, in the
near future, this will not be possible due

to the much shorter preparation of space
travellers as described previousely.

The objectives and lines of intervention of
this second track are multiple: on the one
hand understanding who the new users
will be and designing for the awareness
and ethics of people undertaking these
explorations, redesigning the experience
from including ergonomic and sensorial
perspectives (Burattini et al., 2014; Dominoni
& Quaquaro, 2023; Inglese et al., 2024) on
the other hand focusing on the design that
allows to share memory and experience of
travellers through time creating a new kind
of “space community”.

In this line of intervention, TASI's involvement
is ensuring good experimentation of the
project, guaranteeing related humanistic
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and technological skills on a basic research
level and to put theoretical visions into

action by collaborating with further industry
companies. The complexity of this research
area, influenced by human, spatial, temporal
variables, and unpredictable factors, requests
combining knowledge and know-how from
different fields through an interdisciplinary
approach (Kopec et al. 2024).

To avoid interdisciplinarity remaining a theory
and to bring to light shared design strategies,
the working group takes design discipline as
the engine of innovation. Design is not just
seen as an innovation bearer of a product,
service, or experience, but of a process; a
design that assumes the role of mediator
among multiple actors and disciplines and
becomes an anticipator of possible futures
(Iniguez et al. 2014; Succini et al. in press).

4.1 Methodology: From Human-
Centered Design to Responsible
Advanced Design

Today, the most widespread design
approaches in the field of Space Design are
guided by methodological tools typical of
engineering disciplines or oriented towards
design-driven methodologies. The most
widespread is Human-Centered Design
(HCD) (Long et al., 2022), which allows
consideration of human factors, ergonomic
criteria, and user experience throughout
the design development. In recent years,
other approaches have developed that,
starting from HCD application in this field,
have elaborated actions and tools that take
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into greater consideration the movements
and changes in gestures characterizing this
context, an example is Use and Gesture
Design (Dominoni, 2021).

The complexity of this project led to studying
these approaches and analyzing others
related to solving wicked problems (Rittel

& Webber, 1973) to find in Responsible
Advanced Design (RAD) (Formia et al., 2023;
Succini & Ciravegna, 2022) a synthesis

of characteristics and tools capable of
addressing not only the project from the
perspective of space, human factors, and
experience interaction but also considering
time, the creation of extraplanetary
interpersonal relationships, and the social and
cultural impacts of this new paradigm shift in
the entire design system. An approach where
imagination is not only a factor of creativity
but of desirable future design.

Advanced Design has been dealing since 2009
with the “relationship between the evolution
of the time factor and innovation driven by
design (Celi, 2010)" (Celaschi, Celi & Formia,
2014 p.22). Within this approach, time is not
intended as a continuum but opens up to
imagination and various possible, probable,
or potential solutions (Celaschi, Formia &
Franzato, 2018).

The relationship between future, anticipation
and design (Celi 2015; Poli 2019) aims to
“anticipate change” (Celi & Morrison, 2019) by
transitioning from a user-centred approach
to forms of collaborative design (co-design)

in which each actor involved contributes



knowledge and experience by activating forms
of cross-fertilisation along the value chain
(Celaschi et al.; Iniguez et al., 2014).

Responsible Innovation (Stilgoe et al., 2013;
Salamanca et al., 2019) introduces or reaffirms
a design responsibility where everyone is an
active part, a concept of innovation more
focused to inclusion, care for the future,
impacts not only tangible but also intangible,
and the value of the community within a
design process.

Therefore, the interaction between these two
approaches has led the Advanced Design
Unit since 2020 to develop a design model
starting from this method to then experiment
it in various contexts. The model consists

of macro-actions that decline the concept

of responsibility in four areas of design:
Responsible Design, Responsible Thinking,
Responsible Production, and Responsible
Community, each characterized by design
strategies and tools typical of design,
enhanced by RI-oriented principles (Succini,
2023). Depending on the research area in
which one operates, the approach can adapt,
considering in the analysis, design, and
experimentation process only some of these
areas (macro-actions).

Specifically for the ongoing project concerning
the creation of a bridge between research and
experiments related to memory, space, and
time in extraterrestrial contexts, strategies
and tools related to Responsible Design and
Responsible Production have been activated.

Below are schematically reported the RAD
actions and tools considered and the purpose
of their use:

Responsible Design
- Actions: Activation, Observation

- Tools: Observatory; Collaborative spaces
and tools

- Objective: Mapping and observation

in other contexts of memory activation
systems; peer-to-peer reading and
clustering of research through collaborative
tools and shared definition of reading

keys to identify new design strategies for
activate a community space.

Responsible Production
- Actions: Experimenting; Co-producing

- Tools: Design Workshop; Checklists

- Objective: Co-produce through
collaborative and multi-actor workshops, a
case studies analysis system centered on
project’s key factors (bodily, sensorial, time,
intercultural relationship, spatial inclusion,
community, etc.), and possible futuristic
scenarios where the concept of memory
becomes the glue of these new forms of
exploration and life in extreme contexts.

During the research, the two macro-actions
have intertwined, and the results of one
activity are defining the drivers for applying
subsequent tools. Thanks to an iterative
process between source research, case study
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research, and field collaborative actions, the
first conjectures theorized through literature
are being validated.

4.2 Memory as an Inclusive and
Multilevel Design Framework

Thanks to the approach described above,

the research is mapping and analyzing which
analogue and virtual practices can activate

a “memory” in space habitats capable

of developing a system for transferring
experiences of places and emotions from one
user to another, beyond the boundary of time,
giving continuity to a story and eliminating the
notion that experiencing microgravity is only
for oneself.

The analysis begun with the study of the ISS,
bringing to light current practices related to
the concept of memory, such as the Space
Mission Patches. Those stickers are attached

Y9E503C1 1S

in different parts within the ISS and can be
read as a visual sign/reminder of those who
have experienced the station in previous
missions (fig. 2). This analysis was extended
through research in other areas outside the
domain, with the aim of identifying other
products or experiences of memory activation
and transfer.

This observation mode, inserted within the
Responsible Design macro-action is allowing
us to find drivers for change (Celaschi,

2016) and is highlighting design strategies

and characteristics to develop systems

within habitats where the memory element
generates a bridge beyond time boundaries.
Shared memory can be seen as an activator of
relationships, interpersonal bonds, and recreates
empathy among people and communities.

The interaction and iteration between

design-driven observation systems (which

Figure 2. Images of mission patches on space habitat panels in the ISS - Source: Nasa Image and Video Library
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use collaborative open-source tools for data
collection) and peer-to-peer workshops
among researchers, young designers, and
company operators have led to a first reading
of the memory concept concerning the

future users’ needs in space explorations.
The corridors and intervention lines can be
summarized in four categories:

- Body Memory: Linked to gestures and
postures that lead to reliving a memory

or transferring sensations already
experienced through coded movements or
related to proprioception (Koch et al.,2014);

- Symbolic Memory: Connected to artifacts
and visual elements that establish a
stronger relationship with the surrounding
environment;

- Ritual Memory: Linked to ways of acting.
It becomes a sense-producing element
that, through a series of actions, connects
the individual with the community, the
past to the present and future (Durkheim
in Segalen, 2002), and can generate new
rituals;

- Sensorial Memory: Closely connected

to our senses, whether a single sense or
their combination, leading the person
experiencing it to relive the intangibility of a
memory or experience (Bruno, 2022).

These categories are also connected to two
possible ways to keep this memory alive
through analog artifacts, digital artifacts, or
their combination. Main task of the work team
will be to define the best balance between
these four categories. It can be taken into

consideration that some routine activities
executed on a daily basis in the extreme
environmental context become part of one's
body memories, but most likely transform
eventually into ritual memories. Further it is
to be considered that digital memories have
often short effect and need to be recalled
“artificially” while analogue memory keepers
guard better a symbolic memory of events
and people. On top of this, the placing of by
travelers added memory elements that can
transport a space community feeling over time,
is not necessarily related only to one specific
area in the habitat, but populates in different
ways specific spots, from crew quarter to
newly created co- habituative areas. Most
likely the design intervention, based on co-
designing principles, needs to create tools
that over time allow the individual creativity
of travelers to express their “I have been here”,
that bridges to the next testimonial of human
presence in space, just like the colored hand
in the preistoric cave. In the very end, the
first foot print of Neil Armstrong on the moon
does not tell anything else to the next traveler
who will land on the moon, providing with a
first sense of “settling”.

5. Conclusion and Future
Development

Applying the RAD approach in an extreme and
high-risk environment has highlighted how its
adaptability is not only related to the cultural,
social, or territorial factors of a context but also
to the flexibility of integrating the use of tools
and methods typical of other methodologies.
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In our case study, to redefine the future space
habitats experience systemically, analyzing
the phenomenon with the proposed approach
(RAD) was useful, but for the next step,

which will see the development of individual
components, HCD will remain important
reference. Indeed, it is assumed that these two
approaches will interact throughout the design
process because it will always be necessary to
bring the micro to the macro and verify if the
actions taken respond to the initial objectives.

As already emerged from the paper, the
research is in an intermediate phase of its
development, and the following actions will
include: 1) integrating this factor within the
activities, needs, and functions of space
habitats to identify areas where it is necessary
to integrate it, 2) creating a taxonomy based
on the spaces identified of interaction
between the categories (body, symbolic,
ritual, sensorial) and the values it should
enhance or recreate (sharing, interculturality,
inclusion, etc.). This can become a design
tool for products/services/systems memory
that enhance a community Space identity 3)
creating study prototypes of these elements
to validate them with the design community.
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