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				How long does a house last? In an era characterized by a con-stant evolution of relations and societal norms, the essence of dwelling undergoes a profound transformation. Permanence and stability have defined our dwelling culture for centuries, yet architecture has always incorporated elements of light-ness, flexibility, nomadism and mobility. This is more than ever the case today. The concept of mobile spaces worldwide revolves around accommodating specific needs through relo-cation, enabling the comparison and comprehension of how various environments impact society and shape unique de-mands among their inhabitants. 

				Moving architectures are among the earliest human-made artefacts, predating vehicles, and they maintain a persistent relevance (Kronenburg, 2013). Historical examples of mobile architectures depict a world not bound to place but character-ized by itinerant and nomadic responses to permanence (Sie-gal, 2002). Nomadic cultures moved for various reasons, in-cluding locating migrant food sources, adapting to changing climate conditions, trading goods, seeking communal protec-tion, discovering new cultures, and exploring the unknown. With the advent of the information age and the widespread connectivity technology, a new type of high-tech traveling lifestyle has become possible, giving rise to digital nomadism culture (Broek et al., 2023). 

				Among these globally dispersed individuals, many face similar challenges in their search for shelters that are durable, light-weight, flexible, self-sufficient, and ultimately transportable 

			

		

		
			
				From Archigram the Book: “Seaside Bubbles, Leisure Study”, Ron Herron, Archigram 1966 (Courtesy Archigram Archives).
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				by low-tech means. In the late 1990s, with the publication of Digital Nomads by Makimoto and Manners (1997), the vision of a globalized world with blurring distinctions between leisure-work-home-travel started to get real. However, it is only after the pandemic that this phenomenon became the symbol of the contemporary liquid society in which individuals are continu-ously “on the move”, as Andrea Branzi already formalized. 

				Traditional notions of permanence give way to a fluid, adapt-able concept of living and working. Over the past few years, trends related to dwelling on the move have been on the rise, also triggered by the new challenges and opportunities high-lighted by the pandemic. In the yachting sector, reports on chartering show a 12% increase in the number of weeks sold for the last two years compared to the same period before COVID-19. The recreational vehicle sector has experienced strong growth, and forecasts envision further improvement in the coming years (Mordor Intelligence, 2024). Even the world of camping is experiencing noticeable expansion. Within the next four years, its market is projected to have an annual growth rate of 7.28% (Statista, 2024). 

				Pneumatic, tensile, kinetic, wheeled, and floating structures are shaping the development of the new nomadism. They provide growing opportunities for architects, designers and artists who draw inspiration not only from the ancient cul-tures of Bedouins, Tuareg, and Gypsies but also from the experiences of Glenn Curtiss’ Aerocar Land Yacht, Richard Buckminster Fuller’s inflatable structures, Archigram’s pro-vocative visions (Herwig, 2005), and Studio-Orta speculative Refuge Wear and Body Architecture (Siegal, 2008). 
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				However, dwelling on the move could be then represented not merely in terms of movable structures, but rather as a way of inhabiting a specific locus at a specific time and reflecting the personal identity and the community relationships. 

				Issue #28 of PAD, therefore, gathers critical reflections, stud-ies, and field research that explore both the physical aspect of mobile living spaces as well as broader social and cultural meanings, with a focus on how architecture and products can shape the experience of temporary dwelling. Specifically, the contributions are organised into three thematic strands, each aiming to critically dissect the multilayered dimensions of contemporary flexible dwelling. These thematic areas are not conceived as discrete compartments, but rather as intercon-nected lenses through which to interpret the complex inter-sections between spatial temporariness, cultural narratives, and technological foresight. 

				The first section, “Nomadism and Cultural Identities”, ex-plores the shifting notion of home in a mobile and fluid society. Here, the contributions investigate the cultural, an-thropological, and symbolic implications of nomadism – both historical and contemporary – on individual and collective identity. By tracing the genealogy of mobile spaces and their evolving meanings, the selected studies examine how migra-tory living patterns reshape the semantics of domesticity, belonging, and territoriality. Key concepts such as cultural identity, nomadism, and the home emerge as central tools for interpreting how contemporary societies negotiate perma-nence and movement. 
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				The second section, “Beyond Physical Spaces”, shifts the focus from traditional physical environments to hybrid and micro-configured habitats. This cluster encompasses research on analogue and virtual dwelling practices, examining how digital nomadism, extreme environments, and immersive technologies challenge the very boundaries of architectur-al space. From inhabitable furniture systems to speculative virtual ecologies, the contributions reveal how dwelling is increasingly enacted through adaptable interfaces, both mate-rial and immaterial. 

				These reflections raise questions about the nature of habita-bility itself, as design extends into dimensions once consid-ered peripheral or intangible. 

				Finally, the third section, “Resilience and Sustainability”, in-vestigates how technological innovation and ecological think-ing converge in shaping future-oriented mobile architectures. The articles in this section propose strategies for sustainable and resilient design practices that address environmental con-cerns while maintaining adaptability and circularity. 

				Through case studies and theoretical frameworks, themes such as nearly-zero energy buildings, biomaterials, additive manufacturing, and life cycle design are discussed as ena-blers of more conscious, flexible, and ecologically integrated modes of temporary living. 

				Together, these three sections frame the evolving landscape of mobile dwelling as a critical paradigm shift, one that rede-fines the relationship to space, identity, and the environment. 
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				Nomadism and Cultural Identities 

				The first section gathers reflections on the relationship be-tween mobility and identity, exploring how the notion of home evolves within the context of nomadic practices, historical, digital, and spatial. The selected contributions examine how cultural identity, memory and domesticity are reshaped when permanence gives way to movement. Together, these con-tributions reflect on how nomadic life reshapes the concept of dwelling, not as a permanent structure but as a mobile con-dition rooted in identity, culture, and personal choice. 

				In Home in the Context of Contemporary Nomadism, Pedro Fonseca Jorg addresses the condition of identity in the ab-sence of a fixed spatial reference. The paper focuses on the tension between the need for impermanence and the human tendency to express the self through space, objects, and at-mosphere. Departing from the immaterial detachment of digital nomadism, the article proposes a methodology for defining a sensory and affective home for mobile individuals through spatial layouts, adaptable furniture, and dematerial-ised design strategies. 

				Aura Escobar Padilla and Addie Payne Morgan, in From Wan-dering Tribes to Digital Villages: The Evolution of Nomadic Living, retrace the genealogy of nomadism from early mi-gratory cultures to contemporary digital communities. Com-bining qualitative and quantitative methods – including interviews, ethnographic analysis, and survey data – the study reflects on how autonomy, belonging, and continui-ty operate across different forms of nomadic life. 
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				The paper questions whether current mobile practices mark a rupture with or a continuation of traditional modes of inhab-iting in motion. 

				The article Floating Architectures: Nomadism Aboard a Boat with the Convergence of Living/Working Spaces and Rela-tionships in a Fluid Society by Mariateresa Campolongo and Massimo Musio Sale investigates the sailing boat as a mobile domestic space. The research reflects on how life aboard merges private and professional dimensions into a single, flexible environment. The boat becomes a spatial device for navigating a society where fixed boundaries – between home and work, stability and movement – are increasingly blurred. 

				Beyond Physical Spaces 

				The contributions in this section open the question of what it means to inhabit when the physical substrate is no longer a given, when space is carried, simulated, or improvised. Dwelling becomes a condition defined less by form than by action, intention, and context. 

				In Grown, Sewn, Blown, Hewn: Dwellings for New Extremes, Barbara Imhof draws from the trans-terrestrial experience of orbital habitats to reconsider Earth-based dwelling. 

				Using the International Space Station as both a metaphor and case study, the paper develops the City As A Spaceship (CAAS) framework to discuss design principles, such as im-permanence, scalability, and transportability, across vulner-able urban and coastal conditions. Drawing from resilience theory and analogous habitats, the research proposes a mul-
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				ti-scalar strategy for adaptive living in extreme environments shaped by climate, infrastructure, and mobility. 

				In Design for New Paradigms of Sustainable Living and Dwell-ing: More Than a Hammock, Maria Dolores Morelli, Benedetta Terenzi, and Giovanna Binetti propose a pedagogical-exper-imental approach to minimal, mobile artifacts as tools for sustainability and social regeneration. 

				Originating from the Abito Mediterraneo project, the work invites reflection on objects such as hammocks as ecolog-ical devices – made of reused materials, lightweight and demountable – that reframe rest, leisure, and presence to planetary care. These micro-dwellings become expressions of responsible design at the intersection of aesthetic gesture and civic engagement. 

				Laura Giraldi, in Design, Technology, and Cultural Expressions in Contemporary and Future Forms of Nomadic Living, explores how immersive technologies extend and abstract the spatial condition of dwelling. Anchored in a historical review of mo-bile architecture, the paper discusses how digital and virtual environments – ranging from AR and VR to platforms like Sec-ond Life – reshape the domestic sphere. Case studies highlight how such technologies can support new forms of presence, ad-aptability, and continuity in the experience of nomadic living, where the boundary between real and virtual dissolves. 

				Resilience and Sustainability 

				This section focuses on the convergence of mobility and environmental responsibility, exploring how design disci-
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				plines engage with ecological imperatives under conditions of impermanence. Each contribution addresses the challenge of aligning transience with durability, proposing models in which resilience and sustainability become structural ele-ments of dwelling. Collectively, these contributions reframe resilience not as a reactive posture but as a design mandate – embedding durability within impermanence and transform-ing mobility into a terrain for sustainable innovation. 

				In Furniture for a Society in Motion: Product and Service Solu-tions that Meet Temporality and Circularity Logics, Mattia Italia and Xue Pei examine the role of furniture as both func-tional and symbolic infrastructure in mobile living contexts. Through a comparative study of case-based design and busi-ness models, the research distinguishes between hard and soft solutions - products that are physically adaptable and services that facilitate circulation and reuse. Circular strate-gies emerge not as technical add-ons but as integrated design logics that respond to shifting patterns of habitation, propos-ing a system in which flexibility, sustainability, and affective continuity coexist. 

				In Amphibious Housing Modules: Sustainable nZEB Solutions for Climate Adaptation, Irene Fiesoli, Gabriele Pontillo, and Giuseppe Lotti present a prototype designed for liminal ge-ographies – urbanized areas facing increasing hydrological stress. Drawing from a site-specific case in the Lake Massaci-uccoli area, the project develops modular, amphibious units combining biomaterials, digital infrastructure, and ener-gy-efficient systems to meet the nearly Zero Energy Building 
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				(nZEB) standard. By emphasizing reversibility, mobility, and ecosystem integration, the model suggests a habitat not in opposition to environmental instability but shaped by it. 

				Technology-Driven Approaches for Environmental Responsi-bility by Massimo Piccioni and Andrea Ratti explores addi-tive manufacturing (AM) as an enabling technology for sus-tainable mobile living. Focusing on its capacity to support waste-minimized, on-demand production, the study reviews AM-based design in emergency, recreational, and maritime contexts. A case from the PNRR-funded MICS project is presented to demonstrate its application in yacht design, with broader implications for a design practice that operates at the intersection of adaptability and ecological stewardship. 

				Finally, Towards a Life Cycle Design Framework in Floating Spaces: Exploring Challenges and Opportunities for Sustaina-ble Yacht Design by Ludovico Ruggiero and Arianna Bionda addresses the environmental cost of luxury mobility. The research outlines the integration of Life Cycle Design (LCD) methods into yacht development, identifying systemic gaps and proposing tailored strategies for floating architectures. Positioned within an industrial PhD framework, the study advances a methodology where temporality does not exempt responsibility but necessitates deeper attention to the total environmental footprint of mobile living. 
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				Abstract

				Contemporary nomadism is not limited to digital nomads, and can be motivated by work, monetary and social circumstances that do not cancel the need for a home: a physical and spatial context, foreign to the material detachment imposed by digitalism. 

				The article will address the opposite of this later stance, in which dwellers struggle with the lack of identity when they deal with the absence of a home in which their personality is reflected (in the spatial layout and objects defining it). Something absent in digital nomad-ism, in which detachment is an inherent feature. 

				This identity is anchored in the possibility of choice – space, objects, affections – which collides with the nomadic need for impermanence and ephemerality. 

				We will dwell in architecture, design and art in search of a methodology capable of sub-verting the anonymity underlying nomadism and together defining a home: mobile spaces that move with the dweller or static spaces that suit different uses and expectations in the practical and sensory use of space; furniture encased in architecture or collapsible and portable; dematerialization and alternative media in contemporary art as means of expression. 

				The purpose is to define a joint intervention practice which will allow the contemporary no-mad to benefit from a physical but also sensory home, as in a sedentary dweller’s house, whose life remains as a legitime reference to those who need to be on the move. 
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				1. Introduction

				Since the end of the last century, the generation between the ages of 20 and 35 has been identified as having temporary and variable labor status (Bartholomew & Mayer, 1992). Some-thing that remained true in the present century as work is becoming as precarious as it is flexible: nowadays the “digi-tal nomads” seem to be only the most referred example, but we must distinguish these as their work can be performed remotely, and their mobility is intentional (Pandurska et al., 2024, p. 113). However, it’s possible to identify in those who move, due to work but also study, the desire to find stability not only in their professional lives but also in their personal spheres (Marcu, 2019, p. 4).

				Such desire, while it can’t be fulfilled, manifests itself in the way they relate to the home and its objects. The individuality of the inhabitant is diluted in what is the absence of a home:

				[…] the place where a person feels they belong” (Home Noun - Definition in the Cambridge English-Portuguese Dictionary - Cambridge Dictionaries Online, n.d.), turned into a volatile space incapable of generating defining elements of their Individual Identity. 

				This is the context of Melucci’s Complex Society “defined by a significant decline of material production” (Bartholomew & Mayer, 1992, p. 6) in which the investment in comfort and identity is made on ephemeral goods, easily abandoned once a new move comes around, but unable to create an individual identity at home: a “narrow domestic identity” (Melucci, 1989, p. 93).
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				Architecture as a container fulfils the need for shelter, but it doesn’t solve the need for intellectual and psychological comfort. A house, in its broadest sense, should be able to re-spond to needs generated by instability and unpredictability, in which the same spaces are occupied successively by a series of dwellers with different needs.

				Housing proposals have therefore been created in which the meaning and use of spaces is mutable: what we would pre-viously recognize as a bedroom or living room is defined in these proposals as abstract spaces, without a specific use as-signed (which is manifested in their area, shape or place in the house) allowing them to be occupied according to the needs of the dweller at a given time.

				The impermanence of the house’s dwellers is accompanied by a change in their type. For a long time, the house was de-signed for the typical nuclear family, but since the beginning of the century it has been recognized that sharing a house is actually done between members of the wider family, friends or even strangers (sharing expenses), which translates into a Household rather than a Family (Afonso, 2000, p. 156).

				This creates a type of domestic architecture that is necessari-ly anonymous, to allow greater freedom in the appropriation of its spaces, which gives its occupant greater responsibility in guaranteeing an individual identity (their own) in the space.

				It is in this context that the movable objects in the house (the furniture) gain more importance, which coincides with the moment in which the (potentially temporary) inhabitant pays less attention to them (because they are potentially dispos-
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				able): this fact makes physical comfort secondary, as well as visual and intellectual comfort.

				Since the possession of objects of affection that take up physi-cal space is not possible, the dweller’s individual identity may resort to the dematerialization of those goods that can appeal to this process (which is not necessarily a bad thing). But if intellectual comfort remains safeguarded for digital genera-tions, physical comfort is not so much. And visual comfort, which is associated with physical pieces that allow such com-fort, not at all.

				It is therefore necessary to study the relationship between design and architecture regarding the changes felt in Western society, in which a disused household (the nuclear family) cre-ated the models that currently define our idea of living.

				We will explore mobility as an inherent feature of the Individ-ual and the Household, in the sense that ownership (and what kind of ownership) needs to be re-evaluated according to the new labor and social variables that deny the stability model: change of work, location and interpersonal relationships, in favor of constant change.

				The idea of ownership of domestic objects will be reassessed on different scales, through the role that – static and anonymous – architecture has, and the potential of – mobile and affectionate –design in complementing the disappearing identity in today’s immaterial life: two fields of knowledge that are capable of defining and qualifying space, the first through fixed elements and the second through features that are mobile or physically disconnected from their context (Krampen, 1989, p. 139).
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				2. Methodology

				The issues raised and to be raised in this article have been a recurring concern in the author’s work, because of the mobil-ity imposed by his professional activity: several changes of house, city and job have led him to focus on issues of individ-ual identity in the domestic space. The methodology used is therefore mixed: it’s theoretically supported by the identifica-tion of the subjects that lead to the creation of a home (wheth-er through the space that welcomes us or through the mobile elements that qualify it) which in turn leads to a critical re-view of the existing solutions proposed to qualify the house as a home. As a consequence, his own proposals are referred, as they result from the previous theoretical and practical re-search, making this – speculative design research – the main applied research methodology.

				3. The Role of Architecture in Social Nomadism

				It is still common in domestic architecture to opt for solutions that were created at the beginning of the last century, when research into spatial solutions involved a scientific approach to the physical, health and social needs of residents (Aymoni-no et al., 1973). At the time, it led to a definition of the differ-ent spaces in the house directly linked to the function as-signed to them.

				This perception of the house was accompanied by research into design that sought to simplify the utilitarian object around its strict function and its constructive simplification. The point of this process was similar to that of functionalist architecture models – which defined uses and users (Montan-
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				er, 2001) – seeking to make the house and furniture accessible to deprived groups, ensuring their health and happiness.

				Predicting a specific use and mass production were thus coor-dinated to efficiently and cheaply assemble goods that fitted perfectly in their users’ everyday life. The idea that it would be possible to predict and respond to every need and use of a household led, in some cases, to the fusion between the house and its furniture, which became fixed and static.

				Housing models from the beginning of the XX century were thus designed to respond to a pre-conceived way of life based upon the nuclear family (Silveira, 2006), a lifetime job which took place somewhere accessible: the main city became con-nected with its suburbs (Neves, 2005) through available trans-portation, so it seemed logic to work upon the household’s physical stability.

				More extreme utopias would melt the center core of this ideol-ogy: the family (Bauman, 2003) would disintegrate in favor of the Individual as a member of a Community, not a Household (Teige, 2002) in Dom Kommunas that imposed a stricter way of living still based upon the Individual’s permanency in a specific place (Laboratoire Urbanisme Insurrectionnel, n.d.). However, it’s interesting to think that this kind of reasoning, which led to anonymous and impersonal spaces, would adapt to today’s nomadism.

				The 1960’s brought several experimental housing models whose main purpose was to question and promote research rather than to create feasible proposals. They did it, howev-
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				er, based upon real tendencies identified by their authors, like mobility and transformation, which led to the idealization of cities as mobile mega structures, or houses as minimal pods (Clark, 2009; Lin, 2011), or even as wearable suits (Cushicle and Suitaloon, 2012), something that would be classified as a New Functionalism (Montaner, 2001), because even if it was a mov-able structure, it was still sterile to the individual’s identity.

				In the beginning of the XXI century people became aware of the social changes that put into question the type of dweller used until now: a strict nuclear family becomes a Household, which accepts other than family ties between dwellers (Afon-so, 2000), and a Worker can now be temporary, changeable and remote (Bartholomew & Mayer, 1992): some of the fea-tures that define Melucci’s Complex Society (1989).

				We are facing a new nomadism, which may however have its origins in numerous factors: it is common to mention digital nomads, to whom technology has enabled constant mobility, with no plans to establish roots (or a home). But there are also those whose mobility is a consequence of economic or polit-ical imperatives, which in both cases leads to the abandon-ment of the original cultural context. In this case there is a desire to belong and to build an identity in the place of arriv-al, even if a new move is predictable. 

				This nomadic feature privileges a collective identity, devel-oped outside the house, which would never become a home, since it is disposed of any sign of individuality: Melucci’s “narrow domestic identity” (1989, p. 93) because it’s an ephemeral element of its dweller’s identity.
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				3.1. Unmovable Mobility

				Mainstream housing architecture still uses a functionalist layout, where spaces are designed with a specific function in mind: main bedroom, children’s bedroom, living room, etc., which become obstacles to appropriation because dwellers are not only nuclear families, but households composed by same age friends, renters, etc. The functionalist spatial hierarchy can’t support the needs of dwellers with similar needs, requir-ing similar spaces, areas, etc. Since this change in the social and the individual paradigm have been identified, housing proposals have been designed replying not only to nomadism, but also to another unpredictable features like house sharing, remote work, moving from room to room inside the same house, etc. But, while assuming the uncertainty, such propos-als do not rely on the construction’s mobility or ephemerality: the building is permanent (not a movable module) and internal spaces are conceived so to promote appropriation.

				Riegler and Riewe’s Bahnofstrasse building (Graz, Switzer-land, 1992) is one of the earlier examples of this tendency, where all rooms are accessible through a shared space (Fig. 1), but also among themselves through 3 to 4 doors in each room.

				Also, there are infrastructures for the kitchen in two spac-es (in a separate space and in the living room), which allows to create an extra bedroom/office/living room if dwellers choose to move it from its original place to the living room.

				Also, the extra doors connecting each room allow them to be extensions of the previous one, or simply for a dweller to pass through an alternative path rather than the one used by the others (promoting privacy among dwellers).
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				SANAA’s Kitagata housing building (Kitagata, Japan, 1994) has a different approach, also because their cultural back-ground is very different (Fig. 2): it’s easily identifiable a tata-mi room, for instance. 
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				Figure 2. Sanaa, Kitagata appartments, floorplan, 1994 (author’s drawing).
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				Figure 1. Riegler, Florien and Riewe, Roger, Bahnofstrasse appartments, floorplan, 1992 (author’s drawing).
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				There is a common corridor inside, which arbors the sink and gives access to the shower and the toilet, in two different spaces (allowing them to be used simultaneously). But this proposal’s main feature is the way each room has its own access to the outside gallery. Rather than a common entrance, each dweller has its own entrance, allowing one’s schedules and companions to remain private. And, as in the previous example, the nuclear family still finds its place in such pro-posal, but it’s allowed to evolve since space is malleable: children who become adults can still share a house with their parents while gaining a little more privacy.

				The E11 proposal for a housing competition from 2011 tries a different approach, in which, rather than defining a single use for a given room, it proposes a multifunctional apartment composed of several rooms, each capable of receiving numer-ous functions (Fig. 3): we can identify the kitchen, through its fixed furniture, but the size of the remaining rooms it’s the same, and each makes the most of the building’s gallery ac-cess to give each one a personal entrance, even if in different levels (most apartments have two floors).
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				Figure 3. The author, E11 housing proposal, architectural competition, floorplans, 2011 (author’s draw-ing).
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				This allows also to have a home office or shop, since there is always an individual entrance for customers or collaborators, who don’t interfere with the home’s private dynamics (which also benefits from multiple entrances for each room, from the inside of the apartment).

				4. Design: Furniture as an Answer

				As seen in the previous examples, architecture allows appro-priation and individuality as it becomes more anonymous. Surely, we can identify with a certain space as it allows us to do what we need or want to do, but such activities require tools to do so.

				There are already a great number of such tools – furniture – available in the market that can assure one’s individual identi-ty. But what we have been discussing is the existence of a new variable, Bauman’s revolution in progress (Conti, n.d.) which places the individual between two paradigms: permanence, in a certain place, which may not give him the security and means to acquire property, furniture included (La Generación ‘Low Cost’, 2015); and life’s changeability and liquidity, where (constantly) moving is necessary to have a regular income.

				In both cases the dweller is faced with an ephemeral house (not in a physical sense) where it is impossible for him to build a home, since he doesn’t have the financial means to do it, or doesn’t have the physical stability to build it: he carries the house on his back, a popular expression that clearly identifies a home as something beyond four walls and a ceiling.

				There are parts of our individual identity that can be dema-terialized, like music or books (although vinyl and paper can 
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				be also objects of affection), but the real question resides in furniture, since nowadays liquid life transforms such items into disposable ones: because we can’t afford likeable/qual-ity items that last, or because we can’t constantly move such items with us, thus recurring to disposable furniture ready to abandon once we move again. In either case, the dweller doesn’t bond with those objects.

				We immediately think about cheap furniture from a specific brand, which, however, doesn’t promote their products as dis-posable, although self-assembled products may require (more) regular maintenance. However, the money spent on those makes them throw away items, although not all of them end up in the trash: in bigger cities, where the municipalities have specific days of the week to collect big objects that are thrown away, people organize trash safaris to collect pieces of fur-niture from the street before the garbage truck passes by. It’s not only a matter of need, but also of sustainability, but still one takes the found piece of furniture primarily because he needs it, and not because he loves it.

				4.1. A Solid Product in a Liquid World

				There is another path to explore: objects/furniture that allow for emotional ties without being disposable, static or uncom-fortable. Something lasting, physically and emotionally, but also moveable so it can be carried by the liquid dweller. Some-thing other than the self-assembled furniture, which wasn’t designed with disassembly in mind (País, 2015), or the articu-lated beach chair, practical and moveable, but uncomfortable.

				Victor Papanek is a necessary reference since its work uses 
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				practical assembly processes that make furniture as easy to carry items. It starts as critical of modernist furniture which clinical aesthetics made it unappealing to taste and comfort (Papanek, 1971). Also, expensive items as status symbols also were con-demned, regardless of their aesthetics, which led him to propose simple furniture easily assembled through fitting of different pieces, without screws, nails or glue. Based upon standard ply-wood measurements (reducing waste) his designs weren’t even finished, which made them prone to DIY, thus accessible to everyone.

				Through today’s knowledge, Papanek misses one key point of sustainability, which is durability: excessively simple fittings, exposed materials, all features which may lead to a premature use of his pieces, thus promoting consumption. To add complex-ity and finishing was to give up upon the self-made aspect of his proposals, but nowadays the space and tools needed to DIY aren’t easily accessible to those with a liquid life. The main core of his work remains pertinent: assembly through fitting, without nails, screws or glues, making it possible repeatedly without damaging its different pieces.

				We can mention, the +table (or ++table and +++table, accord-ing to size) from the Dutch collective of architects Bureaufraai (Fig. 4), since it’s true to the Papanek’s will to use standard mea-surements to design the final product: the sum of all the pieces composing the table(s) can be extracted from a single sheet of plywood with minimum waste. The products aren’t DIY or even open source and are made by CNC routers that even inscribe the logo. It’s a final product that is sold to the customer disassembled 
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				and flat-packed, a feature from which he can benefit from again and again, once he moves out to a new home.

				The Hardwareless Shelf (Fig. 5), as the name implies, only relies on its main elements to stand, each piece fitting each other, with a final T-shaped piece fitted between the shelves and the sides to guarantee maximum stability. The shelf’s bigger dimensions and the need to carry a lot of weight make this solution an achieve-ment which can be applied (like the previous example) in other types of furniture.

				The ABBA armchair (Fig. 6) is a design also based upon fitting different pieces which don’t require additional fixations, making it easily assembled and disassembled. 

				But besides technical research, it is also a study on the use of archetypes in design, making use of a traditional or well-known shape to stimulate affinity between object and owner. Besides durability and quality, its design is based upon the idea that an object becomes permanent once we nurture affection for it: if we 
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				Figure 4. Bureaufraai, +++table, furniture (https://www.bureaufraai.com/portfolios/table/).
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				like it, or if it’s closer to our memories, we tend to take care of it and carry it with us.

				A final mention to the Floyd furniture brand (Floyd Home, n.d.), to refer an already available product, which started as single product: the Floyd Leg (Fig. 7), made of lacquered metal, that can be screwed onto existing pieces without damaging them (such as wooden boards, stone slabs or any piece that you want to turn into a support) which makes use of isolated materials with char-acter to transform them into - detachable, and reassembleable - furniture. 

				It has since expanded to full pieces of furniture, still using the principle of a metal assembly piece that joins together the re-maining parts, which allows it to be mail sent, self-assembled and… self-disassembled innumerous times.
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				Figure 5. Stuby, Normam, Hardwareless Shelf, furniture (Schmidt, P. (2012). Plydesign: 73 distinctive DIY Projects in Plywood (and other sheet goods). Storey Pub., p. 192).

				Figure 6. The author, ABBA mountable/demountable armchair (through fittings, without glue, nails or screws), furniture prototype (author’s photo).
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				Figure 7. Floyd Leg, furniture leg (https://floydhome.com/).
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				5. About Narratives and Dematerialization

				We can consider this as the third chapter in the process of re-interpreting our home in the face of a contemporary, nomadic context. After space and mass, we will dwell in something in between, which consists in the dematerialization of our (liter-al) objects of affection. Previously we talked about furniture and how it can’t prevent itself from being matter, because it fulfills a purpose that can only be done through its physical-ity. But there are other purposes that don’t require mass or matter, so to speak.

				Joseph Kosuth, in his 1969 essay “Art after Philosophy” (Ko-suth, 1991) defined Conceptual Art’s principles, which he thoroughly applied in its own work: one of the most famous was “One and three chairs” (Fig. 8), one of a series of objects he exposed not only through the physical object, but also through its photo and its definition.

				His purpose was to decompose objects in several layers, using linguistics’ definition of Sign, Signifier and Signified to make an understanding of Art in general. The image we have of a chair – the sign – can be deconstructed into its “material and tangible elements” – the signifier, or the physical chair – and its “concept and abstract entity” – the signified, or its defini-tion (Flatschart, 2013).

				So, is it possible to exclude the Signifier while maintain-ing the Sign and the Signified? Can, for instance, an artistic expression be stripped from its physical support and still be true to itself? There are some art forms that are inexorably moving towards dematerialization, like music and literature. 
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				There was a moment, after the CD and others, where music still required a dedicated device, but nowadays streaming has become the norm and not even the music file is truly ours. 

				Books still depend on a specific electronic device, due to the fact of being read instead of being listened, but in each case, the dematerialization of the support – the CD, the book – will (has) lead to a drastic reduction in the contents of our homes: words and sounds don’t require books and vinyl, which don’t require shelving, which don’t require moving: sometimes they’re just our smartphone in our back pocket.
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				Figure 8. Kosuth, Joseph, One and three chairs, artwork installation, Centre Pompidou, 2020 (author’s photo). 
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				It´s important to define, however, in which circumstances this rule can be applied. 

				Some don’t appreciate dematerialization because they can’t detach themselves from the physical experience of reading and listening, i.e., holding and smelling a book while reading, add-ing it to their bookshelf, manipulating a vinyl and listening to its imperfections.

				But also because some books and music depend on this in-volvement to be properly experienced: the book “S” (Abrams et al., 2013) tells a story within a story, where a (physical) book is being simultaneously read by two readers, who ex-change messages with each other, writing notes in the mar-gins of the pages and adding documents between the pages of the book for both to consult. 

				The work of literature therefore consists of a real book with “handwritten” notes and yellowed documents that fall from the pages when we (the third reader) leaf through it. 

				Tori Amos composed an album while on tour, and when pub-lished (Amos, 2002) it came with, among other memorabilia, a map of her tour route, where she points out the places she visited and where her songs began to take shape.

				In both examples, literature and music can’t be detached from its physical context, which is something which becomes more obvi-ous when contemplating Visual Arts: a handmade drawing or a collage can’t simply be digitalized and thrown away, since they, as an object of art, depend upon their signifier to make sense (as a whole).
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				5.1. New Artforms for a New Living

				Therefore, we can’t apply this dematerialization process un-critically, throwing away our (art) possessions once we get it on digital files.

				What we are searching is a way to bring dematerialized art to our homes, since, in its essence, it doesn’t have matter and it’s easily moveable. What remained physical, and massive, were the means to display it, even if the TV sets used in early videoart were converted to flat screens. Also, powerful pro-jector hanging from ceilings are common sights in our visits to contemporary art museums.

				But in a domestic context one can benefit from the miniaturi-sation of nowadays projectors to bring videoart to our homes: the already dematerialized file can make use of a tiny device to expose a “wall-sized” image or video, turning a huge art piece into a pocket-size object once the need to move arises (again). This must be considered as a true opportunity, since the availability of the technology to a broader public may also define its wider use in art (Gonçalves, 2022, p. 3). Meaning that a type of artistic expression which depended on its exhib-it in dedicated spaces (galleries, museums, public spaces) now opens to the domestic market as technology allows it, and demand exists through those who depend on the mobility of their possessions to define their home. And to dematerialize is to become mobile.

				Television can already be replaced by these devices, which project onto a white wall left free for this purpose. Less well-lit spaces can therefore serve as a canvas for the domestic exhi-
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				bition of large pieces of video art that occupy entire walls in hallways, originating from small-scale projectors, stored in a corner: Javier Riera’s Sector Primario (2015) consists of the pro-jection of silent figures that elegantly move through space (Fig. 9), creating a sense of calm and connection with nature, that we could easily imagine in our living room or even our hallway.

				Likewise, electronic waste has grown exponentially as our smartphones and tablets lose functionalities or become obso-lete: using them as a support for videos that do not depend, for example, on playback quality to be enjoyed not only extends their useful life but also offers free (and nomadic) supports to display in our homes. Valhacouto (2020) is a stop motion video 
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				Figure 9. Riera, Javier, Sector primario, still from video projection on the wall, MUSAC, 2015 (https://javierriera.com/gallery-category/exposiciones/#sector-primario).
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				during the Covid confinement, exposing the need to search for shelter in our own shelters (homes) from the constant presence of our roommates (Fig. 10). It was projected on a wall, viewed on a flatscreen, but it was also made to use of out-of-use elec-tronics, like tablets and smartphones, easily placed in walls or furniture, easily transported, but also replaceable (as the video file does not depend from the support for its artist value).

				Again, using the domestic context as a stage to video art may not apply to all existing art pieces, as their focus was to be publicly exposed, introducing visual and sound disturbances that are difficult to sustain at home, all the time. But the dis-covery of a new display platform may (and should) lead to the development of new art pieces.
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				Figure 10. The author, Valhacouto, still from a video, to be displayed on many supports, 2020 (author’s video). 
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				6. Conclusion

				A way of living results from a multitude of circumstances that involves causes and consequences. Far from considering such consequences as negative, we must design its response as a multitude of factors that includes a variety of disciplines. In our approached portable way of living we could include other disciplines in order to find a broader reply, like in the kitchenless city series of studies (Overgrowth - Anna Puigjaner - Bringing the Kitchen Out of the House, n.d.; Puigjaner, n.d.; urbanNext, 2021), in which the author focus on urban systems that don´t depend on private kitchen to ensure the daily diet of the urban population, thus relieving their dependence upon the house, as we traditionally (and occidentally, we may add) conceive it.

				Here were presented three possibilities, supported by three disciplines – architecture, design and art – that likely aren’t the only ones possible, even in the referred fields. So, this ar-ticle may be understood as challenge for researchers to gath-er existing knowledge and creating more, in the subject of a contemporary nomadic life.
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				Abstract

				Nomadism is a continuously evolving phenomenon, stretching from prehistoric migra-tions to present-day digital communities. This paper traces historical evolution to situate modern digital nomadism within a continuum of design responses to mobility. This paper traces the trajectory of nomadic practices, exploring how motivations, such as survival, trade, and self-actualization, have remained consistent over time. This study employed a multi-method qualitative and quantitative design: (1) eight semi-structured interviews with self-identified nomads (aged 22–38, balanced by gender); (2) digital ethnography of 100 social-media artefacts gathered Jan-Mar 2024 across LinkedIn, Instagram, Reddit, TikTok and Facebook; (3) desk review of historical and contemporary literature; (4) and a digital survey of 20 self-identified nomads (aged 18 to 50, balanced by gender). The analysis investigates how intentional mobile living design can foster stability and community. It also examines whether modern nomadism represents an act of escape or a meaningful evolution in dwelling practices.

				In today’s fluid, technology-driven world, mobile living can be a voluntary pursuit of auton-omy or a socio-economic necessity. Traditional nomadic communities moved for resourc-es influenced by seasonality, while contemporary nomadism often drives individuals in search of freedom, belonging, and personal growth. This research analyzes the motiva-tions of various nomads, including digital nomads, seasonal nomads, and trade-driven nomads, and their impact on local populations, raising questions about whether mobility provides stability or fosters disconnection.

				This paper explores how contemporary nomadism navigates the tension between stabil-ity and impermanence, emphasizing the transformative role of technology in redefining what it means to dwell (Fig. 1).
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				1. Introduction

				Kira, a participant interviewed, sits in a Medellín courtyard, laptop open, coffee in hand. It is her second country in three months. Sharing a co-living space with other remote work-ers, her mobility is not driven by necessity but by a search for autonomy and transformation. 

				“I was stuck,” she says. “This made me feel alive again.” Her story exemplifies a broader shift in nomadism, from a surviv-al-based necessity to a technologically enabled, identity-driv-en lifestyle. In Kira’s case, digital tools support not only her ability to move but also her attempt to create meaning and stability within that movement.

			

		

		
			
				Figure 1. ©Lovesa Chang - Sheep Grazing Near Traditional Yurt via Pexel.
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				Historically, nomadic movement followed water, pasture, and trade rhythms. Pastoralists and traders migrated with environmental cues. Permanent settlement later became dominant, but the impulse to move never vanished; it adapted (Sattin, 2022).

				Today, digital access shapes mobility as much as physical infrastructure. Cars, trains, planes, and budget airlines move faster and farther; WiFi, social media, and global platforms make it continuous. What used to require a passport now requires a login. For some, movement is an act of freedom or experimentation. For others, it is a way to navigate precarity – rising housing costs, job instability, or global crises. In this way, nomadism today operates as both adaptation and agency.

				Investigating the experiences of modern nomads reveals whether their mobility, enabled by technological innovations, is primarily a pursuit of stable, meaningful dwelling or an intensified state of impermanence.

				2. Nomadism Through Time

				2.1. Early Human Nomadism (Prehistoric - 13,000 BCE) 

				Early ancestors roamed the world, traversing the prehistoric landscapes of Africa. Homo sapiens, who emerged around 200,000 years ago, did not roam alone. They coexisted with earlier human relatives such as Homo habilis, Homo erectus, and Homo neanderthalensis. 

				The first nomadic humans on Earth were part of a mosaic of overlapping paths, shared genes, and evolving survival strate-gies (Christian et al., 2016).
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				The evolution of Homo sapiens involved the development of a smaller but more efficiently wired brain compared to Homo neanderthalensis. 

				This “social brain” facilitated complex interactions crucial for nomadic life, as early humans formed tribes of 20-50 people and relied on hunting, fishing, and foraging while constantly moving to follow animal herds and seasonal plant cycles. This adaptability was essential for a nomadic lifestyle (Christian et al., 2016). 

				As the Paleolithic transitioned to Mesolithic, human behavior shifted; brain development became linked to the emergence of complex culture, rituals, and belief systems. Simple rituals evolved into intricate practices, with elaborate burials and artistic expressions on cave walls. Humans transformed from mere survivors into meaning-making beings, creating a rich culture of myth, ritual, and shared memory.

				To thrive, ancestors crafted stone tools, marking vital brain evolution milestones. Toolmaking requires strength, fine mo-tor skills, memory, and foresight, enhancing mental agility. Knowledge passed down through generations was crucial for survival techniques.

				Life revolved around the seasons. People followed animal mi-grations, fished in new rivers and lakes, and foraged plants, nuts, fruits, and roots. They lived in harmony with the land, guided by instinct and nature’s cues (Sattin, 2022).

			

		

	
		
			
				047

			

		

		
			
				PAD Pages on Arts and Design #28

			

		

		
			
				From Wandering Tribes to Digital Villages by A. Escobar Padilla & A. Payne Morgan

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				2.2. Agricultural Revolution and Its Impact (13,000 BCE - 5000 BCE)

				For 2.5 million years, our ancestors lived nomadically, often leaving behind the elderly and carrying children. The Mes-olithic period shifted to semi-nomadic lifestyles, fostering social structures and a sense of belonging as technologies improved.

				The Neolithic period marked the agricultural revolution, lead-ing to settled communities. Populations grew, allowing the elderly to stay put, children to learn, and adults to engage in various activities.

				With early irrigation systems, organized nomadic lifestyles emerged, including hunter-gatherers with deep knowledge of their environment, pastoral nomads following seasonal graz-ing patterns, and tinker traders who exchanged goods and performed specialized tasks (Christian et al., 2016).

				2.3. Technological Innovations and Nomadic Expansion (5000 BCE - 1886 CE)

				As humans spread beyond Africa, horse domestication be-came a pivotal advancement in human mobility, aiding pasto-ral management and creating warrior figures for tribal defense (Fig. 2). Even in 2025, horses symbolize freedom, strength, and a bond with nature, especially among nomadic peoples who view them as sacred partners essential to identity.

				Warfare has historically driven movement, and military ser-vice continues to influence mobility today. 
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				The Silk Roads, a key trade network, expanded this move-ment, facilitating the exchange of goods, religions, technolo-gies, and ideas across continents.

				These routes also enabled the spread of diseases, such as the Black Death, which impacted populations but ultimately strengthened resilience over generations. 

				The Silk Roads were vital not just for trade but for fostering connections and shaping civilizations, contributing to today’s interconnected world.
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				Figure 2. ©Fadhil Abhimantra - Brown Horse with Saddle via Unsplash.
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				2.4. Industrial Revolution to Digital Revolution (1886 -2004) 

				The invention of the automobile in 1886 initiated a significant transformation in human mobility, enabling travel beyond the limitations of horse-drawn transportation. 

				This advancement reshaped societal structures, expanding ur-ban areas and interconnected regions through highways and passenger trains. The mid-20th century saw commercial air travel revolutionize global connectivity, with budget airlines and online platforms democratizing international travel by the early 2000s and contributing to the rise of mass tourism.

				The mobility revolution extended into the digital realm with the advent of Wi-Fi in 1999, facilitating remote work and reducing reliance on physical office spaces. The emergence of social platforms like Facebook (2004) and WhatsApp (2009) further enhanced global communication, enabling personal and professional interactions across vast distances. 

				This convergence of transportation advancements and digital infrastructure has fostered a new paradigm of accessibility, erased traditional boundaries of work and leisure and giving rise to the modern nomad.

				3. Today’s Digital Nomadism

				3.1. The Rise of Modern Digital Nomadism (2006 - Present) 

				The evolution of technology has facilitated the rise of modern digital nomadism. This transformation began with significant innovations, such as the introduction of the first handheld mobile phone in 1973 and the commissioning of the TAT-8 
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				fiber-optic cable in 1988, which enabled efficient transatlantic data communication. Additionally, the first online transat-lantic chat took place in 1988, further enhancing connectivity and mobility. 

				The rise of social media platforms, such as Facebook in 2004 and WhatsApp in 2009, further blurred the lines between work and life, making the digital nomad lifestyle increasing-ly accessible. The COVID-19 pandemic later accelerated this shift toward remote work, normalizing working from any-where and prompting businesses and employees to rethink traditional practices. 

				This transformation turned the notion of a nomadic lifestyle from a luxury into a mainstream reality, supported by the emergence of remote work-friendly visas and coworking spaces that contributed to the broader acceptance of digital nomadism.

				Who is the modern nomad? They encompass freelancers, startup founders, graphic designers, software engineers, and writers, typically in their twenties or thirties, equipped with the skills needed for remote work and driven by a desire for autonomy over their routines. More than anything, they are on a quest for a place, a rhythm, or a version of life that feels au-thentically their own. Unlike traditional nomadic lifestyles, of-ten rooted in community and survival, contemporary nomad-ism frequently characterizes individualistic pursuits focused on personal growth, self-discovery, and global exploration.

				This modern form is not monolithic; it includes various practices and motivations, one of the most recognized being 
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				digital nomadism – individuals who leverage remote work and digital technologies to maintain mobility while employed. These nomads reframe conventional routines, such as the 9-to-5 workday and morning rituals, into mobile, often tran-sient practices. Although this lifestyle offers flexibility and autonomy, it also challenges maintaining structure, stability, and work-life balance.

				Another category includes seasonal nomads who temporarily reside in specific locations before traveling for cultural im-mersion. Supported by personal savings or short-term local employment, this nomadism prioritizes experiential learning and exploration, allowing individuals to create intentional systems that balance rootedness with movement.

				Additionally, a third form consists of those whose careers inherently require mobility, such as military personnel regu-larly relocated due to duty assignments, often accompanied by family. This type of occupational nomadism is shaped by external factors influenced by geopolitics, demonstrating how historical patterns of warfare have impacted human mobility, a dynamic that remains relevant today.

				Research from the University of Southampton (2014) illustrat-ed how phone records could trace shifts in population density, revealing how people in France migrate from cities to coastal areas during summer months (Cheshire & Uberti, 2021). This seasonal migration reflects a fundamental human impulse to move and explore, showing that digital nomadism is a mod-ern extension of this instinct, amplified by technology and global interconnectedness. 
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				Ultimately, our desire to be mobile is not new; it simply takes on new forms and is motivated by new motivations.

				Many modern nomads, like research participant Kira, em-brace a lifestyle prioritizing uncertainty over conventional stability, finding freedom in navigating new environments and relinquishing rigid routines. Kira’s journey evolved from merely escaping routine to a reflective experience marked by clarity and a softened sense of urgency. She recognized that movement does not always mean constant physical travel; instead, her sense of home shifted from a specific location to being present. Her nomadic lifestyle mirrored her desires and needs, illustrating that being “on the move” can represent a reorientation of life rather than a mere escape from it.

				3.2. Challenges, Tensions, and New Forms of Belonging

				The modern nomadic lifestyle is not without its complica-tions. Legal limbo is a common thread – navigating visa rules, tax obligations, or shifting government policies can leave even seasoned nomads on unstable ground.

				 

				Loneliness often surfaces in conversations among those on the road. The question of “Where is home?” lingers in the background, especially as online connections replace in-person roots. There is a tension between escape and com-mitment, the desire to see what is next, and the need to feel grounded in something.

				Still, hubs have formed. Bali, Chiang Mai, Lisbon, Medellín – places once quiet corners of the world are now magnets for mobile workers. Coworking spaces, WhatsApp threads, and 
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				digital nomad visas create a new infrastructure—a soft land-ing for those constantly in motion. Temporary communities emerge and dissolve, shaped by shared routines and mutual understanding.

				However, this movement has a ripple effect. The influx of for-eign money raises rents and changes neighborhoods. Gentri-fication is not an abstract concept in these cities; it is felt. At the same time, many nomads make conscious efforts to inte-grate—learning the language, engaging with local businesses, or volunteering their skills. Still, the balance between visitor and participant is delicate, and not all local communities welcome the changes that accompany a growing population of digital nomads. Online platforms – Slack groups, subreddits, newsletters – act as connective tissue. 

				They offer advice, emotional support, and the sense that, even alone, one is never really solo. However, the roman-ticism of the digital nomad can be misleading. Work-life balance is not always easier when the beach is calling, and deadlines still loom. This lifestyle is often seen as ideal but requires discipline, adaptability, and more planning than most people expect.

				3.3. Digital Nomadism on Social Media

				Through social media analysis of 100 ads, articles, and posts across LinkedIn, Instagram, Reddit, TikTok, and Facebook, conclusions were drawn that illustrate sentiments of the modern nomad. “Loneliness” appeared in 36 % of posts and mirrors Kira’s admission that route-planning is “mentally exhausting”. Conversely, “excitement” (42 %) parallels her 
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				claim that the lifestyle “made me feel alive again”. This trian-gulation underscores how individual experiences align with collective affect in digital-nomad communities. 

				Most marketing ads exhibited a neutral sentiment, promot-ing services and products for digital productivity. However, individual posts revealed key themes: curiosity about others’ experiences, excitement in sharing journey updates, and feel-ings of loneliness, characterized by boredom and solitude in new environments, despite having a lot and little to do.

				Terms like “DN”, “DNing”, “expat”, and “digital nomad” are often used interchangeably. Online, noted diverse lifestyles, from homeschooling mothers and young adults to seasoned nomads. This diversity makes digital nomadism hard to define universally, but what connects these individuals is their shared pursuit of a life that challenges conventional boundaries.

				Unlike historical nomadic tribes, which thrived in close-knit groups for survival, modern digital nomads often journey alone or in loose associations. 

				However, emerging trends like nomadic villages and co-living spaces create opportunities for connection and community. These environments allow nomads to learn from each other and choose when to be alone or with others, offering a sense of belonging and support without needing permanence. 

				Digital nomads depend on online communities, which serve as their virtual villages. For instance, Facebook is a dynamic resume hub for remote job seekers, featuring marketing ads from companies and individual nomads. 
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				Figure 3. This image showcases a small dashboard that highlights the second part of the social media listening process, logging 100 posts, 20 from each of the 5 social media platforms analyzed. 

			

		

		
			
				Figure 4. This image shows another section of the dashboard that focuses on only 1 of the social media platforms, and the themes, emotions, and types of posts found. In this case, Tiktok. 
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				LinkedIn focuses on nomadic reflections and professional marketing. Discussions cover structured nomadism’s impact on localities and personal updates. 

				Conversely, Reddit harbors more negative sentiments, ad-dressing loneliness and seeking solutions for nomadic chal-lenges like employment and finances abroad. TikTok, fueled by emotion, showcases pride, nostalgia, and curiosity. 

				Users share brief narratives on visa tips, financial strategies, and aspirations to permanently relocate abroad amidst global political shifts, aiming for transformative lifestyle changes. 

				Across various social media platforms, a common theme among digital nomads is the emotional labor involved in con-stant planning. In her interview, Kira mentioned that decid-ing on her next destination can be mentally and emotionally exhausting. This continuous decision-making process often distracts from fully experiencing the present moment. 

				Determining the next steps often involves careful thought, strategic planning, and seeking advice from fellow nomads within their digital communities (Figg. 3 & 4).

				4. Broader Themes Shaping the Nomadic Archetype

				4.1. The Allure of Freedom, the Weight of Walls

				Property and ownership can provide stability but may feel restrictive to more nomadic individuals. Historically, nomad-ic tribes like the Tuaregs have thrived on a mobile lifestyle. With the rise of agriculture, humanity faced a choice between settling down or maintaining a nomadic existence. 
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				This tension persists, as reflected in the Tuareg proverb “a house is a coffin for the living” and their self-identification as imohag, or “free men” (Lam & Hanaor, 2023).

				The archetype of freedom associated with the ability to move and adapt is central to historical and modern nomadic life. Nomads have often rejected the constraints of property for a more fluid lifestyle. However, does modern nomadism provide genuine freedom, or does it create a different impermanence? Is it stability shaped by movement or an avoidance of root-edness? Examining this tension helps us better understand whether modern nomads find authentic stability through mo-bility or if they are perpetually caught in transition.

				4.2. Ritual and Purpose in Mobile Living

				Unlike the tendency in settled societies to accumulate posses-sions, nomadic peoples typically own belongings that serve clear and practical purposes. Take, for example, the gers used by Mongolian nomadic tribes. These mobile dwellings offer a sense of home, belonging, and community while serving as vessels for passing wisdom through generations. 

				A ger is more than just a shelter; it holds deep cultural signif-icance. Remarkably, a ger can be disassembled in three hours and reassembled in just one. This mobility is not just about the physical act of moving but reflects a life constantly in transition (Cope, 2023). 

				Contrast that with the average urban dweller – how long does it take to pack, disassemble furniture, and move apartments? Moreover, how much meaning do those belongings hold? 
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				Moving in the modern world is often chaotic, disruptive, and disconnected from a deeper purpose.

				In a nomadic lifestyle, every day, season, and ritual – espe-cially moving – holds deep significance. For those living in a Mongolian ger, moving days are celebrated as important events (Figg. 5 & 6). The head of the family dresses in their finest attire, emphasizing the occasion’s importance. This practice reflects a profound connection to purpose in the pro-cess, where each moment, including transitions, plays a vital role. In contrast, much modern life views transitions as bur-dens or inconveniences rather than embracing them as oppor-tunities for meaningful experiences. 

				The freedom linked to movement and adaptability is central to historical and modern nomadic life. While nomads typi-cally reject property constraints for a fluid lifestyle, modern nomadism raises questions about true freedom versus a new kind of impermanence. Is it stability through movement or an evasion of rootedness? These questions are crucial for under-standing human evolution.

				4.3. Cultural Identity

				Contemporary digital nomads embody a fluid and evolving cultural identity as they travel through various countries and absorb diverse cultures. For them, nomadism is a journey of self-discovery and personal growth, where each new location broadens their worldview and fosters new connections. 

				Unlike traditional nomads with a static cultural heritage, digital nomads embrace a dynamic multiculturalism, actively engaging with and adopting elements from different cultures. 
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				Figure 6. ©Julia Volk- Kazakh Curtain Decoration in Nomadic Tent via Pexel. 

			

		

		
			[image: ]
		

		
			
				Figure 5. ©Ariungoo Batzorig - White and gray tent on green grass field near mountain under white clouds during daytime via Unsplash. 
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				This shift highlights a move from preservation-centric no-madism to a more adaptive, globally connected lifestyle facil-itated by technology, allowing them to share experiences and build networks across geographical boundaries.

				The contrast between community building and solitude varies significantly between traditional and modern nomads. Histor-ically, nomadic tribes formed close-knit groups comprising 20 to 50 individuals, where cooperation was essential for survival. These communities thrived on shared responsibilities, mutual aid, and the innate need to protect one another. In contrast, to-day’s digital nomads often travel alone, yet they cultivate virtu-al villages—online communities that offer a sense of belonging while celebrating the solitary journey of personal growth. 

				These digital networks function as support systems, provid-ing spaces to share experiences, seek advice, and foster con-nections, all while individuals maintain their physical inde-pendence.

				At the heart of both worlds – past and present – lie the traits of adaptability and resilience. 

				Nomads, whether navigating harsh landscapes or embracing new cultures, have always depended on their ability to adjust, survive, and thrive. Their way of life hinges on the capacity to withstand uncertainty, transforming potential challenges into opportunities.

				4.4. Redefining Stability: A New Philosophy of Home

				Ultimately, the nomadic lifestyle – ancient or modern – chal-lenges the conventional understanding of stability. Is it tied to a specific location, or can it thrive within the movement? 
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				Is stability established through walls, or does it come from what is carried? The true essence of the nomadic spirit resides not in physical space, but in the human capacity to embrace change, find meaning in movement, and cultivate purpose within an ever-evolving life.

				5. Predictions for the Future of Nomadism

				The future of nomadism is filled with exciting potential as technology, sustainability, and global mobility unite to trans-form how people live, work, and connect. 

				Imagine a new generation of nomadic villages that integrate the wisdom of Mongolian gers – circular, collapsible, and rich in culture – with the latest advancements in renewable energy, modular infrastructure, and digital connectivity. 

				These communities would evolve from fringe outposts to self-sufficient micro-societies that operate in harmony with nature while remaining connected to the global network.

				These futuristic nomadic hubs might feature solar-paneled gers equipped with mesh networks for Wi-Fi, hydroponic ver-tical gardens, and compact greywater recycling systems. 

				The ethos of mobility would not just be about freedom – it would be about responsibility. As climate change accelerates and global migration patterns shift, mobile living becomes not just a lifestyle but a potential solution to overcrowded urban centers, housing shortages, and the search for more sustainable, adaptable ways of life.

				Digital nomadism is evolving but requires more transparent global agreements to thrive. Taxation, healthcare access, and visa reciprocity remain ambiguous, causing challenges 
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				for today’s mobile workforce. While countries are starting to address these issues by creating digital nomad visas and pol-icies, a shared international framework is crucial for scaling this lifestyle responsibly. 

				However, with the rise of opportunities comes potential ten-sion. Concerns such as resource competition in tourist-heavy areas, digital colonialism, and socio-economic exclusion pose risks of creating a divide between privileged nomads and lo-cal communities.

				If the principles of community, mutual care, and environmen-tal balance inherent in ancient nomadic cultures such as Mon-golia’s are genuinely honored rather than merely appropriat-ed, they could inspire a regenerative model of mobile living. Such a model would enable individuals to move freely across geographic boundaries while fostering a more ethical and interconnected global future.

				6. Conclusion

				Nomadism has undergone a profound transformation throughout history—from ancient tribes migrating with the seasons for survival to contemporary digital nomads seek-ing freedom, flexibility, and personal fulfillment. Despite dramatic shifts in tools and context, core motivations remain consistent: autonomy, adaptability, and meaningful experi-ences beyond conventional structures. However, contempo-rary nomadism reveals a complex interplay between stabil-ity and impermanence, with technology serving both as an enabler of freedom and a disruptor of traditional notions of home. Looking ahead, the question is no longer whether peo-
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				ple will continue to live nomadic lives, but how mobility can be intentionally designed to promote dignity, sustainability, and community.

				Through thoughtful infrastructures that harness technology, future nomadism has the potential not merely to reject tradi-tional roots but to redefine the very meaning of being rooted, feeling “at home”.
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				Abstract

				In an era marked by increasing mobility and flexibility, traditional notions of dwelling and work are being redefined. Contemporary society is exploring new ways of inhabiting that transcend the physical boundaries of conventional domestic space. Within this frame-work, nomadic living aboard a sailing boat emerges as an innovative form of habitation, integrating spaces for living, working, and social interaction within a dynamic and adapt-able environment. Historically associated with travel and leisure, the sailing boat becomes a laboratory for experimenting with alternative lifestyles and working models, where mobility is not only physical but also a fundamental principle in the organization and use of everyday space.

				This paper explores how the floating dwelling model of the sailing boat may respond to the challenges of today’s society, characterised by adaptability and fluidity. Through both theoretical reflection and visual-practical analysis, the research investigates how the boat, by dissolving the boundaries between domestic and professional environments, offers innovative solutions for the management of ever-evolving spatial needs. Moreover, the phenomenon of living aboard aligns with the context of the liquid society, a transforming cultural landscape in which the boundaries between personal, professional, and social life are increasingly blurred. In conclusion, the analysis of nomadism aboard sailing vessels suggests new directions for the future of dwelling.

			

		

	
		
			
				066

			

		

		
			
				PAD Pages on Arts and Design #28

			

		

		
			
				Floating Architectures by M. Campolongo & M. Musio-Sale

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				1. Introduction

				Contemporary dwelling is increasingly shaped by growing mobility and work-related flexibility -two factors that are progressively redefining traditional concepts of the home and professional space. Within this context, alternative forms of habitation are emerging, capable of overcoming the static na-ture of conventional residential architecture and adapting to a constantly evolving society.

				Among these, the sailing boat - historically associated with travel and leisure - today represents a potential experimental housing model, capable of integrating residential, profession-al, and relational functions within a single, dynamic envi-ronment. Particularly relevant in this study is the motorsailer typology, a vessel propelled by both sail and engine power, which aptly embodies the flexibility of contemporary living.

				[…] the cruising sailboat […] merges with the motorboat and be-comes a motorsailer. A very appropriate and practical boat, which has every reason to exist […] The boundary where the sailing boat ends and the motorsailer begins is undefined, as nowadays all boats have engines, and all motorsailers have sails. (Sciarrelli, 1970, p. 317)

				From an empirical standpoint, a vessel can be classified as a motorsailer when the ratio between sail area (m²) and engine power (hp) ranges between 1 and 2 - for example, 45 m² of sail and 40 hp of engine power (ratio 1.125). It should be noted that this definition refers exclusively to propulsion characteristics and does not necessarily imply reduced sailing performance.
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				This study analyses the phenomenon of floating nomadism as an expression of mobile dwelling, examining its spatial, functional, social, and cultural implications. 

				The transformation of traditional housing paradigms, ac-celerated by digitalisation and the increasing possibility of remote work, makes it feasible today to conceive of the boat not merely as a means of transport, but as a fully inhabitable space.

				The experience of living aboard thus emerges as both a prac-tical and symbolic response to the needs of contemporary liquid society: an experience of freedom and reconnection with nature, removed from the constraints of the urban en-vironment, and one which invites a rethinking of residential architecture through a nomadic and adaptive lens.

				2. Methodology

				This essay adopts a qualitative and interdisciplinary ap-proach, based on both theoretical and visual analysis of the floating habitation phenomenon, with particular focus on the nomadism aboard a sailing boat. The methodology is struc-tured around three main directions:

				Theoretical and conceptual analysis: through the study of contemporary literature on themes such as mobile dwell-ing, the liquid society, and the transformation of living and working spaces, the cultural and social premises that have facilitated the emergence of flexible and transient housing models are outlined.
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				Observation and analysis of real cases: concrete expe-riences of life aboard are examined – ranging from solo sailors to digital and family nomads – via various sources (documentaries, articles, blogs, video channels).

				Visual experimentation: the study incorporates visual contributions created by the authors, aimed at exploring and graphically representing the organisation of spaces aboard. This material serves as a critical tool to reflect on the transformative potential of the nautical environment, proposing alternative visions for the future of habitation.

				The adopted approach, therefore, seeks to combine scientific rigour with design sensitivity, enhancing the sailing boat, and particularly the motorsailer, as a narrative and experimental device capable of inspiring new ways of living in harmony with the fluidity of contemporary society.

				3. The Liquid Society and Contemporary Dwelling

				The evolution of contemporary social and cultural dynamics has led to a profound transformation in the ways of living. The progressive dematerialisation of the boundaries between private and professional life, the acceleration of technolog-ical processes, and the growing individual mobility have challenged traditional housing models, which were based on stability and permanence. 

				In this context, a new conception of living has emerged, one that is more fluid and adaptable, reflecting the distinctive traits of the so-called liquid society. Zygmunt Bauman defines this phenomenon with the concept of liquid modernity, char-
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				acterised by the belief that “the only constant is change and the only certainty is uncertainty” (Bauman, 2000, p. VII). In this view, living is no longer tied to a stable refuge but be-comes a fluid and dynamic concept, mirroring the volatility and instability typical of contemporary life. This implies that the home, once understood as a fixed and secure environ-ment, evolves into a space that constantly adapts to changes in social, economic, and technological circumstances.

				Such transformation prompts a broader reflection on the relationship between living and mobility. As Derrida empha-sises, “for most of us, on an unconscious level, architecture is associated with the idea of sedentariness” (Derrida, 1994, pp. 5-13). However, limiting architecture to the sedentary realm would be reductive in relation to the complexity of the con-temporary living experience, which thrives on the constant tension between stability and movement. 

				In this sense, Ventura observes that such reduction overlooks two fundamental human needs: “to inhabit and to move” (Ventura, 2018, p. 14). It is precisely at the intersection of these two needs that fluid living is situated today, capable of incorporating the nomadic dimension as a structural compo-nent of one’s life project.

				This theoretical framework proves particularly useful for in-terpreting the emergence of alternative housing models, such as living aboard a sailing boat or, more specifically, a motor-sailer. The growing search for more flexible, nomadic ways of life, in connection with nature, finds a concrete and coherent expression in this type of floating habitation. 
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				As Zardi observes, “in our society, there is a fascination, an interest in a non-sedentary life, distant from the excesses of the West and more in contact with creation” (Zardi, 2023, p. 15). In this sense, the boat is no longer merely a space for lei-sure or a temporary interlude but assumes the characteristics of a true contemporary home: a hybrid, modular, and sus-tainable space that unites living, working, and moving into a single flexible system, responding to the fluidity of individual needs and changing external conditions.

				3.1. The Fluidity of Living in Contemporary Society

				The concept of the liquid society, introduced by Zygmunt Bauman, describes a condition in which certainties, struc-tures, and traditional bonds dissolve, leaving space for a constantly evolving reality. Liquid society is based on the idea that the only constant is change, and that fluidity becomes the defining characteristic of our time. As Palese (2013) high-lights, “Zygmunt Bauman is one of the greatest interpreters of our present time, a time which turns into a shapeless mass tending to a constant and relentless change.” In this context, the life of the individual is marked by constant mobility, which is also reflected in the organisation of living spaces. The home is no longer a stable place around which identity is constructed, but instead assumes a temporary, flexible, and transformable dimension, capable of adapting to a continuous flow of changes.

				From this perspective, the very concept of living undergoes a profound redefinition, no longer anchored to the idea of ownership or, indeed, to that of stasis. As Follesa points out, 
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				“we live in a world of travellers in continuous migration, many by necessity, some by choice, so the concept of living is no longer linked to the idea of ownership, nor to that of sta-sis” (Follesa, 2016, p. 147). Contemporary living thus becomes a dynamic process, moulding itself around the needs of the individual and the transformations of society. The boundaries between what is private and public, between home and work, tend to blur, giving rise to hybrid and functional living spac-es, where the individual is constantly called upon to adapt to new circumstances, experiencing unprecedented forms of residence, relationship, and identity.

				3.2. Overcoming the Concept of Fixed Residency

				The advancement of digital technologies and the widespread adoption of remote work have had a decisive impact on the concept of living, fostering the emergence of increasingly flexible and multifunctional housing models. The traditional separation between spaces dedicated to private life and those reserved for professional activities is gradually dissolving, giving rise to hybrid configurations that allow for the fluid management of different aspects of daily life. 

				As Vitta (2016, p. 161) highlights, “Living is the mirror of the inhabitant, its double, the image that relentlessly refers back to ourselves.” Thus, the home is no longer a fixed entity but evolves in response to changes in the individual and society, becoming a dynamic system in constant transformation.

				In line with the fluidity of society described by Bauman, the design of living spaces is no longer limited to the crea-tion of static, separate environments but is oriented towards 
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				solutions that allow for continuous adaptability. Fluid living detaches from the fixity of places, giving rise to spaces that reconfigure according to individual needs and economic, social, and technological transformations. In a globally in-terconnected context, the home transforms from a physical container to a mobile platform, dynamically interacting with the surrounding environment and adapting to new ways of living and working.

				In this scenario, the sailing boat emerges as a paradigmatic example of mobile residency. As Solera (2012, p. 33) states, “The concept of living is multifaceted; everything is inhabit-ed: the home, the factory, the city, and even transportation.” The boat, therefore, is not merely a recreational space but a self-sufficient habitat that integrates the functions of living, working, and mobility into a single, adaptable environment. Specifically, the motorsailer represents a more complete man-ifestation of this concept of living, combining the comfort of navigation with a strong commitment to environmental sus-tainability and innovative design. 

				Navigation, indeed, is not limited to mere spatial movement but becomes a nomadic lifestyle that challenges the tradi-tional concept of “residence” as stability. Living on a boat entails a direct relationship with the landscape, time, and the rhythms of nature, offering a radical and poetic response to urban stasis. Therefore, living on a boat becomes an expe-rience that rebalances the individual with the natural envi-ronment, suggesting a concrete alternative to the rigidity of traditional urban space.
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				4. The Sailing Boat: A New Space for Living and Working

				Within the landscape of contemporary living, the sailing boat stands out as one of the most emblematic expressions of mo-bile residency. 

				Historically imbued with symbolic meanings -emblematic of freedom, exploration, and reconnection with nature - it paradigmatically embodies the ideal of liquid nomadism that pervades current society. 

				The sailboat is not merely a means of transportation or a tool for leisure but transforms into a genuine living space, capa-ble of integrating various dimensions of contemporary life: home, office, sanctuary, and vehicle.

				As Valenti & Zignego (2017, p. 40) state, “The boat is, by its nature, a symbol of multitasking: on board, one lives and navigates.” Historically, the boat has represented the quintes-sential place for travel, trade, adventure, and discovery. How-ever, in the present age, it evolves into a floating laboratory in which new models of living are tested. 

				This process fits perfectly into the theoretical framework out-lined in the previous sections, where the dematerialisation of boundaries between the private and public spheres, combined with increasing individual mobility, gives rise to hybrid and adaptive housing forms. 

				The sailing boat, as a flexible, self-sufficient, and mobile space, precisely mirrors these demands, offering a concrete response to the crisis of the fixed, conventional residential model.
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				As Umberto Felci, sailor and yacht designer, observes: 

				The way in which boats are used is changing, and so are the us-ers, including those who purchase or live aboard sailing yachts. Consequently, the choices made by shipyards in their designs are also changing. The demands from private clients seeking a custom yacht are evolving […] The domestic aspect, the more traditional design of interiors, which was once secondary, is now the main focal point (Felci, 2020, pp. 121-123)

				The boat, therefore, is no longer solely perceived as a tech-nical or sporting space but as an environment where the do-mestic dimension becomes central, requiring careful design to ensure comfort, functionality, and aesthetic quality under dynamic conditions.

				The internal configuration of a sailing boat necessitates a radical optimisation of space: the sleeping area, kitchen, workspace, and social spaces intertwine within a limited sur-face area, subject to constant movement. 

				This interrelation between living functions leads to the dis-solution of clear boundaries between traditionally separate domains - work, leisure, rest - giving rise to a fluid and adapt-able environment in line with the logic of the liquid society.

				Living aboard also introduces a new balance between man and environment, between movement and rootedness, be-tween control and unpredictability. The boat is not just a mo-bile residence but an integrated living ecosystem, capable of providing responses to contemporary needs in terms of sus-
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				tainability, space reduction, and hybridisation of functions. In this sense, it represents a tangible metaphor for the ongoing transformation in housing models, as well as a potential pre-cursor to future urban scenarios where the concept of home will increasingly merge with those of mobility, adaptability, and interconnection.

				5. Theories and Practices of Nomadism Aboard

				The concept of nomadism in the maritime context assumes a tangible and concrete dimension. Living aboard a vessel is no longer merely an occasional experience or a privilege for a few but can transform into a genuine living model - flexible and adaptable - capable of addressing the challenges posed by the liquid society. In this scenario, interior yacht design plays a central role, as it must interpret and translate ever-evolving needs: mobility, connectivity, intimacy, productivity, and sustainability.

				This section is divided into two subsections. 

				The first (5.1) analyses several real-life experiences of nomad-ic living aboard, both individual and family-oriented, demon-strating how a vessel can become an alternative living space, capable of integrating life, work, and travel. 

				The second (5.2) explores the design implications of such modes of living, reflecting on how nautical interiors can evolve to support fluid mobility on a daily basis, through hybrid and versatile spatial solutions capable of meeting the emerging needs of contemporary life.
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				5.1. Real-Life Experiences of Floating Nomadism: From Solo Sailing to Digital Families

				Floating nomadism, beyond theoretical reflections and design potential, already constitutes a tangible reality for a growing number of individuals and families who have chosen to live permanently or semi-permanently aboard a boat. The motiva-tions underlying this choice are manifold: from the desire to live more sustainably and in closer connection with nature, to the pursuit of greater personal freedom, and the possibility of working remotely through digital technologies.

				To systematically analyse these experiences, a set of recur-ring criteria has been adopted: levels of energy autonomy and self-sufficiency, strategies for managing family and social life, and the role of digital technologies in maintaining daily and professional activities. Although these elements take dif-ferent forms across the cases examined, they allow the identi-fication of shared trends and design potentials that transcend the singularity of individual experiences.

				Among the most emblematic examples are those of solo sail-ors who have turned the sailing boat not only into a means of exploration but into an extension of their identity. 

				Figures such as Jessica Watson – who in 2009 circumnavi-gated the globe solo at the age of 16, an endeavour narrated in the book True Spirit and more recently in the film of the same name (Pozzo, 2023) – and Laura Dekker, who embarked on the same journey at just 14, represent extreme yet signifi-cant cases of nomadic living. While framed within a sporting and adventurous context, these experiences highlight the 
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				sailing boat’s capacity to support an autonomous, mobile life detached from terrestrial infrastructure for extended periods.

				In parallel, family and digital nomadism models are emerg-ing, combining life aboard with remote working and the cre-ation of virtual communities. 

				Families such as Sailing La Vagabonde or the SV Delos proj-ect – documented through a widely viewed YouTube series – demonstrate how it is possible to live, work, raise children and travel the world aboard a sailing vessel. These examples illustrate a new generation of sailors who are redefining the concept of dwelling, moving beyond fixed residence towards a nomadic yet highly structured lifestyle, in which digital technologies ensure continuous connection with the external world.

				Although in many of these cases nomadism was not envisaged at the design stage, such diverse experiences suggest that the sailing boat can be regarded as an alternative residential mod-el, not merely reserved for sporting elites or marginal life-styles, but potentially applicable on a wider scale. In a global context increasingly marked by mobility, work flexibility and environmental crises, the boat becomes a real laboratory for rethinking habitation: adaptability, energy self-sufficiency, modular space configurations, and immersive interaction with the natural environment make life aboard a relevant and timely field of experimentation.

				Within this scenario is situated the concept of the motorsailer introduced in this research, conceived as a critical and de-
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				sign-based exercise in support of the theoretical reflections developed in the paper. Though at a preliminary stage, the vi-sual experimentation has been designed as a hybrid platform able to integrate housing needs, remote working, and envi-ronmental sustainability, suggesting a potential prototype for future marine habitation. In collaboration with designers and researchers working in the fields of nomadic living and advanced nautical design, the motorsailer concept could find further developments in both design and applied directions.

				5.2. How On-Board Spaces can Respond to the Needs of Everyday Mobility and Fluidity

				Within the context of a contemporary fluid society – where distinctions between home, work, and leisure increasingly blur – it becomes essential to rethink the design of yacht inte-riors in order to meet the demands of a mobile and intercon-nected way of life. The boat, particularly the sailing yacht, represents a paradigmatic space in which to experiment with alternative models of dwelling, capable of integrating domes-tic, professional, and recreational dimensions within a unified and adaptable environment.

				As noted by Di Nicolantonio et al. (2017, p. 26), about the design of medium and large sailing yachts, “the attention of yacht designers today takes care of both the pleasure of sail-ing conditions and the living conditions, changing spatiality, and shapes”. This dual focus – on both the quality of naviga-tion and of life on board – demands a renewed spatial reflec-tion: the yacht interior is no longer merely a functional space in service of navigation, but a true microcosm that reflects the complexity of contemporary life.
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				As early as 2006, Piardi highlighted that “the microcosm on board is made of good bunks and of spaces able to contain things, and also of respect for other people’s territories, of sensitivity to timing and roles” (p. 216). 

				Today, to these essential components, we must add a further requirement: the presence of a dedicated workspace, able to support the activities of digital professionals and contempo-rary nomads, even while at sea.

				A compelling design example in this regard is a 24-metre motorsailer (Fig. 1), conceived as both a visual and functional experiment in new forms of floating habitability. Envisioning the fusion of domestic living and life aboard a sailing vessel requires a rethinking of certain design paradigms in yacht architecture, approaching specific solutions with a less con-ventional lens.

				Ketch-rigged and equipped with a retractable keel, this mo-torsailer allows for navigation even in shallow waters, thereby promoting a more extensive and sustainable mobility. 

				The interior layout reflects a deliberate study of spatial fluid-ity: the owner’s suite is positioned at the bow to ensure priva-cy and comfort, while two double cabins are arranged aft to accommodate guests or other family members (Fig. 2).

				Particularly noteworthy is the inclusion of a study (Fig. 3), also located aft – a space designed to combine focused work with visual and sensory engagement with the external envi-ronment. 
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				Figure 1. Massimo Musio-Sale, a 24-metre motorsailer conceived as a spatial and functional experiment in floating nomadism, 2025.

			

		

	
		
			
				081

			

		

		
			
				PAD Pages on Arts and Design #28

			

		

		
			
				Floating Architectures by M. Campolongo & M. Musio-Sale

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			[image: ]
		

		
			[image: ]
		

		
			
				Figure 2. Massimo Musio-Sale, general arrangement of the 24-metre motorsailer; the spatial organisa-tion reflects a deliberate integration of privacy, flexibility, and adaptability, 2025.
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				Figure 3. Massimo Musio-Sale, aft workspace integrated into the 24-metre motorsailer, with panoramic sea views and integrated natural light, 2025.

			

		

		
			
				An opening towards the sea is provided by large, inclined windows, enabling one to work immersed in natural light and with a constant visual connection to the surrounding landscape. This approach fosters a level of psychophysical well-being often neglected in traditional urban contexts.

				The experiential value of the sea-facing workspace is further enhanced when the yacht is moored in a marina. 

				The presence of a modern walkable bowsprit, integrated into the stem, facilitates boarding from the bow (rather than the stern), improving both on-board privacy and panoramic views 
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				from the study. It also eases access to a tender and, not least, simplifies boat manoeuvring when approaching a mooring slot. 

				Even in terms of sustainable operation, some virtuous solu-tions can be valorised: beyond the sail propulsion, which is in itself ecological, so in terms of mechanical configuration, there is the possibility of imagining more advanced solutions than usual. The main internal combustion engine, typically diesel, can be associated with an electric engine to configure a hybrid propulsion that allows for associated use between the two engines as well as independent, also favouring ze-ro-emission use in all sea areas protected by marine reserve regulations. Furthermore, a smaller auxiliary engine, in addi-tion to representing safety for long navigation, can constitute an electrical-energy-generation-group when coupled with the mentioned electric engine, which, in this mode, would act as an alternator. 

				The lines of the motorsailer – timeless and essential – eschew formal excess in favour of a coherent design language that prioritises the lived experience of inhabiting the space. This typology thus becomes a veritable laboratory for new forms of domesticity and productivity, anticipating emerging needs and future dwelling models. 

				6. Beyond the Horizon Line: Conclusions on Floating 

				Nomadism as an Emerging Residential Paradigm 

				Living aboard a sailing yacht, as evidenced by real-life expe-riences and design strategies, is today emerging as a tangible response to the transformations of contemporary society. In an era marked by increasing mobility, ever more fluid spa-
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				tio-temporal relationships, and urgent global environmental concerns, the sailing yacht presents itself as a microcosmic habitat capable of synthesising multiple needs: sustainability, adaptability, connection with nature, and integration of per-sonal and professional life. 

				Far from being merely an eccentric niche or a romantic uto-pia, floating nomadism reveals a potential that transcends the nautical realm, becoming both a reflection and a prefigura-tion of new ways of dwelling. 

				The sailing yacht, with its mobile and self-sufficient nature, calls into question the dominance of fixity as the prevailing residential paradigm, offering alternative models that favour spatial reversibility, functional modularity, and a direct rela-tionship with the surrounding environment. The accounts of solo sailors and digital families illustrate how life on board can evolve into an experience of liquid community, where rela-tionships are forged in movement, digital technologies enable new modes of working, and the boundaries between dwelling, working, and travelling dissolve into a flexible continuum. 

				In parallel, experimental design approaches – such as the 24-metre motorsailer discussed in the previous section – demonstrate how interior architecture can evolve towards in-clusive and performative spatialities, providing environments capable of accommodating the complexity of contemporary life, even at sea. 

				From this perspective, the sailing yacht becomes a privileged laboratory for rethinking the notion of dwelling in systemic terms, suggesting possible trajectories for terrestrial architec-
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				ture. Spatial solutions developed within the nautical domain – by necessity compact, flexible, and sustainable – may be translated into replicable models for urban contexts or emer-gency housing scenarios, contributing to the definition of a more conscious, resilient, and environmentally integrated form of inhabitation. 

				Floating nomadism is therefore not merely a growing phe-nomenon, but a design horizon that interrogates architecture, interior design, and our very understanding of the relation-ship between space, time, and human connection. 
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				Abstract

				The International Space Station (ISS), traveling at 28,000 kilometers per hour, is an unlike-ly example of a dwelling on the move. Drawing on a research framework that views outer space and Earth as a single cosmic continuum, City As A Spaceship (CAAS) introduces the concept of habitats in environmental extremes, such as space, as a metaphor for today’s urban dwelling issues. Cities must be sustainable and resilient, navigating shared conditions like density, confined spaces, complex infrastructure, resource recycling, ener-gy efficiency, digital connectivity, and the implications of geopolitical instability.

				This submission focuses on “cities on the edge” – those situated at the intersection of land, water, and atmosphere. Roughly 5 billion people live within 400 km of a coastline and below 800 meters above sea level, in regions particularly vulnerable as climate change accelerates rising sea levels and impacts access to essential resources. Building on Folke and colleagues’ resilience framework (2016), we emphasize the importance of design that not only ensures habitability but also supports adaptiveness. CAAS’ approach focuses on three design principles: scale, impermanence/decoupling, and transportability and draws insights through case studies; including the ISS and terrestrial analogue habi-tat projects. By balancing technology, environment, and the social, these are examples of multimodal resilience via strategies we term “grown, sewn, blown, and hewn”.
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				1. Introduction

				Orbiting 400 km above Earth, astronauts aboard the Interna-tional Space Station (ISS) travel at 28,000 km/h, experienc-ing 16 sunrises and sunsets each day. Living in space means adapting to extreme conditions, such as fluctuating tempera-tures, radiation, and the need for constant protection from atmospheric hazards (Liquifer, 2024, p. 40). The ISS’s archi-tecture addresses these challenges, ensuring crew safety and comfort while also accommodating technological advance-ments, maintenance, and the ever-changing needs of a mis-sion: duration, crew size, and scientific objectives.

				City As a Spaceship (CAAS), an all-female research collective, views outer space as a metaphor for the challenges faced by modern cities. Just as space is extreme, Earth’s cities also face their own set of growing challenges, especially in terms of sus-tainability and resilience. Much like astronauts, urban dwellers must navigate confined spaces, closed-loop systems, resource recycling, energy efficiency, and digital connectivity. Insights from space architecture, designed for that extreme environment, offer valuable lessons for dwellings on Earth (CAAS, 2024).

				Extreme weather events brought on by climate change compli-cate access to basic resources (energy, food, and clean water), while threatening infrastructure and supply chains, particu-larly for coastal cities. These cities need adaptable designs, particularly as geopolitical uncertainties increase the realities of mobility and migration for urban resilience. Strategies that focus on multimodal resilience could offer solutions to cit-ies facing rising sea levels, storm surges, and heavy rainfall (Mills et al., 2010). 
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				Our design approach starts with the principles of scale, im-permanence, and transportability. Architectural theorist Edward Ford (1997) wrote on impermanence and questioned the durability of modern buildings. He cited the Parthenon, which has undergone numerous repairs and transformations yet remains essentially the same due to its original structure. This reflects a deeper idea: architecture should embrace im-permanence, adapting to the dynamic nature of society and the environment. He also cited Buckminster Fuller’s concept of “ephemeralization” and suggested that architecture can strive for efficiency and adaptability, much like the “weight-lessness” of space architecture. 

				For CAAS, living lightly means adapting to the new extremes of climate change and shifting societal needs. To reimagine the relationship between humans, their habitats, and the en-vironment, we propose: “[...] that humans are essentially on a picnic on Earth. Imagine a city one day unplugging and mov-ing to a new location, leaving no trace behind. It would have lived lightly, fully adaptable to the changing conditions of its environment” (CAAS, 2014). This mindset encourages a future where cities are resilient, sustainable, and capable of thriving in the face of new climatic challenges.

				2. Context

				New Extremes refers to the increasingly frequent and intense atypical weather events affecting the planet. Historically, urban planning emphasized growth and functionality; today, the focus has shifted toward resilience, mitigation and ad-aptation to climatic disruptions. From orbit, we can witness 

			

		

	
		
			
				092

			

		

		
			
				PAD Pages on Arts and Design #28

			

		

		
			
				Grown, Sewn, Blown, Hewn. Dwellings for New Extremes by S. Fairburn & B. Imhof 

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				Earth’s vulnerability to climate events, such that planetary ethics and resource use are now critical.

				Environmental Edges (Coastal, Planetary, Atmospheric): Approximately 5 billion people live within 400 km of a coast-line, and below 800 meters elevation, making these zones highly exposed to climate-related hazards. These cities face increasing issues with water access, retention, and supply chain fragility – all intensified by environmental change. CAAS draws on the work of transdisciplinary scientist Carl Folke and colleagues’ biospheric resilience framework (Folke et al., 2016), which advocates for stewardship to support long-term well-being and environmental integrity. We, too, under-stand Earth-human systems as adaptive networks, designing not just for habitability, but for resilience, the ability to pre-pare for, respond to, and recover from adverse events.

				On shorelines, land-sea-human systems must account for sea-level rise, species shifts, waste, and mobility. We main-tain that many of these issues mirror the complexities of life in lower Earth orbit, prompting us to explore design reci-procities between these two environmental edges (coastal and atmospheric). 

				Acknowledging that there are multi-scalar hazards, inter-actions, and system interdependencies, we adopt the term multimodal resiliency, referencing strategies that draw on di-verse approaches to build adaptive capacity in urban settings (González et al., 2021; Axelsen et al., 2017).

				Working together since 2010, CAAS applies space-based strategies like In Situ Resources Utilization (ISRU), modular-
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				ity, closed-loop living, and redundancy to terrestrial cities. We are interested in process and materiality in habitat design, so in response to the new extremes, we propose a lexicon of resilient design strategies – grown, sewn, blown, and hewn – to describe process-based, atmospheric, and materially-rooted approaches. The terms are rooted in the technological and the natural yet constitute a poetic approach to encourage new perspectives. Below, we define each term and offer example applications.

				Grown refers to an increase in physical size – whether applied to the biosphere or built environment. Architects and design-ers have sought ways to grow and transform buildings over time, with a long-standing interest in transformation (Coyle 2016), and more recently in response to the environment and climate (El-Din, 2023). Of interest to us are structures such as Habitat 1967 with its continuous-suspension system that supports modular dwelling units (Safdie, 2025), and the ISS, a modular structure designed to grow within its whole lifetime, like a tree. We propose technological growth and infrastruc-ture evolution as a grown form of resilience. 

				Sewn pertains to the construction/assembly of materials through stitching, sealing, or methods often applied to tex-tile-based constructions. This is exemplified by design proj-ects for specific environmental contexts, such as CITA’s Zoirotia and Isoropia (2022), Glogau’s Thermal Shelter (2018), and Suau’s Fog collecting structures (2010). Using tailoring techniques like layering, pleating, gathering, and folding, with underlying structures (e.g., tension membranes, expand-
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				able skins, air or liquid-holding membranes, compression elements, or flexible materials) can yield lightweight, deploy-able, and transportable habitats. 

				Blown describes works that are formed with air (or other safe gases), utilizing air’s omnipresence and thermal properties. These structures are quick to deploy, highly mobile, and adapt-able. They can be coupled/decoupled, and used on land and water, making them amphibious and atmospheric. Examples include rapid response shelters used by aid organizations, recreational tents (Heimplanet, 2025), clean-air shelters (Wal-lace-Webb & Lichty, 2024), and extreme deployable structures (Thin Red Line, 2023). The process of adding a gas to foams and fibers provides structure, protection, and insulation, while the circulation of air can address poor air quality. This technique is especially valuable for temporary and adaptable structures. 

				Hewn refers to hard materials – such as stone and wood – that are manually, mechanically, or digitally shaped through subtractive methods. This approach evokes permanence and foundational strength. Traditionally, hewn materials are associated with enduring structures. This technique has been applied extensively terrestrially, as it enables conservation and reuse (Palay House, Field Architects, 2022). Architects have also developed structures for extreme environments (Imhof et al., 2015) and are applying the technique to off-plan-et construction, such as the digital shaping of lunar regolith (Imhof et al., 2017). Nature itself can also ‘hew’ materials, as seen in the natural shaping of coastlines by wind, waves, and volcanoes.
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				Lastly, noting the relevance of multimodal resilience, we include an interesting example combining the sewn and hewn strategies, the Thule Whalebone House. The Thule people (AD 1000-1500) used whalebones, found in the Arctic land-scape, which were hewn for a purpose. Sizeable bones formed the structure, while sewn skins were draped over to create a habitable volume. 

				These impermanent habitats, built from natural materials, reflected the Thule culture. The whalebones were vital in areas where driftwood was scarce, and abandoned structures were often repurposed by the Thule and Inuit carvers. Little is known about the full construction process, as few intact examples remain, but the Thule Whalebone House is a power-ful example of community-driven, ISRU, and adaptive design (Dawson and Levy 2005).

				3. Methodology

				CAAS is a curatorial research practice, reviewing and ana-lyzing projects and applications through a critical lens. Our methodology integrates immersive, site-specific creative research residencies (2015, 2022, 2025) in extreme social, technological, and/or environmental contexts. The emergent insights inform our applied research practice, which begins on site and extends into our roles as Design Educators and Consultants (Fig. 1).In February 2015, CAAS was invited to the Undivided Mind Art/Science residency at Khoj Studio, in Khirkee, an informal settlement in Delhi – one of the world’s densest urban envi-ronments (CAAS, 2014). 
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				The area’s informal infrastructure – exposed wiring, pipe-work –shaped how we moved, lived, and worked. Amid aban-doned and repurposed structures, the Khoj complex became a canvas reimagined as a Space Station (Chaturvedi, 2015). This residency and exhibition marked CAAS’ formal launch as a research direction and spurred deeper explorations into reci-procities between living on and off the planet.

				In June 2022, CAAS undertook a residency at Cove Park, on Scotland’s tidal west coast – a sea loch site of geomorphologi-cal and historical military significance, now focused on cli-mate and arts research. The gradual shift of land and water, of aggregate states, inspired Sea Edge Ecologies of the Future (SEEF), which deepened CAAS’ exploration of water, technol-ogy, and ecological boundaries – key themes of this paper.

				Most recently, CAAS undertook a Monsoon Residency (Sep-tember 2024) at SpaceHouse, Satoli village in the Indian Himalayas. Set amid invasive pine forests and a mix of multi-generational village communities and incoming Ur-
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				Figure 1. CAAS Methodology schematic, including case studies presented in this paper.
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				banauts, this remote site emphasized social and climate mi-gration patterns and atmospheric phenomena, adding a cli-matic-extreme dimension to our research. These residencies illustrate our evolving focus across extreme and transitional environments – from dense urban infrastructures to intertid-al zones, to remote mountain ecologies. Each site became a context and a canvas for reimagining built spatial, ecological, and social systems under stress. Together, this work serves to anchor speculative thinking in lived realities that take the form of design projects framed as case studies (bottom of Fig. 1).

				 

				4. Case Studies and Insights Arising 

				The four case studies feature five design projects that vary in scale, context, and processes, balancing technology, environ-ment, and social dynamics. Each project focused on the role of failure, and the need for redundancies, while being trans-portable, and on a continuum between permanence and im-permanence. Integrated redundancies and the diversification of technologies – both remote and in situ – ensure continuity in the face of environmental and humanitarian crises: multi-modal resilience. 

				The case studies include a description and an evaluation “through the lens of resilience”: grown, sewn, blown, and hewn. The ISS, as an example of grown resilience, is comple-mented by analogue habitat projects. Analogue contexts are similar conditions to extreme space environments that allow testing of concepts prior to use in space. The case studies for sewn, blown and hewn include: ECHO (Extreme Cave Habitat One) (lava tube/lunar context), TransHab (expandable habitat 
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				for ISS), SHEE (Self deployable Habitat for Extreme Environ-ments), and RegoLight (sintering regolith construction tech-nology for lunar habitats).

				Grown: ISS

				CAAS has been engaged with the ISS, a human-operated out-post, since 2010, mainly focusing on habitability design; an aspect of the ISS that has evolved over its 25+ year lifespan. The ISS exemplifies a slow-growth approach to resilience, evolving through incremental expansion rather than a single fixed design. Launched in 1998, the first modules formed a structure that was gradually built upon, adapting to techno-logical advancements such as additive manufacturing, polit-ical shifts, and budget constraints. This phased construction allowed for iterative problem-solving, making the ISS a dy-namic research platform for microgravity experiments, Earth observation, and technology development. Though intended to be fully completed much earlier, the station only recently reached its most developed state, just before its planned de-commissioning.

				Through the lens of resilience: 

				This slow-growth strategy, combined with the ISS’s safe to fail principle, has ensured its longevity. Its modular design, centered on the International Standard Payload Rack (ISPR), allows for interchangeable components and system reconfig-uration (NASA, 2010). Redundancy and retrofit capabilities provide resilience, enabling ongoing adaptation to mission demands, varying crew sizes, and unexpected failures (Fair-burn, 2009). This flexible infrastructure has extended the 
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				ISS’s operational lifespan and serves as a model for sustaina-ble habitats on and off the planet.

				However, the ISS also highlights the challenges of imperma-nence and resource dependency. Every component – structur-al elements, life-support systems, and even water – originated on Earth, requiring costly transportation and meticulous pay-load planning. Despite its modular adaptability, the station depends on continuous resupply missions, making it vulnera-ble to logistical disruptions. Additionally, while retrofits have prolonged their function, structural degradation imposes lim-its on their viability, leading to their decommissioning. The ISS underscores both the strengths and limitations of grown as infrastructure resilience in extreme environments.

				Sewn: ECHO

				ECHO was a concept prototype for an analogue lunar mis-sion, developed in an undergraduate extreme environments design studio in partnership with CHILL-ICE (part of Euro-MoonMars). It was a lightweight habitat designed to be car-ried on foot by two people (across ice, rock, and a 38° slope) and deployed in an Icelandic lava tube (Pouwels et al., 2021) (Fig. 2). The site was remote, dark, cold, and humid, with cave rain and falling debris risks. The inflatable, free-standing structure supports a crew of three for 36 hours under 21 m³. Made of Tyvek with a quilted aramid-fibre floor, it provides thermal protection and comfort. Fully sewn and seam-sealed, ECHO used inflatable elements with integrated shock-corded poles for structural redundancy, reflecting the extreme con-text of its deployment. 
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				Through the lens of resilience: 

				Lightweight, scalable, soft-constructed habitats can offer multimodal resilience (sewn and blown) for diverse environ-mental challenges. They tend to be impermanent and can be disassembled and redeployed. Constructed of natural and/or synthetic materials, which can be layered and coated, to achieve the desired functionality of durable, water-resistant, and/or breathable. Of benefit, the knowledge practices need-ed for sewn maintenance and repair are often familiar and can be done in situ with minimal equipment. 

				These habitats are best suited for short-term use, in areas where the site provides inherent protection from environmen-tal stressors. Sewn constructions can experience slow or cata-strophic failures, which highlights the need for redundancies 
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				Figure 2. ECHO Habitat deployed inside Stefánshellir Lava Cave (Iceland) during analogue expeditions (2021, 2022) (Image credit: Jamal Ageli, CHILL-ICE).
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				and contingency planning. To truly embody resilience, these systems must incorporate safeguards and continuous mainte-nance.

				Blown: TransHab - ECHO, O-Tent/Phoenix

				TransHab, an inflatable habitat concept for the ISS, repre-sented a major shift in space habitat design, replacing rig-id-shell structures with expandable, air-supported volumes. 

				It featured a hard central core and an inflatable outer shell – an “endoskeletal” typology (Kennedy & Adams, 2000). 

				Designed for six crew members, it included sleeping, hygiene, eating, exercise, entertainment, and radiation protection facilities (Fig. 3). Its four-layer shell combines inflatable and shielding technologies to maintain one atmosphere of pres-sure and protect against radiation, micrometeoroids, debris, and extreme temperatures. Interior elements were movable, with both private and communal areas for long-duration mis-sions. Though never launched as planned in 2004, TransHab remains a key design study for future inflatable habitats in extreme environments.

				Through the lens of resilience: 

				Inflatable dwellings offer the advantage of being lightweight, scalable, and versatile across environments; on land, on water, or for a range of atmospheric pressures. Air-filled volumes are generally repairable and mobile, and can be relocated/rede-ployed, which extends their lifespan. Structurally, inflatables are robust and can withstand various environmental stressors when properly designed, with appropriate materials and con-struction technologies for their context of use.
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				Figure 3. Artist rendition of the ISS TransHab internal view showing the multi-layered inflatable volume and living space across four levels (Image credit: NASA Public Domain).
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				However, inflatable structures require high-quality fabri-cation to ensure durability and safety. They may also need specialized equipment for setup and maintenance. Despite their volumetric potential and structural strength, inflatables are prone to catastrophic failure if damaged, necessitating built-in redundancies. This reliance on redundancy adds com-plexity to their design and use, making them less suited to failure-intolerant contexts.

				Hewn: ISS, SHEE, RegoLight (ISRU)

				SHEE was an EU-funded, seven-partner project to develop a de-ployable habitat for two people, transportable on Earth and via heavy-lift rockets to lunar or Martian destinations. 

				In its stowed state, SHEE is comparable in size to a standard shipping container and transportable by low-loader truck (3 m wide, 6-12 m long). Two units can fit within a 6-meter rocket fairing. When deployed, the structure expands to 6 meters in diameter, supporting two occupants for up to two weeks with a basic life support system (Fig. 4). 

				Applications include analogue testing for planetary missions, disaster relief infrastructure, and remote research bases. 

				The structure is fabricated using molds and layered lami-nates, akin to wind turbine blade manufacturing. 

				Though traditionally hewn, SHEE expresses solidity and re-silience through its context-specific material logic, rooted in space applications, and demonstrates adaptability to a range of terrestrial and extraterrestrial extreme environments.
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				Through the lens of resilience: 

				These units are transportable, location-independent, and multimodal, capable of being deployed in a wide range of environments – from remote terrestrial locations to extrater-restrial surfaces. Their modular design accommodates scal-able configurations, forming micro-villages that can support multiple users or evolving mission needs. A key resilience factor lies in their high degree of self-sufficiency, with inte-grated living systems that enable off-grid survival for periods beyond two weeks, provided life support systems are period-ically replenished. The ability to move and adapt to changing conditions enhances their viability in climate-unstable re-gions, disaster zones, and space analogues.

			

		

		
			
				Figure 4. SHEE shown in multi-stage deployment process; from stowed to fully deployed configuration. (Image credit: SHEE Consortium, photos: Bruno Stubenrauch 2015).
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				While self-contained habitat prototypes offer potential for resilience-focused architecture, their limited scale – typical-ly designed for one or two occupants – poses challenges for broader civic application. Replication of units is possible; however, the non-scalability of life support systems raises questions for long-term sustainability. Also, the single-family format is inherently resource-intensive and spatially inef-ficient, which doesn’t align with collective and ecologically integrated living. Despite these limitations, such prototypes are a valuable testbed for resilience strategies. 

				RegoLight©

				Project RegoLight© was a six-partner project funded by the EU Horizon 2020 framework. RegoLight explores solar sin-tering with sunlight through 3D-printing to build a protective lunar base and shelters for sustainable infrastructure on the moon. It advanced the additive layer manufacturing process focusing a beam of sunlight onto lunar regolith to sinter lay-er by layer interlocking building elements, without mortar or any other binder, to form a dome like structure protecting from radiation and micrometeoroids (Fig. 5). Using two re-sources which are abundant in lunar settings (sand and sun), this technological advancement presented a change in lunar architecture and created a new vernacular.

				Through the lens of resilience: 

				Design approaches based on hewn strategies – those that involve shaping, carving, or forming structures from locally available materials – are increasingly relevant for all architec-ture. 
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				Central to this approach is the principle of ISRU, which pro-motes resilience by reducing reliance on external supply chains using local materials and energy sources. Pairing ISRU with digital fabrication technologies (e.g., additive manufac-turing, automated sintering) enables the emergence of new architectural typologies (LIQUIFER, 2024, p. 106). 

				These strategies are being developed in terrestrial environ-ments, and, at an experimental level, they show potential for scalable applications on Earth, particularly in remote or cli-mate-stressed regions where supply logistics are limited.

				The resilience embedded in hewn strategies lies in their inte-gration of material, site, and energy logic, allowing for con-text-driven and modular responses. However, these technol-ogies remain at a low Technology Readiness Level (TRL) and 
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				Figure 5. RegoLight lunar base shown with solar sintered habitats. (Image credit: LIQUIFER Systems Group).
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				require further research, prototyping, and field testing before large-scale deployment is feasible. 

				As the design community explores the transition from specu-lative prototypes to real-world infrastructure, the ability to scale-up and integrate these strategies within circular material systems will be key to advancing their practical application.

				These case studies balance technology, environment, and society, integrating multimodal resilience for different con-texts, at a range of scales, levels of permanence, and degrees of transportability. 

				5. Discussion and Conclusions

				The approaches highlighted here suggest that resilience in architecture must move beyond mere structural durability or technological redundancy. Instead, it must be multimodal; encompassing adaptability, technological integration, and community responsiveness. Each strategy represents a mode of resilience – grown through technological evolution, sewn through flexible assembly, blown via deployable and inflatable systems, and hewn by shaping robust local materials or terrain. 

				Though presented under a single mode, resilience strategies are “messy” and porous, and the case studies demonstrate how the strategies of grown, sewn, blown, and hewn are not isolated singular techniques but interdependent approaches. They call attention to process over product, embracing re-silience as an ongoing negotiation with place, material, and community. 

				These strategies can be applied across scales – from specula-tive lunar habitats to adaptive urban infrastructure.
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				Borrowing from both space architecture and vernacular sys-tems, CAAS has developed a framework that encourages designing with uncertainty, not despite it. Our fieldwork and residencies across diverse geographies (urban Delhi, coastal Scotland, and remote Indian Himalayas) revealed how ex-treme conditions – whether social, climatic, or environmental – demand architectural thinking that is contextual, provision-al, and reflective. In each case, the dwelling became more than a shelter: it became a sensor, a storyteller, and a system of interaction between humans and the living environment. These residencies also emphasized the importance of lived knowledge, local practices, and collective imagination in shaping future dwellings.

				As Earth increasingly mirrors the harshness of space, with rising sea levels, atmospheric instability, and resource scar-city, the boundaries between planetary and terrestrial design blur. In this light, space becomes not only a site of future habitation but a lens for rethinking how we dwell on Earth. Through the CAAS framework, we explore the intersections of architecture, ecology, and mobility by examining how built environments can adapt to new extremes – climate, geograph-ic, and social. 

				These tactics emphasize modularity, impermanence, and the ability to decouple from centralized infrastructure, thus working towards “living lightly”; to negotiate shifting bound-aries between land and water, permanence and mobility, the planetary and the social. 
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				Abstract

				The contribution aims to identify a new paradigm for living development expressing one of the most crucial challenges of our time, the need for a solidary convergence between the two inescapable instances of innovation and sustainability. Ugo La Pietra asserted, “to inhabit is to be everywhere at home” (2019). It is within this spirit that the Abito Mediterraneo project was conceived at the Department of Architecture and Industrial Design, University of Campania “Luigi Vanvitelli”, and, since 2020, further developed within the Planet Life Design program at the Department of Civil and Environmental Engineering, University of Perugia.

				More than a hammock was the payoff indicated to the students to work on the project and the creation of hammocks, as wearable refuges of peace, designed to be dismantled and carried through journeys of hope and uncertainty and utopian movement. Moreover, in ac-cordance with the guidelines of ecodesign themes, made with recycled materials, support elements, ropes, lacing, and hooks from forgotten objects, ready to be thrown away, yet transformed into new artifacts. The hammock, but also other small dismountable arti-facts, thus become an expression of a new social and environmental sustainability, as an offshoot, grafts, inclusions for play, rest, leisure, and break aimed at improving the personal and social well-being of human beings, in relation to life ‘for and on’ the Planet.
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				1. Introduction 

				The hammock is a simple, comfortable, space-saving object synonymous with relaxation, calm and inner peace. An arte-fact originating in South America and the Caribbean origi-nated in response to the climatic conditions of these tropical areas. It served and still serves as a resting place and, being raised off the ground, protects against moisture, snakes, in-sects and pests. 

				The first hammocks were made from the fibrous bark of the Hamack tree, a plant that grows throughout Central America, hence the name hammock. 

				It was later Christopher Columbus who introduced this com-fortable solution to Europe; in fact, he used it to rest his sail-ors so that they did not have to lie on the floor of the ships. For travelers of the past, who were used to having to sleep in the open, it proved to be an indispensable piece of luggage, precisely because it allowed them to be easily lifted off the ground at the desired height. It was easy to make, because it folded up and took up little space once stowed. 

				The design experience presented by this research, the result of a part of teaching in Design for Innovation of the master’s degree Course in Planet Life Design University of Perugia within University of Campania “Luigi Vanvitelli” and in de-gree course in Design and Communication, of the University of Campania “Luigi Vanvitelli”, intends to interpret the ham-mock in a modern key as an artefact expressing a contempo-rary way of living and travelling. A microcosm of peace for peace, dismountable, for possible and impossible journeys, realised with recycled materials, the hammock thus becomes 
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				an expression of a new social and environmental sustainabil-ity, as rib, graft, inclusion, for play, rest, recreation, pause, as an example of application of design research aimed at im-proving the personal and social well-being of human beings, in relation to life ‘for and on’ the Planet (Terenzi, 2022 ). 

				The contribution aims to identify a renewed driving force for the development of a new paradigm that addresses one of the most crucial challenges of our time and the need for a solidary convergence between the two inescapable aspects of innovation and sustainability (Margolin, 2007). Beyond the term used, in a historical moment characterized by environ-mental, social and economic emergencies, mankind promotes one of its prerogatives, the use of the things that nature makes available to us to make them different from their primary function, aware that those resources are not inexhaustible, with the aims identifying new forms of living and dwelling well-being (Trigilia, 2007), 

				2. Degrees of Freedom

				Starting in the second half of the twentieth century, the idea of variation and freedom of living emerged as a critical theme in design culture, particularly through the thinking of Ugo La Pietra (1975). He challenged the rationalist and function-alist paradigm of Modernism by proposing an approach cen-tered on inhabiting as a subjective, fluid, and situated act. His concept of design as a system of relationships, rather than mere object production, paved the way for a systemic and hu-man-centered vision, where the user is not a passive recipient but an active agent in transforming space (Fig. 1).
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				Figure 1. Degrees of freedom, studies by Ugo La Pietra
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				The idea of a possible declination, variation, and freedom of living was a widespread theme in the second half of the last century.

				In the 1960s and 1970s, taking his cue from the cultural trends of the social art movement Art for Society and the idea of design as radical architecture, Ugo La Pietra conducted sever-al studies on spontaneous and peripheral cultures outside the city. It was a way of looking at forms of expression directly related to marginal cultures (houses and huts on the urban fringe), ancient rituals (traditional rural culture), and new ritu-als (seaside culture), and thus, in essence, the resources of the various areas studied. 

				All the studies found something in common: essentially, the desire to own and possess, a need that sometimes emerged through clear signs. These signs became more and more pressing and substantial, gradually taking the form of small architectural works built without permission. Therefore, the main concern of every designer/builder was to put their definitive mark on the place, the object, and the small con-structions. For a social group with little or nothing, the need to own something often finds expression in an attitude and dedication (to the work they finally manage to build) full of enthusiasm and exuberant creativity. 

				“The structures that really made an impression on me and that still inspire and stimulate me are those painted wood-en houses that I found and photographed in the 1970s on the Poetto beach in Cagliari”, said La Pietra. The work of his re-search was subsequently the subject of an exhibition entitled 
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				I Gradi di libertà (The Grades of Freedom), a series of works from the 1970s, one of the most innovative and productive decades of the artist’s activity, at the Laura Bulian Gallery in Milan in 2016. 

				The title of the exhibition, Marco Scotini (2016) writes, I Gradi di Libertà (The Grades of Freedom), recalls one of Ugo La Pi-etra’s most successful slogans, with which the artist wanted to indicate certain cycles of his research, of a more avowedly conceptual nature, between 1969 and 1976: the years of radical architecture and the Global Tools constellation. The exhibition opens with a series of plates, whose title, Abitare è essere ovun-que a casa propria (To inhabit is to be everywhere at home), sug-gests an attempt to redefine the verb to inhabit. This attempt becomes explicit in the manifesto that accompanies the exhibi-tion, in which La Pietra advances an idea of dwelling as an ac-tive practice of self-management of the urban environment. In the plates belonging to this series, he seems to stick, although not always faithfully, to a precise compositional scheme. 

				While in the upper part he portrays portions of the city photo-graphically, in the lower part, he abandons all realism and in-dulges in fantasy. In both the 1980 and 1975 panels, the artist summarily portrays the photographic image above and in-serts a drawing of a domestic interior in the centre. The rep-resentation has no claim to feasibility but serves as a warning and a solicitation: a warning against the pressing deperson-alisation of public places, and a solicitation to re-address them. But rather than circumscribing a period, the expression grades of freedom indicates a radical response to the mod-
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				ernist utopia and the end of the great collective subjects. It is a working method and, at the same time, a real philosophy. Replacing the exclusive character of the project with molecu-lar and multiple forces of expression, as well as replacing the process of transformation with gradual chaining or forms of modulation, means affecting not only how both the social and the urban have been thought of in modernity. It also means compromising the very categories of art. 

				Cycles of work, predominantly photographic and textual, such as Preferential Itineraries (1969), Recovery and Reinven-tion (1969/76) or To Each His Own Reality (1972/74) and Jour-ney on the Rhine (1974), are all present in the exhibition, aimed at recounting the rejection of abstraction to recover previous-ly marginalised territories in favour of the discovery of anon-ymous creativity and still available spaces. Similarly, elemen-tary devices such as The Commutator (1970) or the bench in Decoding the Environment (1975) suspend what is constituted, individuated, and habitual to promote the event. The same applies to the extraordinary work-inquiry The Desire of the Object (1973), which is a kind of institutional and disciplinary critique in action.

				In the same years in which the architect Ugo la Pietra was developing a series of interventions aimed at rethinking the city and its representations, the French philosopher Henri Lefebvre was working on the text The Production of Space (1974/2001). In this book, Lefebvre proposed a tripartite model for the reading of space, in which mental space (which he iden-tified with urban science) and physical space were flanked by 
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				social space, produced by the actions and interactions between inhabitants. It was to this third space that the French philoso-pher associated possibility and transformation, as it was open to creative practices and forms of resistance.

				Ugo la Pietra’s selection of works seems to take up, or rather anticipate, Lefebvre’s call to get rid of the illusion of transpar-ency of geometric representations of space, and to draw new cartographies that include unconventional ways of experienc-ing and shaping the city.

				The interior/exterior binomial, albeit with a different decli-nation, returns in Viaggio sul Reno (Journey on the Rhine), a photographic diary of an excursion conducted by La Pietra on board a boat in 1976. The work consists of a series of plates in which the artist combines photographs of the riverbank with images of the boat’s interior. 

				He describes a humanity whose perceptive faculties have fad-ed, impairing its ability to read its surroundings. The songs of the Valkyries, he writes, that once accompanied the naviga-tion, would no longer be audible to the ears of the sleepy pas-sengers who navigate the river with him. The same absence of communication can be found inside the boat, where physical proximity does not seem to correspond to human proximity. Meeting each other’s gaze is little more than an illusion of contact, which does not guarantee a deeper encounter. To look and let oneself be looked at, La Pietra writes on several occasions, does not yet mean, to communicate.

				By coining expressions such as “reappropriation of the urban environment” and “decoding the territory,” La Pietra advocated 
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				for a design oriented toward self-determination, multiplicity of use, and permeability between public and private spheres. This perspective anticipates many themes of contemporary design: personalization, participation, spatial flexibility, and the hybridization of everyday practices and built environ-ments. In this sense, “freedom of living” is understood as the design capability to generate open systems that embrace the complexity of human behavior.

				Although coming from different disciplinary backgrounds, Ugo La Pietra and Henri Lefebvre converge in their critique of deterministic conceptions of space, proposing instead a dynamic and relational understanding of the urban environ-ment. Both move beyond the dichotomy between physical and abstract space, emphasizing lived experience and social interaction as foundational dimensions of urban space. While for Lefebvre, space is a social product, for La Pietra it is an environment to be reappropriated through practices of use and decoding: in both cases, design plays a strategic role in restoring agency to inhabitants. Based on these theoretical considerations, the workshop Amaca within Abito Mediterra-neo design experience was developed.

				3. Abito Mediterraneo Project

				The research Project Abito Mediterraneano (scientific head prof. Maria Dolores Morelli since 2015) developed within the degree course in Design and Communication, of the Univer-sity of Campania “Luigi Vanvitelli” is a careful and contin-uous project that starts from the knowledge and interest in compositional themes to the detail, the balance between parts 

			

		

	
		
			
				123

			

		

		
			
				PAD Pages on Arts and Design #28

			

		

		
			
				Design for New Paradigms of Sustainable Living and Dwelling by M. D. Morelli, B. Terenzi & G. Binetti 

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				through simple connections, denouncing the structure, the absence of unnecessary decorations, Mediterranean forms and materials in the close correspondence between function and parts (oixonimia= distribution). 

				Abito Mediterraneano experiments with deep contaminations between product design, fashion system, and the semiotics of places, with an integral sustainability approach, that excite with the choice of colors and local fabrics, with shapes that evoke landscapes, with accessories that recall sounds and traditions (Jung & Jin, 2014; Verganti, 2009).

				The word contaminazióne (s. f., from Latin. late contamina-tio-onis) means both the act, the fact of contaminating, in the proper and figurative sense, and the effect, actually it is also fusion of elements of different origins in the composition of a work, or in particular, the artifice of inserting, in the rework-ing of an artifact of some element taken from another, or a complete collation between artifacts with different character-istics, or a crossing of two forms or two constructs, so that a third form or construct arises. 

				The Mediterranean is the (sea+land) contaminated place par excellence, in every small part it is rich in history and local tra-ditions that contribute to a specific identity of each piece with a common Mediterranean trait (Morelli, 2012; Morelli, 2019). 

				The decision to work and experiment on the theme of tem-porary transportable housing stems from the definition and interaction between social space and space for well-being and living. The research project has therefore been extend-
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				ed since 2020 to include the master’s degree course in Planet Life Design (scientific director Prof. Benedetta Terenzi) at the University of Perugia.

				The idea of working on the definition of the hammocks/clothes as a synthetic artefact, as a self-contained space, was thus developed. Multifunctional, flexible hammocks took shape, which are small, intimate, and personal spaces, but which can be transformed into garments to wear or cushions, with the possibility of being easily transported, small struc-tures with different functions, which broadly embrace the definition of sustainability (Jalil & Shaharuddin 2021). 

				From the study of each location came the different ham-mocks that can be transformed into comfortable clothes to wear or pillows, with the possibility of being easily transport-ed, objects, therefore with different functions and therefore more sustainable.

				The hammocks/clothes created by the students bear strong symbolic significance, each embodying their first personal experiment in micro-dwelling design. The design brief pro-vided to the students, enriched by numerous scientific contri-butions on the topic, was intended to promote the concept of intimately Mediterranean. The submitted proposals intended to express the statement “I live I am”, a burning desire, but controlled by the mind and in the body, where it is possible to relax, to feel, to be, especially in nature, in flexible, soft, elastic, changeable solutions. In a direct dialogue between our inner self and nature, from which we can powerfully restart, de-constructing to re-build ourselves (Manzini, 2018). 
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				The design process involved the implementation of four phases, based on the brainstorming and preliminary research phase:

				INSPIRATION: context analysis, color theme, dress as self-expression, definition of a moodboard.

				RAW MATERIALS: identification of materials for the project. Collection, analysis and selection of reclaimed materials.

				MANUFACTURING PROCESS/REUSE: elaboration of the artifact.

				END OF LIFE/SECOND END: display and use of the arti-fact within an installation/performance, to share and high-light the material and immaterial values of the process, environmental and social sustainability of the product.

				During the research project, 200 hammocks were developed and made: 200 responses to be the etymata of our lives, to give form and expression to our innermost part (from the Latin intĭmus, “in within”, which is the innermost, found most inwardly, joined, closely conjoined, deep within the soul). 

				To conclude this virtuous path of design process, the students lying in their hammocks, participated in an exciting gong concert (Fig. 2) to understand that the clothes, labels, and roles sewn on us are narrow and that it is possible to dress freely by communicating our emotions: this is the habitus makes us special, comfortable, true, happy, free, like a suit that fits us perfectly, a refuge, a place of well-being.
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				4. Ecodesign and Fashion Industries

				To date, the textile industry is the second most polluting activ-ity in the world, in terms of carbon emissions, resource de-pletion and water pollution. Its practices contribute to climate change. It produces sales that in 2015 were worth $1.45 trillion, now worth $1.94 trillion, and more than 1 billion clothes a year. 

				Low-cost fashion led from 2000 to 2014 to double the produc-tion of clothes globally and increase the number of clothes purchased by 60 percent. Once clothes are purchased in a store, they carry out their useful life and then end up becom-ing waste. This represents another delicate moment in the supply chain (Terenzi & Benelli, 2021). 
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				Figure 2. Gong Concert, Abbazia di San Lorenzo “ad septimum” in Aversa. Special thanks to Gianluca Pistoia and Daniela Pichovà.
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				In 2019, there were more than 43 million cubic meters of plastic waste from the textile sector, nearly 10 percent of the world’s total plastic thrown away. 

				This obviously has a great impact on water quality, as con-firmed by several studies, including Breaking the Plastic Wave by Pew Charitable Trusts and SYSTEMIQ with input from the Universities of Oxford and Leeds and the Ellen MacArthur Foundation and Common Sea, the textile industry is also re-sponsible for at least 3 percent of microplastics in the Oceans. 

				Moreover, the rapid growth of emerging countries such as Brazil, China, India, and Mexico has only exacerbated the negative impact on the environment. Literature on the top-ic is now conspicuous beyond the two publications, Are You Crazy to Wear It by Elizabeth Cline (2013), and To die for is fashion wearing out the world? by Lucy Siegle (2011), numerous sites on the topic of pollution and environmentally sustain-able fashion appear, as well as touching poster films such as RiverBlue (2016) by Rogers Williams and David McIlviride or The True cost (2015), a documentary by Andrew Morgan that exposes how behind the fast fashion phenomenon there is a very high price paid at the expense of the environment and underpaid workers. 

				Greenpeace Germany published an interesting report on the is-sue, laying bare the unsustainability of greenwashing problems of big fashion and fast fashion brands. Labels presented as green, the structural and systemic lack of third-party controls and audits, the non-traceability of the supply chain and the use 
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				of misleading terms concerning recycling, circularity, and sus-tainability practices are some of the problems highlighted. 

				The National Chamber for Italian Fashion has published the Sustainability Manifesto for Italian Fashion, a code of conduct for member companies in which every sustainable fashion company must implement: quality product design, eco-sus-tainable materials also in terms of processing, marketing and sales; quality of management, supporting the territory and Made in Italy products. This must translate into business ethics, transparency and education to promote ethics and sus-tainability to consumers and other stakeholders.

				5. More than a Hammock

				To inhabit is to be everywhere at home (Abitare è essere ovun-que a casa propria), La Pietra (2019) asserted, and the Abito Mediterraneo project, through the creation of the hammocks/clothes moves in this direction, also following the directions of ecodesign themes, salvaging and using recycled materials, employing fabrics from discarded clothing, support elements, ropes, lacing, and hooks from forgotten objects, ready to be thrown away, ready instead to give rise to new artifacts. 

				Therefore, Herbert Simon’s definition of artificial, that is, the object to which these new sciences should apply, appears particularly interesting. 

				Thus, after noting the proximity in meaning of adjectives such as artificial and synthetic (object produced as a result of a synthesis of parts), and distinguishing between ‘analysis’ (as a form of questioning of the natural sciences) and synthe-
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				sis (as a form of production of engineering), Simon gives an initial definition of artifact: 

				Synthetic or artificial objects – and more specifically prospective artificial objects having desired properties – are the central ob-jective of engineering activity and skill. The engineer, and more generally the designer, is concerned with how things ought to be, how they ought to be in order to attain goals, and to function. Hence a science of the artificial will be closely akin to a science of engineering. (Simon 1969/1996, pp. 4-5)

				In the same text, he also defines how artifacts can be con-sidered in a relationship between three terms: “the purpose or goal, the character of the artifact, and the environment in which the artifact performs” (Fig. 3). 
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				Figure 3. Artifact representation scheme according to Simon (1969/1996).
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				The purpose, the physical structure of the artifact, and the environment in which the artifact is used. 

				The Cònnola project (Fig. 4), which symbolizes the rebirth of the walnut tree, exemplifies an ecodesign approach that val-orizes natural and recovered materials. The hammock, con-structed by means of the interweaving of six jute sacks with hemp twine, serves as a tangible exemplification of adaptive and sustainable design principles. 

				Its multifunctionality is evident in its ability to be utilized in three distinct modes and contexts: firstly, it can be suspended 
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				Figure 4. Hammock Dress, Cònnola project.
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				from a fixed structure, thereby becoming a stable element in-tegrated into the environment; secondly, it can be positioned on the ground, functioning as a multifunctional canvas; and thirdly, it can be tied between two trees, adhering to the con-ventional hammock mode, thus evoking a nomadic and tem-porary habitation. 

				This adaptability serves to reinforce the conception of the artifact not as a simple object, but rather as a dynamic device capable of generating living microspaces in a dialogic rela-tionship with the territory.

				In this sense, the new artifacts, outcomes of the design pro-cess activated by the research, demonstrate a clear attention to environmental issues and are oriented toward the well-be-ing of people and the territory. 

				The design proposals emphasize knowledge of local raw materials and resources, such as hemp, and the experimenta-tion with natural dyeing processes, as well as a new concept of clothing as an intimate space, multifunctional and multidi-mensional (McDonough & Braungart, 2002).

				The hammocks/clothes constitute a permanent and continu-ous collection of sustaining objects, (the hammocks) to put it following Renato De Fusco and Antonio D’Auria’s classifica-tion, which can turn into substitutes (the clothes) that reinforc-es and implements the above definition of habitus: a way of thinking, behaving, choosing, buying, using, inhabiting in the future (Fig. 5, 6, 7).
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				Figure 5. Hammock Dress No.1

			

		

		
			
				Figure 6. Hammock Dress No.2

			

		

		
			
				Figure 7. Hammock Dress No.3
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				6. Conclusions

				Sustainability is a multifaceted goal, encompassing environ-mental, economic and social aspects, and the fundamental tool for achieving it is knowledge, in its various forms and, above all, knowledge of the complexity of the ecosystem.

				This is why the term sustainability is increasingly associated with that of responsibility, i.e., the need to interpret social needs, safety, environmental protection, and production ethics to provide an appropriate response to them (Maldonado, 1971).

				In this sense, the role of design appears indispensable, pre-cisely because it is oriented towards the design of complex scenarios and the definition of the modes of interaction be-tween human beings and between them and their habitat.

				At a time in history characterised by environmental, social and economic emergencies, humanity is promoting one of its prerogatives, the use of the things that nature makes available to us, to make them different from their primary function, identifying new forms of well-being in living and dwelling, in the awareness that these resources are not inexhaustible.

				The objectives of the research were multiple:

				to express a transdisciplinary synergy, in which the prac-tices of product design and fashion intertwine with spatial semiotics, i.e., the study of how places and environments convey meanings through design and clothing;

				to define on product semiotics, in which the visual and material language of designed artefacts communicates val-ues related to place, identity and ecological responsibility;
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				to open up perspectives for the future, applying these con-cepts not only to clothing but also to active environmental artefacts, hammocks/clothes, which become inhabited mi-cro-spaces, in dialogue with an idea of sustainability that is not limited to the object but extends to the relationship between user, clothing and place.

				The design outcomes suggest a paradigm that transcends the boundaries between object, clothing and space, intertwining them in a coherent narrative oriented towards sustainability, with both environmental and cultural depth.

				The More than a Hammock project expands eco-fashion mod-els by integrating not only the reduction of impact through natural materials and vegetable dyes, but also the active trans-formability of the artefact, acting as temporary micro-shel-ters that reduce the ecological footprint of living.

				The construction of identity here is not limited to clothing as a personal expression: the artefact becomes a device of en-vironmental performativity, encouraging the conscious and responsible use of local materials and natural dyes, contrib-uting to a symbolic and cultural anchorage, in continuity with territorial semiotic processes.

				The hammocks/clothes propose a nomadic micro-living, where design takes on the function of generating spaces: it becomes a design practice that reinterprets habitability as a fluid, participatory and contingent experience, in line with the trends of temporary and tactical urbanism.
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				Abstract

				The concept of dwelling is undergoing a profound transformation as societal shifts, tech-nological advancements, and environmental imperatives redefine our understanding of permanence and mobility. Historically rooted in the nomadic practices of Bedouins, Tuareg, and other itinerant cultures, moving architectures and design products reflect an enduring human response to the dynamic needs of survival, exploration, and adaptation. Today, this tradition is experiencing a resurgence, fueled by the rise of digital nomadism, widespread connectivity, and the pressing demand for flexible and sustainable living solutions.

				This paper explores how contemporary design is reshaping the paradigm of dwelling on the move, transcending traditional notions of place and permanence. Starting from histori-cal precedents of mobile and temporary living and their evolution into modern innovations, the research examines the contemporary directions of dwelling offered by the application of new technologies such as Augmented and Virtual Reality (AR / VR). Drawing on case studies from diverse contexts, portable habitats and digital dwelling examples, such as Second Life, currently offered by the Metaverse, the paper highlights how advancements in digital, extended, immersive and responsive technologies could enable new forms of adaptable alternative forms of dwelling. 
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				1. Towards a New Vision of Nomadism

				The paper aims to investigate how contemporary design is redefining the concept of dwelling in an era characterised by increased mobility, digital integration, and technological advancements. 

				Starting from the earliest examples of experimental dwelling design for mobile and temporary living, the research estab-lishes a foundation for understanding how contemporary design solutions are influencing the way people inhabit virtu-al spaces. 

				The document examines how emerging technologies, digital and immersive environments, and responsive architectural systems are enabling new forms of adaptable, self-sufficient, and intelligent dwellings. 

				Through a review of the state of the art that draws on design, architecture, and social sciences, the paper explores the envi-ronmental dimensions of different ways of contemporary mo-bility, highlighting how the boundaries between the real and digital worlds are increasingly merging. By analysing case studies ranging from physical mobile and temporary habitats to digital spaces such as the Metaverse, the paper underlines that the new ways of living are not simply a response to con-temporary societal fluidity, but a transformative opportunity to reimagine the future of habitation.

				The responsive use of technologies is enabling new forms of adaptable and self-sufficient dwellings, exploring broader themes of accessibility, dynamism, and ecological responsi-bility. 
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				2. From Nomadic to Virtual Dwelling

				The concept of dwelling has long been associated with per-manence, stability, and rootedness. However, rapid techno-logical advancement, shifting social dynamics, and environ-mental challenges are prompting a fundamental rethinking of traditional paradigms of living.

				This evolution is not merely a contemporary trend, but an extension of historical nomadic traditions that have contin-ually adapted to human needs. From nomadic to sedentary lifestyles and vice versa, ways of living shift in response to environmental conditions, physical and psychological needs, and work or study demands.

				While ancient nomadism was driven by survival, such as the search for food and safe shelter, today it is influenced by more complex requirements and the increasing value of time, one of the most precious resources in modern society.

				Today, nomadic living is closely tied to technological innova-tion and societal changes in culture, tradition, and habits. The growing demand for mobility, flexibility, and sustainability is reshaping how individuals and communities engage with living spaces, although this has been a global trend since the 1980s (Hannonen, 2020). This transformation has driven the development of innovative housing solutions, ranging from modular homes and livable vans to temporary micro-archi-tectures, ultimately culminating in the notion of the virtual home, a space entirely reimagined within a digital dimension. In this context, since the 1980s, numerous housing solutions have been developed to support nomadism, promoting the use of foldable and transportable homes. 
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				These dwellings represented an innovative residential alterna-tive, capable of unfolding and collapsing automatically within minutes, without the need for cranes or permanent founda-tions. Thanks to these technologies, individuals have been able to redefine their daily lives with a high level of flexibility and adaptability.

				This type of housing has its roots in historical projects such as the Mobile House, designed by Alberto Rosselli in 1972. The mobility of the house-object, designed to be relocated, was based on two distinct states: movement and rest, each with specific requirements. During transport, factors such as road conditions and safety required a compact and essential structure. During the journey, it was securely fastened onto an open truck and, once it reached its destination, it was unload-ed and placed on independent ground supports. All necessary furnishings were stored inside during transit, making the closed unit a container for furniture and modern conveni-ences. Once installed, it could be easily expanded by two peo-ple without the need for special equipment (Ambasz, 1972). 

				As highlighted in the exhibition catalogue Italy: The New Domestic Landscape. Achievements and Problems of Italian Design, organised at MoMA in New York in 1972, it is evident that the concept of dwelling was already undergoing a trans-formation. Even at that time, technological innovations ena-bled increased mobility and the expansion of these dwellings, allowing for the use of lightweight materials and advanced mechanisms applicable to various modes of transportation, both land and air. Within this context, also designers such as Marco Zanuso, Richard Sapper, and Mario Bellini began 
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				exploring alternative housing solutions, paving the way for contemporary trends such as Tiny Houses, compact dwellings that merge energy efficiency, environmental sustainability, and a minimalist lifestyle. This concept of compact dwelling and modular design has fostered the development of nomadic housing, particularly in emergency and social contexts. 

				Significant examples include the MAPI Modulo abitativo di Pronto Impiego, a temporary and transportable housing unit designed by Pierluigi Spadolini in 1980 for post-disaster sce-narios (Chigiotti, 1998); the Treetents, tree-suspended shelters created in 1998 by Dré Wapenaar for forest activists; and the Global Village Shelter, made from waterproof and fire-re-sistant paper, designed in 2001 by Daniel Ferrara (Antonelli, 2005). Originally designed out of necessity, these types of dwellings are now also used in sustainable tourism and res-idential nomadism, reflecting society’s growing demand for flexible, easily transportable homes that require minimal infrastructure. 

				More recently, a particularly innovative example is the mod-el patented by TenFold Engineering, a British company that developed a foldable home designed to meet the needs of a constantly evolving society (Motta, 2018). This dwelling can autonomously unfold in just ten minutes, making it suitable for extreme environments such as deserts or polar regions, offer-ing functional and immediately usable environments, thanks to integrated furniture that becomes accessible once the structure is opened. It represents a significant step forward in the concept of mobile, sustainable, and technologically advanced housing. 
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				Although there is a growing trend of physical nomadism, on the other hand, there is a rising interest in virtual solutions that faithfully replicate the experience of real dwelling. In particular, following the recent global pandemic, which sig-nificantly restricted social interactions, there has been an intensified focus on the digital realm as a space for meeting, interaction, and even residence. In today’s digital age, new generations can be considered “smart nomads,” exploring the world not just with their real senses, but also through the sensors and touchscreens of mobile and wearable devices, or Virtual Reality (VR) tools. In virtual reality, devices create a virtual vision, allowing users to interact with simulations as if they were real. These technologies now shape contempo-rary narratives, turning users from mere spectators into fully engaged participants. 

				In this new era, where the line between the real and digital is blurred, dwelling is no longer defined by traditional concepts of time and space. Smart nomads explore the world not only through their senses but also with digital tools. While inno-vations like aeroplanes and shuttles have made physical travel easier, digital technologies have changed how we discover and experience new places. For example, in the travel industry, technologies are used to help travellers preview or experience destinations, such as Marriott Hotels, where their VRoom Ser-vice provides immersive experiences directly in hotel rooms.

				New technologies such as Artificial Intelligence (AI), the Internet of Things (IoT), and immersive digital platforms like the Metaverse demonstrate how virtual realms are emerging 
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				as alternative spaces for living and social interaction. The in-tegration of extended reality (XR), responsive materials, and AI-driven automation is further expanding the definition of the home, challenging conventional design practices and en-abling more sustainable, intelligent, and self-sufficient living environments.

				3. Digital Nomads

				The term “digital nomad,” coined by Makimoto and Manners (Makimoto & Manners, 1997), refers to professionals who utilise digital technologies to work remotely from anywhere. They envisioned a lifestyle enabled by mobile technology, freeing people from fixed schedules and locations. This defi-nition describes a flexible, location-independent way of living.

				Today, the rise of digital nomadism reflects changes in how people work, live, and move across the globe, driven by flex-ible job structures, evolving travel trends, and constant con-nectivity through websites and virtual environments.

				The theme of the duality between the real and the digital has been a defining feature of our contemporary society for many years. This trend is reflected in several installations presented at the Interni Cre-action event, held in the main courtyard of the University of Milan during the Salone del Mobile in April 2025. The artworks presented as temporary installations explore the relationship between design and contemporary culture. For instance, the installation Yăo by W. DESIGN with Empire, Drifting explores the contrast between transience and permanence, a duality that defines a society caught between movement and contemplation. 
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				Similarly, People by Dainelli Studio uses a series of surfaces to create a shifting experience that invites reflection on the ever-changing nature of identity today, the tension between the self and the collective and human connections.

				Unbound by physical constraints, digital nomads navigate shared digital environments, redefining traditional nomadism as a collective and interactive experience, while expanding opportunities for the global exchange of ideas, knowledge, and skills (Pandurska et al., 2024).

				The lifestyle and social changes, accelerated by the COVID-19 pandemic, have profoundly reshaped the concept of dwelling. During this period, the Metaverse, initially conceived as a playful space, rapidly evolved into a complex social platform, fostering the emergence of new user profiles shaped by major societal transformations previously mentioned, including the widespread availability of mobile internet, the integration of digital technologies into daily life, and the growing flexibility of work structures (Pandurska et al., 2024).

				Digital nomads, constantly connected and often productive even during their free time, exemplify a new kind of mobility that takes place within virtual space (Çakan & Gök, 2022). 

				Parameters such as optimisation, efficiency, sustainability, comfort, and time-saving shape emerging habits, often turn-ing individuals into “sedentary nomads” - virtual travellers - or even allowing for a form of ubiquity. One person can now attend a global conference from home or explore a museum on the other side of the world while on a train. In this context, mobile and connected dwellings could represent a promising solution for the near future.
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				4. New Dwellings: Virtual Space for Digital Nomads

				A dwelling can be defined as a house or a living space where people feel safe and secure, suited to their lifestyle. Tradi-tionally, the concept of home has been synonymous with permanence and stability. However, the contemporary home is increasingly becoming a “temporary” one, reflecting the fluidity that defines our era. Today, the design of living spac-es also involves designing for impermanence, raising ques-tions about the many ways of inhabiting a space and the inter-actions that space can create with its surrounding elements.

				Digital dwellings and digital living spaces, in our view, repre-sent an evolution of what Marc Augé defined as “non-places” in 1992. According to Augé, non-places are anonymous spaces lacking identity, disconnected from social context, tradition, or history, such as malls or airports. These are transit spaces, in contrast to “anthropological places”, which are defined by historical and relational depth (Augé, 1992).

				A connection can be drawn between non-places, which are both physical and digital. Social media immerse us in a state of constant ubiquity and instant connectivity, which hinders the formation of meaningful, socially rooted relationships. They function as non-places, encouraging addictive behav-iors and fueling a continuous need for attention, visibility, and validation. Moreover, non-places focus on the present and reflect the spirit of our time, marked by uncertainty, impermanence, movement, and individualism. In this sense, digital dwellings can be seen as a modern form of non-place: temporary, ever-changing spaces that may disappear without internet or electricity. They reflect a person’s identity or as-
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				pirations at a specific moment, detached from their physical presence. The physical place a person occupies while online remains unused and participates only as a neutral backdrop. Another example of digital non-places can be found on plat-forms such as Zoom, Teams, or Google Meet. These virtual rooms appear standardised and impersonal, even though they can be customised with different backgrounds depending on the moment, to make the experience more communicative and engaging. 

				This concept of virtual space was realised in one of its earli-est forms in 2003 with the launch of Second Life, developed by Linden Lab, a company founded by Philip Rosedale. The vir-tual platform was conceived as a digital parallel world where users, called “residents”, could create avatars, explore 3D environments, build structures, socialise, conduct business, participate in events, and even earn real money (Linden Lab, n.d.). At the same time, Second Life was considered ground-breaking for its ability to allow users to faithfully recreate their homes using extensive digital libraries. It offered a high-ly personalised “second life” experience, starting from the detailed creation of an avatar and extending to the design and furnishing of a virtual residence. 

				Although Second Life was a major innovation in its era, the concept of a “digital life” began to evolve more significant-ly with the emergence of the Metaverse, a collective shared space, a dynamic, generative, and changing scenario of com-plex interactivity and different uses created by the conver-gence of virtually enhanced physical and digital realities.
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				A clear evolution during that period is represented by Decen-traland, the first fully decentralised virtual world. Launched in 2020, Decentraland empowers users to own, create, and control digital assets and experiences within a dynamic, us-er-generated environment. The platform offers a vast, explor-able landscape that evolves in real time, shaped by its com-munity. It fosters a vibrant space for dwelling, innovation, and social interaction. Users, represented by fully customiza-ble avatars, can claim virtual land and build on it, whether it’s artistic installations, interactive games, virtual businesses, or imaginative alien worlds, with limitless possibilities. At the same time, these digital “lands” can be sold, and creators could earn one of the highest revenue shares in the industry, retaining 97.5% of their profits. Decentreland ensures people from all over the world connect, attend events, make friends and create lasting memories, regardless of their physical loca-tion (Decentreland, n.d.).

				Much like Decentraland, Uttopion was successfully launched in Spain in 2021, originally under the name Musichood. Ini-tially focused on supporting the music industry, the platform aimed to offer an innovative and accessible way to share and enjoy musical content from anywhere in the world.

				Over time, Uttopion expanded its scope to include additional sectors such as sports and, more recently, the virtual real es-tate market. The platform’s virtual environment enables users to purchase land in the form of NFTs, which can transform into immersive spaces, such as homes, event venues, or crea-tive installations. Since its official launch, Uttopion has host-ed a wide variety of events across multiple industries, from 
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				the first healthcare congress held in the Metaverse to a virtual performance by the Teatro Real and even digital New Year’s Eve celebrations (Uttopion, n.d.).

				For an even more immersive and comfortable experience, Horizon Worlds stands out as Meta’s virtual universe, accessi-ble exclusively through Oculus headsets. Within this environ-ment, users are represented by avatars identical to those used across other Meta platforms, such as Instagram, Facebook, and WhatsApp, which are highly customizable and capable of reflecting realistic human features. Users can not only person-alise their virtual homes but also interact with their surround-ings, host other participants, organise meetings, and conduct their own work. Compared to previous platforms, Horizon Worlds offers a more sophisticated interaction system: ava-tars’ lip movements are synchronised with users’ speech, and spatial audio technology adjusts the sound based on proximity to others, enhancing the sense of realism and presence. 

				5. Designing for the Future Nomads 

				Contributions from design, architecture, and social sciences converge to show how nomadic living not only meets practical needs but also stimulates new ways of inhabiting and interact-ing with both the real and digital worlds. Focusing on the so-cio-cultural and environmental dimensions of digital mobili-ty, this study explored the concept of contemporary dwelling, showing how it has been transformed by digital technologies and how design has contributed to redefining the way we live, reshaping the relationship between humans, artefacts, tech-nology, virtuality, and the real environment.
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				The platforms mentioned earlier represent some of the most innovative and widely discussed digital living solutions, sparking interest in the possibilities offered by digital tech-nologies. Although these environments lack a physical dimen-sion, they acquire real value within the platforms in which they exist, serving as spaces for social interaction and even economic investment. These solutions highlight the potential of a new type of living space, not only for digital nomads but also for a broader and more diverse audience.

				Furthermore, the paper emphasises that living on the move is not merely a response to social fluidity but an opportunity to reimagine the future of dwelling. In this context, adaptability, sustainability, technological innovation, and virtual realities come together to meet the challenges of a global society that is increasingly mobile, unstable, and borderless, undergoing a radical transformation. Space is no longer seen as static and rooted, but as a fluid environment, adaptable to continuously evolving needs.

				In conclusion, as the boundary between physical and digital continues to blur, designers are increasingly positioned at the intersection of technology, culture, and society. Their role will be crucial in creating adaptive systems and environments that integrate digital spaces into everyday life. These inter-connected systems will respond to the needs of a hyper-con-nected and ever-evolving society, fostering more fluid, inclu-sive, and sustainable ways of living in both real and virtual contexts.
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				The physicality of human beings and the way we inhabit spac-es cannot be replaced solely by digital technologies. There-fore, design disciplines face a great challenge: to find solu-tions that allow the harmonious coexistence of the two worlds in a new interconnected physical dwelling, transforming the way we live, perceive, and imagine the near future, redefining the concept of “reality”. The boundary between digital and real is progressively blurring, making the distinction between the two nearly imperceptible.
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				Abstract

				In a society characterised by increasing fluidity and the ability to cross borders even for temporary living solutions, people increasingly use the objects that constitute their everyday lives as elements of psychological continuity. Furniture represents a special category, as it gives life to the home by fulfilling a practical and symbolic function, preserv-ing a personal narrative in times of housing transition. Therefore, the article explores the relationship between furniture and mobile living, highlighting solutions such as products, services and business models from the furniture sector that facilitate the transportability, accessibility, and adaptability of furniture in a circular perspective. The research adopts an exploratory and qualitative approach, and through multiple case studies, solutions that adopt circular strategies and business models are analysed, distinguishing hard and soft solutions, acting on the product or through services. The analysis reveals an evolving sector whose solutions seek to meet the needs of a society on the move, promoting light-weight, disassemblable or adaptable objects while at the same time taking into account the needs of the planet through circular solutions that facilitate the reuse or exchange of furniture. The research highlights the need to rethink furniture design not only in functional terms but also as a vehicle for inclusion, resilience and environmental sustainability, pro-posing a design vision oriented towards change.
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				1 Introduction

				1.1. Framing the Role of Furniture in a Society on the Move 

				The societal perception during past centuries has been based on sedentariness and the understanding of man as a dweller, fixed in one place or house (Heidegger, 2002). This concep-tualisation of human identity and experience pervaded even academic disciplines, such as the social sciences, which relied on it (Cresswell, 2002). However, this perception of sedentari-ness should be configured differently depending on the na-tional space and historical period since, depending on contin-gencies such as epidemics, wars, natural disasters, or cultural changes, even in the past, people moved (Skeggs, 2004, p. 48). Recently, the vision of a solid, heavy and immobile socie-ty has been challenged by modernity and the “new paradigms of mobility”, which see it as light and liquid, always in motion (Bauman, 2000). This has led to the rise of nomadic theories, which celebrate travelling, flying, and crossing geographical boundaries (a concept now dramatically endangered) (Sheller & Urry, 2006). 

				Indeed, in modern society, there is an unprecedented fluid-ity; people can move freely across cities, nations and con-tinents. For European citizens, moving across borders is a right, which, according to Eurostat (2024), in 2022, 1.5 million people took advantage of, moving from one EU country to another. In the same year, 5.1 million people arrived in the EU from non-EU countries (Eurostat, 2024). If we focus on Ita-ly, according to ISTAT (2024), in 2021, there were more than 550.000 residence transfers outside the same district. 
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				Nowadays, mobility is fuelled both by the desire of individ-uals to discover new cultures, to explore and enjoy the nat-ural beauty of the planet, but also by the uncertainty of the modern world, the socio-economic conditions of individuals, adverse weather, or ongoing wars. 

				However, there is a link between people and places. Individ-uals’ personalities, creativity, and maturity are intertwined with a place’s physical and biological patterns (Shepard, 1977). Accordingly, Orr (2013) distinguishes between residents and inhabitants, where the formers are temporary occupants who experience internal places, possessing few relationships with the territory, while the latter knows the details of a place, carries the signs of it with themselves, and has a sense of rootedness; when uprooted, an inhabitant become homesick. Residents and inhabitants in modernity can also be interpret-ed as fluid and temporary concepts dictated by the natural difficulties in dislocation and the transfer of habits, customs, and living scenarios to places that operate according to differ-ent patterns (Losito & Papotti, 2012). 

				In this instability, the home represents a safe shelter that, especially in cases of displacement, is permeated with mean-ing, becoming for the tenant a sanctuary through which to adapt to change (Berthiaume et al., 2013). The home carries the culture, identity and personality of the dweller, who fills it with artefacts that represent him or her, creating a network of memories and a dough of identities (Fox, 2016). The home is a place of memories and imagination, and the objects that travel with individuals during their displacements act as an 
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				element of psychological continuity, preserving fragments of history and identity (Bachelard, 1994). This is why the objects chosen to furnish a home describe its inhabitants, who they are, how they live, what experiences they have had and what they are preparing to have (Bolis, 2010; Praz, 1964). 

				In this framework, furniture plays a key role, fulfilling both a practical and symbolic function, helping to preserve person-al narratives as well as ideals and hopes in times of dwelling transition (McCracken, 1988). The choice of style, colours, and materials of the furniture gives personality to the interi-ors. These choices reflect the renewed or culturally derived identity, creating a feeling of well-being and comfort even in a new environment (Fox, 2016). Related to what was said earli-er, during a move, the choice of which furniture to take along, which to get rid of and which to buy new, reflects a process of negotiation between past, present and future, between who one has been and who one wants to become. Furniture can thus represent an element of emotional, psychological and cultural continuity, creating a sense of stability in times of change (McCracken, 1988). Alternatively, a radical change in furniture may indicate a disruption, change and renewal be-tween personality, and past and future life. 

				1.2. Matching the New Needs of Society and Circularity

				Therefore, for furniture, the housing transition represents a critical moment. On the one hand, moving a piece of fur-niture from one place to another allows the functional and emotional value of the object to be preserved; however, often, the weight and bulk of the furniture make the move environ-
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				mentally impactful and costly for the individual. On the other hand, replacing furniture while moving involves a loss of val-ue, the use of new resources and the generation of waste. 

				Indeed, it emerges from some LCA analyses (Iritani et al., 2015; Medeiros et al., 2017; Sakib et al., 2024) that the most impactful phases in the life cycle of a piece of furniture are the material extraction and transport, whether in the distribution of the fur-niture to retailers or consumers’ homes. Thus, a clash emerges between modern society’s mobility, dwelling trends and the need to furnish a space according to one’s individuality, wheth-er through moving furniture or buying new ones. The article explores the relationship between furniture and mobile living, highlighting the design and business solutions that facilitate the transportability, accessibility, adaptability and circularity of furniture, answering the question: How is the furniture sec-tor adapting to society’s fluidity and new mobility paradigms in a circular perspective? Therefore, the research is explorative and qualitative, trying to understand today’s reality (Creswell, 2014). In particular, a multiple-case study research was con-ducted to generate a general understanding of the phenomenon through a critical mass of examples. 

				Through the case studies, it is thus possible to understand the typologies of initiatives and how they respond to the needs of a society on the move. The cases were selected by looking at the offerings (products, services, systems, and business mod-els) of companies and organisations aiming at circularity. 

				No geographical or time limits were intentionally established, given the phenomenon’s scale. This allowed us to identify 
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				and interpret historical initiatives and solutions responding to this need from all over the world. The cases were selected by looking at circular design strategies, circular business models, and their adoption, with more focus on design-intensive brand initiatives (Design Council, 2018). Case studies were selected by looking at design strategies that facilitate mobility of furniture, such as design for dis- and reassembly, modularity, adaptabil-ity, or access and performance models (Bocken et al., 2016). In operational terms, information of cases was collected through multiple sources: grey and company literature, company web-sites, media reports, and scientific literature. 

				The case studies were analysed by highlighting which design strategies had been adopted and their impact on transpor-tation and towards circularity. In addition, the context (geo-graphical and temporal) of origin was considered during the narration and evaluation of the case study, highlighting the adaptation of the furniture to the dwelling context over time. From the analysis, it was possible to define two macro-clus-ters and the circular design strategies associated with them regarding mobility.

				2. Design Strategies and Practices in the Furniture 

				Sector for Temporality and Circularity: From Tangible

				to Intangible Aspects

				The integration of emerging socio-technical trends, such as the circular economy (Ellen MacArthur Foundation, 2013), dig-ital nomadism (Müller, 2016; Reichenberger, 2018), and sharing economy (David, 2017), significantly reshaped the furniture product design and the associated services, experiences and 
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				business models. These shifts are prompting diverse design interventions that explore new relationships among access, flexibility, sustainability, and circularity. Indeed, these chang-es have affected both the furniture products (forms, compo-nents, connections, etc.), and the way they are accessed (e.g., through temporary access). Hence, this section categorised design strategies and practices from the collected cases into two clusters: the tangible or “hardware” dimension, referring to the physical artefact, and the intangible or the “software” dimension, referring to services and business models.

				2.1. Furniture Product Design for Temporary Living

				and Circular Economy

				In response to increasing societal fluidity and emerging mo-bility paradigms, furniture product design embraces circular principles that prioritise adaptability, durability, and resource efficiency. Two representative cases, the 1006 Navy chair and the 606 Universal Shelving System, demonstrate how furniture products are being reimagined to align with mobile needs while minimising environmental impact. 

				The 1006 Navy chair1 by EMECO reflects a design philoso-phy grounded in longevity and material responsibility. Manu-factured entirely from recycled aluminium, the chair exempli-fies circularity through its use of a mono-material that is both lightweight and recyclable for unlimited times. 

				The choice of aluminum as the only material for the chair facilitates recycling at the end of product life, also avoiding adhesives or composite materials that complicate disassem-

				
					1	1006 Navy Chair: https://www.emeco.net/products/chairs/1006-navy-chair-hand-brushed 
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				bly. The material choice also enables lightness – originally dictated using the chair in US submarines – that further sup-ports the possibility of moving by reducing energy consump-tion and emissions associated with transport, which is an increasingly relevant factor in the current context of frequent relocations and logistics of furniture products. 

				The 606 Universal Shelving System2 by Dieter Rams for Vitsoe offers a more explicit response to the need for mobility and adaptability. Designed for long-term use, it is composed of modular elements - shelves, brackets, and uprights – that can be assembled, reconfigured, or disassembled without degra-dation. This allows users to adapt the system to evolving spa-tial conditions and personal needs over time, and this makes the product well-suited for transient living arrangements and flexible interiors. A notable feature of the 606 system is its cross-generational compatibility; components produced decades apart remain interoperable, enabling upgrades and extensions without discarding existing parts. Indeed, the product, designed in 1960, is still on the market today without any changes, emphasising its aesthetic durability based on simple shapes. 

				The use of durable, recyclable materials such as anodised alu-minium and high-quality steel reinforces the product’s align-ment with circular economy principles. At the same time, flat-pack delivery optimises logistical efficiency and reduces emissions.

				
					2	606 Universal Shelving System: https://www.vitsoe.com/eu/606 

				

			

		

	
		
			
				161

			

		

		
			
				PAD Pages on Arts and Design #28

			

		

		
			
				Furniture for a Society in Motion by M. Italia & X. Pei 

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				Cases from recent years also present the exploration of how furniture design enables the evolving relationship between users and products in the modern mobile living paradigms and circular thinking. For example, the OTO chair3 by Ales-sandro Stabile and Martinelli Venezia is a case that exempli-fies the application of circular design strategies that facilitate long-lasting and easy-moving products. Firstly, the chair applies a Design for dis- and reassembly strategy (Bakker et al., 2014) that enables the chair’s components – seat, back-rest, legs, and connectors – to be easily separated, facilitating maintenance, repair, and end-of-life recycling. The product design is optimised for adaptability and upgradeability, al-lowing components to be replaced or updated separately with-out discarding the entire product. Moreover, the chair’s light-weight, stackable configuration reduces its volume during transportation, thereby lowering associated emissions and logistical burdens. 

				This portability also aligns with the demands of increasingly mobile lifestyles, allowing consumers to transport and handle furniture more easily and independently. Finally, the use of mo-no-material polypropylene sourced from post-consumer waste reinforces the product’s recyclability, streamlining the end-of-life recovery process and supporting closed-loop material cycles.

				Instead, the Couch in an Envelope case4 explores innovative reconfigurations of the traditional couch and sofa to better align with contemporary mobile lifestyles. 

				
					3	OTO chair: https://onetooneobjects.com/en/ 

					4	Couch in an Envelope: https://space10.com/projects/couch-in-an-envelope
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				It investigates how furniture can be designed for ease of movement and even travel while simultaneously addressing environmental concerns by creating disruptive forms and material choices. With a lightweight, disassemblable metal frame that is recycled and recyclable, cellulose-based textiles and biodegradable mycelium foam, the product design en-ables easy disassembly, repair, and eventual recycling. 

				A standout feature is its flat-pack, which is designed for high storage and transportation efficiency. From the environmen-tal perspective, this reduces shipping volume, lowering emis-sions and energy use across the supply chain. From a user-ex-perience perspective, the design supports greater adaptability and ease of transport, enabling consumers to relocate their furniture with minimal effort. 

				This attribute enhances product longevity by encouraging continued use across changing living contexts. Furthermore, generative AI tools were employed during the early design stages to explore unexplored aesthetic and functional possi-bilities and reduce material and resource inputs. 

				The integration of AI-driven ideation with human-centred creativity enabled the development of a product that is inno-vative in form and performative in function.

				2.2. Product Service Systems and Circular Business Models Creating New Relationships between Users and Furniture Products

				Design proposals also demonstrate how emerging services and business models support product life extension and in-creased reuse (Tukker, 2015), aligning with contemporary 
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				mobile living paradigms while simultaneously contributing to reduced resource consumption and environmental impact within the furniture sector.

				Mater,5 a Danish furniture brand, has implemented a take-back program (Lewandowski, 2016) that embodies the circular thinking of the business model. The service allows custom-ers to return used furniture at the end of its lifecycle, and the materials of these furniture pieces are recycled again and again thanks to the brand’s technology to make new furniture products. The brand keeps valuable materials within the pro-duction loop and regenerates extra value by applying them to other products, which will consequently reduce the need for virgin resources. By taking responsibility for the afterlife of their products, Mater fosters product stewardship and sup-ports a closed-loop system that aligns with the goals of circu-larity and producers’ responsibility. 

				The Italian startup Lizard6 offers flexible furniture through a rental and leasing business model, moving from traditional ownership to the concept of “Furniture as a Service”. 

				Customers pay for access and use rather than possession of furniture products. This business model incentivises Lizard to design durable, modular furniture that can be maintained, upgraded easily, and re-leased across multiple user cycles. From the circularity perspective, the rental and leasing ser-vices could potentially enable the longevity of furniture prod-

				
					5	Mater: https://materdesign.com/

					6	Lizard: https://www.lizardcollection.com/ 
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				ucts (Schoonover et al., 2021): when furniture is returned, it is examined, maintained, or refurbished, and then prepared for a new lease. From a business perspective, the brand generates value through a results-based economy, where customers pay for the use of products and associated services rather than ownership of the products themselves (Reim et al., 2015). Par-ticularly, this case shows advantages from a user experience perspective. The service is ideal for people who frequently move, such as students and digital nomads, and it guarantees the performance of the product with repair and replacement whenever needed and enables consumers to upgrade and return services without the problem of ownership or disposal. Similar cases include CORT, Ahrend, Lyght Living and many other companies.

				Differently, Stooping is a grassroots, community-driven ini-tiative in big cities, such as New York and Milan, which facil-itates the donation and reuse of unwanted furniture through digital platforms, often through social media. Individuals post photos and locations of free furniture left on sidewalks (“stoops”), allowing others in the nearby neighbourhoods to take and reuse it. Unlike traditional business models and value creation logic, Stooping operates through informal and peer-to-peer exchanges, encouraging citizens and consum-ers to participate actively and directly in reducing waste and extending the life of products. This decentralised approach promotes a culture of sharing and spontaneous redistribution for contributing to the extension of products’ lifecycles by re-using but without requiring new infrastructure or commercial intermediaries.
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				3. Interpreting Change in the Furniture Sector

				The case studies show the diversity of the furniture sector’s proposals to the paradigm shift that modern society is experi-encing. This change has not started recently but has its roots – although in a different context and with different meanings – in the mid-20th century. Technical solutions such as strong and light materials or easily reversible joints allow furniture, a stat-ic product, to acquire greater transportability and adaptability. 

				The general principles of the product features have remained essentially unchanged, although they are renewed or innovat-ed over time. For example, the lightness of aluminium (used in both the 1006 Navy chair and the 606 Universal Shelving System) has been replaced by recycled and recyclable plastics. 

				Similarly, disassemblability for easy transport has been revis-ited by the OTO chair, exploiting production technologies and technical cleverness, or by Couch in an envelope, which has reinterpreted the ease of transport through the material and formal characteristics, inspired by solutions already adopted by both the well-known Up armchair by Gaetano Pesce, which in ‘69 exploited vacuum packing for the distribution, and the Parentesi lamp by Artemide, which minimised transport space thanks to its flat-pack. 

				At the same time, the furniture industry looks at services to increase circularity and maximise business opportunities. Regarding mobility, the user needs to move lightly without dealing with the drama of packing and with undesired fur-niture. Therefore, solutions such as the take-back approach 
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				become an appropriate response and, at the same time, ad-vantageous for the company, which can reclaim and reuse the components with environmental and economic benefits. At the same time, it is possible to play in advance for those fre-quent and planned moves, working with the rental and leasing of furniture, as done by Lizard. 

				In this case, the logic of ownership changes radically, echo-ing the ongoing social paradigm shift. This change in values has already impacted sectors such as transportation, with the growth of car-sharing and bike-sharing services, which are widespread not only in large metropolitan cities but also in small and medium-sized towns. 

				Therefore, both take-back and renting/leasing open up new frontiers for the sector, which has to reorient its business and production models not towards mass manufacturing of new products but towards their reuse, opening up new challenges, such as the cash flow needed for the day-to-day operations of the company, the reallocation of assets and human capital, or the need to acquire new skills (Schoonover et al., 2021; Silvius et al., 2021). 

				At the same time, bottom-up initiatives are increasingly gain-ing ground, facilitating the reuse and donation of furniture through digital platforms. Stooping is an emblematic case of this. Looking at their social media, it is possible to realise how this initiative is based on society’s constant fluidity and furniture movement since users’ requests mainly arise from the need to relocate. Individuals observe the phenomenon of 
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				reuse, exchange, or second-hand both because of the need to get rid of something bulky in times of relocation and the uni-versal desire to share and support others, fostering a sense of community and shared responsibility. These societal networks do not require complex investment or infrastructure but can be replicated locally, indirectly promoting more sustainable behaviour. These initiatives inspire companies to meet this new challenge by experimenting with institutionalised peer-to-peer exchange platforms, such as IKEA pre-owned.7 However, whether removing the caring component towards each other and integrating businesses as intermediaries will keep these initiatives desirable remains to be clarified.

				Overall, the selected case studies represent snapshots of the furniture design sector, societies, and cultures. Looking at them consecutively, it is possible to trace a trajectory, to an-alyse the path taken so far to understand better the world we are living in today, and to project ourselves into the future, in short, to understand the transition of the socio-technical furniture system. Trying to interpret this transformation, we can see how, on the one hand, the new societal paradigms of mobility influence companies’ offerings. On the other hand, the solutions offered also support new social practices, which allow changing the way people consume and society’s beliefs and values. This generates a virtuous circle where society, technology, and business mutually nurture each other to cre-ate a new, stable condition, a more sustainable future.

				
					7	Ikea preowned (available only in Spain): https://preowned.ikea.com/pt/en 
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				4. A Future Research Agenda

				Furniture is undergoing a significant transformation: from being treated as a disposable commodity suited to stable domestic environments to being reshaped as a durable, adapt-able, and mobile asset that aligns with the fluid lifestyles of modern society. The case studies examined in this research illustrate how diverse design proposals are leveraging circular principles to respond to contemporary mobility needs in the furniture sector. These cases demonstrate a holistic recon-sideration of material selection, product structure and shape, and the integration of service systems and novel value-cre-ation models. Together, they are shifting the sector toward integrating longevity, flexibility, and circularity.

				This research contributes to the field of furniture design by deepening the understanding of how design can enable adapt-ability and mobility in furniture products, addressing the demands of contemporary mobile living while supporting broader goals of sustainability and circularity. For practi-tioners, these insights offer a valuable foundation for rethink-ing design and strategies in alignment with emerging patterns of fluid living and circular economy principles.

				Though the research generated valuable findings, several disadvantages must be acknowledged. First, the study relies mainly on secondary data sources, without the support of interviews, observations, or direct engagement with the se-lected cases. As a result, certain details may be incomplete or missing. Furthermore, the absence of first-hand data might limit the reproducibility of data and concepts expressed in different contexts. 
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				The use of second-hand data also introduces the potential for bias, particularly in how information is framed or contextu-alised in its original sources. Second, the qualitative analysis is highly dependent on the authors’ perspectives and interpre-tations (Gaya & Smith, 2016; Yin, 2013). Although the anal-ysis was conducted independently by both authors and later cross-validated, the subjective nature of qualitative inquiry presents a risk, particularly in selecting and emphasising ev-idence that may align with pre-existing assumptions or theo-retical orientations.
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				Abstract

				The project addresses crucial environmental and climate challenges by offering innovative, sustainable, and adaptable housing solutions, specifically designed for fragile ecosystems like the area surrounding Lake Massaciuccoli (Lucca, Italy). The project focuses on creating modular amphibious housing units that seamlessly blend with their natural environment, promoting a resilient and forward-thinking model of urbanization. These housing units are designed with flexibility in mind, adapting to both water and land settings, making them suitable for a wide range of geographic and climatic conditions.

				The core of the project lies in the use of cutting-edge biomaterials and IoT-based technol-ogies to achieve the nearly Zero Energy Building (nZEB) standard. These advancements contribute to an efficient, eco-friendly design that reduces energy consumption while main-taining optimal living conditions. The project also addresses the growing demand for sus-tainable tourism infrastructures that are capable of withstanding extreme weather events.

				Inspired by the concept of amphibious living, the modular units echo the dual existence of land and water creatures, allowing them to adapt to the ever-changing environmental conditions. This approach emphasizes the temporary and transient nature of our presence on Earth, aligning with the broader ethos of minimizing human impact on ecosystems. The project embodies a vision for the future of architecture that combines adaptability, sustaina-bility, and technological innovation to meet today’s and tomorrow’s housing needs.
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				1. Introduction

				The MUTABILITY project was conceived as a concrete re-sponse to emerging environmental and climate challenges, offering sustainable and adaptable housing solutions capable of harmoniously integrating with fragile ecosystems such as that of Lake Massaciuccoli. Located in Tuscany, in the prov-ince of Lucca, Lake Massaciuccoli is an ecosystem of extraor-dinary richness and vulnerability. Its hydrological dynamics, biodiversity, and anthropogenic pressures make it an ideal laboratory for experimenting with resilient, adaptive housing models in dialogue with nature. The choice of this location is deliberate: the project seeks to enhance its unique character-istics through an intervention that not only respects its eco-logical identity but actively promotes its regeneration through lightweight, temporary, and sustainable infrastructures.

				In today’s context, marked by increasingly frequent extreme weather events and environmental transformations – as evi-denced by the rising incidence of floods, coastal erosion, and sea level rise (IPCC, 2021; NASA, n.d.) – MUTABILITY pro-poses an innovative housing model that integrates resilience, sustainability, and technological innovation.

				The project aims to develop a modular housing unit capable of adapting to various environmental contexts, both aquatic and terrestrial, through the use of advanced technologies and low-impact materials. In this sense, MUTABILITY positions itself as a tangible answer to emerging housing needs, offer-ing resilient infrastructure capable of supporting forms of sustainable tourism as well (Rosso et al., 2019) (Fig. 1).
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				2. The New Concept of Amphibious Living

				MUTABILITY introduces the concept of amphibious living, inspired by the dual life of organisms that adapt to both aquatic and terrestrial environments. The proposed hous-ing units are nomadic, capable of adapting to environmental changes, in line with the principles of adaptability, revers-ibility, and temporariness. This feature addresses the need to overcome the static and permanent paradigm of dwelling, promoting instead a vision of living as a temporary, dynamic 
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				Figure 1. Irene Fiesoli, Moodboard of the MUTABILITY project, including AI-generated images to convey the housing unit concept, inspirational pattern references, and archival photographs of the 1966 Florence flood and the more recent 2023 flood in Campi Bisenzio, 2025.
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				experience, interconnected with the natural cycles of the ter-ritory (Tarrius, 1993; Braidotti, 2013).

				The designed structures are based on a highly flexible mod-ular model. The minimum unit – a studio apartment with an integrated technical cell – is composed of prefabricated enve-lope subcomponents, which can be assembled into different configurations. This modularity allows for high customiza-tion of spaces, enabling adaptation to specific user needs and diverse geographic settings. Units can be installed either on water (as houseboats) or on land (as tiny houses), striking a balance between mobility and stability.

				The assembly of the units is designed through dry mechanical connections, enabling fast mounting and disassembly even in adverse environmental conditions. Modules can be anchored using steel floating systems with adjustable ballast or, alter-natively, secured to floating platforms that adapt to water lev-el variations. From an aesthetic standpoint, the project adopts a neutral color palette inspired by the natural tones of the lake landscape – reed green, sandy beige, deep blue – along with locally sourced materials, to reduce both environmental and visual impact and ensure harmonious integration with the surroundings. The volumes are compact and devoid of protru-sions, with matte surfaces and anti-reflective treatments. 

				The hydraulic system includes integrated rainwater harvest-ing and filtering for non-potable uses, along with a greywater treatment unit. Potable water is supplied through an integrat-ed tank that can be refilled via a connection to the grid or through mobile delivery, depending on site conditions.
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				The design draws inspiration from biodesign principles, aim-ing to build an integrated dwelling ecology where form fol-lows not only function but also the landscape. The architec-tural solutions are conceived to be lightweight, demountable, and low-impact, minimizing land consumption and promot-ing short, reversible, and recyclable building life cycles.

				A central element of the project is achieving the nZEB (Nearly Zero Energy Building) standard, made possible through the integrated use of innovative biomaterials, smart systems, and IoT technologies (Hernandez & Kenny, 2010). The housing module is designed to operate as an active node within Pos-itive Energy Districts (PEDs), producing more energy than it consumes (Salvia & Reckien, 2019) (Fig. 2).

			

		

		
			
				Figure 2. Rosa Romano, technical structural drawings of the housing module and the composition of the external panels, 2025.
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				The biomaterial used to construct the envelope panels stems from a patented technology developed by the University of Florence – Department of Industrial Engineering (DIEF). It is a composite made from agricultural waste fibers and semi-ex-panded PLA bioplastic. In addition to being biodegradable, this material enables the valorization of agricultural and industrial waste, following circular economy principles. The production process, implementable with existing industrial technologies, requires no water and avoids fossil-based addi-tives, thus significantly reducing environmental impact.

				The smart system ensures real-time monitoring and efficient operation of the housing module. Integrated sensors measure air quality, temperature, humidity, water, and energy con-sumption, optimizing resources and improving user comfort. IoT solutions also allow the unit to be part of a broader net-work, turning each dwelling into a connected element of a sustainable urban system.

				The prototype’s realization stems from a partnership between academic institutions and Tuscan companies in the man-ufacturing and nautical sectors. The design of the housing concept and modular system, as well as the interior design, is led by the Department of Architecture (DIDA) at the Univer-sity of Florence. Insulated envelope systems are developed by Arredoline and Espansi Tecnici, in collaboration with the Departments of Industrial Engineering (DIEF) and Agricul-ture (DAGRI). The floating solutions are designed by Cantiere Navale Tureddi Group, while the smart technologies are pro-vided by V.Y.C. srl – Yachtica. 
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				This ecosystem of multidisciplinary expertise positions the project as a catalyst of territorial innovation, piloting a model replicable at national and international scales (Urbani, 2005).

				3. Methodology

				The MUTABILITY amphibious housing module also fits with-in the broader transformations triggered by climate change, including rising sea levels and extreme weather events such as prolonged droughts and intense rainfall. These phenomena are creating a highly variable and unpredictable landscape characterized by instability and global urgency. Even at the national level, the effects of this situation are already evident. Recent massive floods in Tuscany are a clear example. 

				The innovative nature of the MUTABILITY project lies pre-cisely in its intention to integrate these housing units into a design process that can be defined as Emergency Design or Design for Resilience. This design approach aims to withstand the impact of natural disasters and, where possible, to save human lives. It is a path increasingly pursued by young de-signers around the world, aware of the environmental con-sequences of climate change. The energy performance of the housing module will be assessed through dynamic ther-mo-hygrometric simulations aimed at quantifying compliance with current energy efficiency regulations. These include: the global energy demand index of the housing unit, measurable in kWh/m² per year; indoor comfort parameters, measurable through PPD (Predicted Percentage of Dissatisfied) and PMV (Predicted Mean Vote) indices; and the thermo-hygrometric performance of the envelope systems used, measurable in 
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				terms of thermal transmittance (U-value, W/m²K) and thermal inertia (expressed in hours of time lag). Throughout the entire project, an interdisciplinary approach will be adopted, in-volving professionals from technical and design-related fields such as architects, designers, engineers, and landscape plan-ners. The expected results are:

				a. Design and prototyping of a sustainable, energy-efficient housing module, dry-assembled through prefabrication processes, suitable for creating PEDs in marine environ-ments;

				b. Development of biomaterial formulations and prototypes, also considering local supply chains;

				c. Implementation of innovative industrial processes based on the principles of the blue economy.

				To achieve these results, the methodology underpinning the MUTABILITY project is structured in several integrated phas-es, combining theoretical research, design experimentation, and full-scale prototype development. The first step involved an analysis of the environmental, social, and regulatory re-quirements specific to the context of Lake Massaciuccoli. 

				This was followed by a co-design phase with industrial part-ners and local stakeholders, aimed at defining the functional and performance requirements of the housing module. 

				The design process adopted an iterative approach, based on environmental simulations, structural studies, and material testing, particularly focusing on the optimization of the pat-ented biomaterial. 
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				The process integrated parametric digital modeling, physical mock-ups, and verifications of the smart systems and tech-nical installations, in order to ensure compliance with nZEB standards and adaptability to different installation scenarios. 

				Finally, the construction of the minimum housing prototype (a studio unit with integrated technical core) is currently underway, subject to testing in a simulated environment and, subsequently, in situ.

				4. Sustainable Tourism and New Housing Models

				The prefabricated building sector, closely tied to the construc-tion market, has for over a decade been oriented towards de-veloping dry-assembled, low environmental impact solutions that can be used to create new resilient urban settlements. 

				The history of architecture has, in fact, always been marked by experimentation in the design and realization of prefabri-cated housing modules intended to respond to emergencies, particularly following catastrophic events or natural disasters.

				In recent years, numerous examples have emerged of built environments specifically designed to be resilient to the ef-fects of climate change, promoting new energy models that ensure independence from traditional energy sources. This is the case, for example, of several neighborhoods developed in Amsterdam, such as Ijburg, De Ceuvel, and Schoonschip. In particular, Schoonschip can be considered an innovative example of sustainable urban development, designed as a Pos-itive Energy District (PED), that is, an area capable of produc-ing more energy than it consumes.
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				The project was developed by Space&Matter, a group of Dutch architects and urban designers, in collaboration with various partners and residents, adopting a holistic approach that inte-grates innovative solutions for environmental sustainability and building-scale energy efficiency. The housing units in the Schoonschip district are built on floating platforms and incor-porate advanced technologies to reduce energy consumption and carbon emissions. 

				Each unit is designed to maximize energy efficiency and resource use, incorporating solar panels, heat pumps, and rainwater harvesting systems. The housing units in this re-markable example serve as a primary reference for the MU-TABILITY project, which aims to design amphibious housing units suitable for hydrogeologically vulnerable areas located near water basins, rivers, and coastal zones.

				MUTABILITY draws inspiration from these experiences to de-velop a new floating housing module that can be used both in coastal areas – for example, to create new sustainable tourist settlements –and in geographic locations, such as those in the Netherlands, where adaptive housing solutions are required to address the issue of rising water levels.

				Beyond construction innovation, MUTABILITY proposes a radically new interpretation of sustainable tourism. The hous-ing units, conceived as temporary and reversible infrastruc-tures, are designed for installation in protected natural areas without disrupting their ecological balance. These micro-ar-chitectures encourage experiential and responsible tourism, promoting territorial knowledge through slow and environ-mentally respectful modes of use.
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				In an era when mass tourism exerts significant pressure on landscapes and communities, the project presents itself as an alternative combining aesthetics, ethics, and sustainability. The interaction between guest, nature, and architecture is conceived as a cultural and pedagogical experience, capable of fostering ecological awareness and a sense of belonging to place. Thanks to their adaptability to extreme weather condi-tions, such as torrential rains or prolonged droughts, the units are ideal tools for supporting risk prevention policies and climate resilience strategies. In territories subject to seasonal cycles or hydrogeological instability, the floating micro-units offer a viable alternative to conventional buildings, providing temporary solutions that avoid land consumption and pre-serve the landscape.

				MUTABILITY housing units thus become mobile devices for sustainable and conscious living, adaptable to different usage cycles: temporary residences, climate shelters, educational laboratories, ecological tourist facilities, or mobile residen-cies for artists and researchers seeking tranquil spaces in close contact with nature.Dwelling expands across time and space, becoming an oppor-tunity for interaction between cultures, environments, tech-nologies, and everyday practices (Ghosh, 2016).

				5. Conclusions and Future Perspectives

				The most innovative aspect of the MUTABILITY project lies in the creation of a housing module capable of operating both on land and water, while ensuring extremely high energy efficiency in line with nZEB (Nearly Zero Energy Building) 
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				standards. This goal will be achieved through an original and interdisciplinary approach that combines the use of advanced biomaterials with the integration of smart technologies for optimized energy consumption and indoor comfort manage-ment. Another particularly innovative feature of the project is the possibility of installing the housing module within float-ing micro urban units, which will be assembled to form Posi-tive Energy Districts (PEDs). 

				This will not only allow for more efficient use of space in urban areas but also promote a more sustainable and resilient urbanization, aligned with the principles of the Green Deal and the New European Bauhaus. In the long term, the MUTA-BILITY project aims to be a virtuous example of creative and green design, resulting from the interdisciplinary work car-ried out by all project partners. From this perspective, MU-TABILITY housing modules can be considered true “catalysts for change,” contributing to the creation of a socially, eco-nomically, and environmentally sustainable experience. The MUTABILITY project represents a significant advancement beyond the current state of the art in sustainable construction and resilient urbanization. The key features that distinguish this proposal are:

				Integration of advanced building-system management technologies: IoT and smart home systems are used to ef-ficiently manage energy, water resources, and infrastruc-ture within the housing module. This level of automation and intelligent control goes beyond the solutions currently available in the building sector.
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				Use of biomaterials and biodesign: the project employs biomaterials derived from natural waste resources, in line with biodesign principles. The adoption of ecological and sustainable materials not only reduces the environmental impact of construction but also offers superior perfor-mance in terms of thermal insulation, structural resist-ance, and indoor environmental quality.

				Modularity and flexibility: the modular nature of the hous-ing unit allows for flexible and customizable configura-tions, adaptable to user needs and various environmental contexts. This flexibility surpasses traditional construc-tion methods, offering greater adaptability and versatility in housing solutions.

				Holistic life-cycle approach: the project considers the entire life cycle of the housing module, from conception to decommissioning. The use of reversible dry-assembly systems and prefabrication allows for easier installation, maintenance, and disassembly, contributing to a reduction in the overall environmental impact of the building.

				Enhancement of the territory and natural resources: MU-TABILITY goes beyond the simple construction of individ-ual housing modules by aiming to regenerate and enhance the surrounding territory. The inclusion of floating micro urban units and the promotion of Positive Energy Districts (PEDs) represent an innovative approach to urban plan-ning, fostering sustainable and resilient development.

				In summary, the MUTABILITY project aims to go beyond the current state of the art in sustainable construction and ur-banization by adopting cutting-edge technological solutions, 
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				using innovative materials, and applying a holistic life-cycle approach to buildings. This advancement can be measured through specific indicators that quantify the degree of inno-vation and sustainability offered by the project, specifically:

				Energy efficiency and intelligent resource management: MUTABILITY aims to achieve the nZEB energy standard using advanced technologies, the integration of renewable energy systems, and intelligent (IoT-based) management of systems and resources within the housing module. Pro-gress will be measured by quantifying energy savings and efficiency compared to conventional building practices, with a direct impact on carbon emissions reduction.

				Material sustainability: the use of biomaterials and the biodesign-based approach represent a significant step for-ward compared to traditionally used materials. Progress will be assessed based on the reduction of environmental impact related to the production and use of construction materials, as well as the creation of healthier and more comfortable indoor environments.

				Valorization of material and immaterial territorial values: community engagement and the enhancement of the sur-rounding territory are key aspects of the advancement pro-posed by MUTABILITY. Progress in this area can be meas-ured through the degree of community involvement in the design process, the creation of local economic opportuni-ties, and the regeneration of natural and urban spaces.

				MUTABILITY does not merely propose a technological in-novation – it aims to transform the very concept of dwelling, 

			

		

	
		
			
				187

			

		

		
			
				PAD Pages on Arts and Design #28

			

		

		
			
				Amphibious Housing Modules by I. Fiesoli, G. Pontillo & G. Lotti 

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				placing the relationship between humans and the environment at the center. Housing is no longer conceived as a fixed and immutable structure, but rather as an adaptive organism ca-pable of evolving in response to changing needs and environ-mental conditions (Fig. 3).
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				Figure 3. Irene Fiesoli, initial sketches of the housing module concept structure with a background pat-tern highlighting the project’s intrinsic feature of connection with the natural ecosystem, 2025.
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				In this perspective, architecture becomes a tool for mediating between ecological and social dynamics, contributing to the construction of a new culture of living based on adaptability, transience, and respect for planetary boundaries (Braidotti, 2013).

				Preliminary results confirm the validity of the MUTABILITY housing model in terms of environmental adaptability and en-ergy sustainability. Energy simulations and initial tests on the developed biomaterial show efficient thermal behavior and a significant reduction in environmental impact compared to conventional materials. Moreover, the constructive modulari-ty allows for a high degree of configurability, making the sys-tem suitable for various geographical and climatic conditions. Tests conducted on the integrated smart systems demonstrat-ed the ability to monitor and optimize consumption in real time, enhancing the quality of living. The collaboration with local companies has also enabled a positive assessment of the model’s replicability on an industrial scale. The next steps include on-site environmental tests and a complete Life Cycle Assessment (LCA) of the system.

				Thanks to the flexibility of its modular system, the sustaina-bility of the materials used, and the integration of intelligent technologies, MUTABILITY emerges as a replicable housing model for fragile territories, promoting best practices in en-vironmental architecture. The project also shows promising market potential, meeting the growing demand for eco-com-patible housing solutions from tourists, public administra-tions, and environmentally conscious citizens.
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				In conclusion, MUTABILITY positions itself as a reference point for a new generation of dwellings that merge innovation and responsibility, ecological vision and positive impact. In a rapidly changing world, sustainable living is no longer just an option – it is an urgent necessity.
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				Abstract

				In recent years, the environmental impact of manufacturing practices has come under increasing scrutiny, particularly in the context of mobile and temporary living. As new forms of habitation emerge in response to social, economic, and climatic transformations, the demand for sustainable, and adaptable design solutions grows accordingly. This is especially relevant in transient housing scenarios, whether driven by necessity or choice, where the temporality of the built environment must not compromise long-term ecological responsibility.

				This paper investigates the potential of additive manufacturing (AM) to support a sustain-able transition in the design and production of mobile dwellings. Through the analysis of recent case studies, ranging from emergency shelters to floating architectures and recreational vehicles, this technology is explored as a key enabler of waste-conscious and versatile design applications. 

				A recent project funded by PNRR MICS (Made in Italy Circolare e Sostenibile) is intro-duced, exploring strategies to enhance flexibility and environmental sustainability in yacht component design through AM. 

				The outcomes of the project are not intended to remain confined to the nautical sector alone but rather envision scenarios of innovation across the broader landscape of con-temporary living, where concepts of fluidity and impermanence must necessarily align with the guiding principles of sustainable transition.

			

		

		
			
				Technology-Driven Approaches for Environmental Responsibility

				Addressing the Evolving Needs 

				of Contemporary Living

			

		

	
		
			
				192

			

		

		
			
				PAD Pages on Arts and Design #28

			

		

		
			
				Technology-Driven Approaches for Environmental Responsibility by M. Piccioni & A. Ratti 

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				1. Introduction

				Our very understanding of ‘home,’ long anchored in notions of fixed permanence, is profoundly shifting its moorings. In the rhythm of contemporary existence, mobility emerges not merely as a logistical reality but as a powerful current reshaping how we conceive of shelter, belonging, and even professional life (Trdina & Pušnik, 2023). As individuals and communities navigate new terrains, whether impelled by cir-cumstance or drawn by aspiration, the idea of home loosens its ties. It becomes a more fluid, adaptable entity capable of mirroring our changing circumstances and reflecting emer-gent, often transient, ways of living.

				This evolution can unfold along distinct human pathways. For countless individuals, temporary housing arises from the raw necessity imposed by natural disasters that erase famil-iar landscapes, conflicts that fracture communities, or the personal quests for education and opportunity that demand a provisional habitat until stability can be regained. Simultane-ously, we witness the deliberate embrace of mobile and tem-porary living as a chosen lifestyle. The post-pandemic era, for instance, has notably amplified a turn towards outdoor, nature-centric tourism, where the experience of dwelling in motion is itself celebrated as intrinsically valuable (Gowree-sunkar et al., 2024). 

				Parallel to this, the growing appeal of campervans and mo-bile homes speaks volumes about a desire to reconcile a spirit of wanderlust with the deep-seated human need for a familiar, secure personal haven, even while traversing unfamiliar roads (Wilson & Obrador, 2022). 
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				This reimagining of domesticity isn’t confined to land; the enduring allure of yachting and houseboat living offers an-other potent symbol of an adaptable and transient lifestyle embraced willingly on water, further dissolving traditional boundaries of the home. Indeed, this evolution is significant-ly supported by the introduction of new elements that contin-ually broaden the possibilities of use, rendering vessels multi-functional spaces capable of fluidly switching between modes of transport and dwelling (Lepoša, 2018).

				Inevitably, however, the growing prevalence of temporary living solutions, coupled with the expanding economy and heightened production dedicated to RVs (RV Industry Asso-ciation, 2024) and yachts (La Nautica in Cifre, 2023), brings critical environmental considerations regarding their ecologi-cal footprint sharply into focus.

				This article aims to shed light on the environmental implica-tions of various forms of temporary and mobile living, exam-ining how the integration of emerging technologies, such as additive manufacturing, can support a sustainable transition within this broad and evolving field. Through the analysis of case studies drawn from different sectors, the discussion highlights how such technologies can offer innovative path-ways to reduce waste, optimise resources, and reimagine the processes behind temporary habitation. Building on this foundation, the focus shifts toward the nautical industry, where research has begun to leverage additive processes to address long-standing sustainability challenges in the produc-tion of yacht functional and interior components.
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				2. Environmental Context

				Our material and spatial practices necessitate a profound re-evaluation due to the escalating reality of environmental degradation, which cannot longer be considered a distant threat but rather a systemic issue reshaping our present and demanding urgent attention to our future. This context neces-sitates a significant shift towards sustainable systems across all sectors of society. In this global setting, design disciplines find themselves at a critical stage, called upon not only to adapt, but also to imagine and create alternative forms of dwelling that foster resilience while reducing our ecological footprint. However, this collective turn towards sustainabil-ity transcends the purely technical or regulatory aspect, but resonates as a profound cultural shift (Zhukova et al., 2022), challenging deep-rooted notions of permanence, value and the very meaning of habitat in the XXI century.

				Flowing from this imperative, the pursuit of sustainable urban development has rightly become a central theme shaping con-temporary planning agendas (Rose et al., 2022). Yet, concur-rently, we observe lifestyles growing more fluid, sometimes nomadic, eroding the traditional anchor of permanence that once largely defined our concept of dwelling. This societal shift, driven by diverse socio-economic factors, technological enablement, and evolving aspirations for flexibility, demands that architectural responses become equally adaptable, intel-ligent, and considerate of their transient nature.

				This evolving landscape brings diverse forms of temporary and mobile dwellings into sharper focus, from essential emer-
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				gency shelters rapidly deployed in the aftermath of crisis, offer-ing refuge amidst vulnerability, to structures willingly embraced by those pursuing itinerant lifestyles fuelled by exploration or necessity. Each case, however, prompts critical questions regard-ing environmental stewardship and long-term responsibility. When examining the sustainability of such transient living, the distinct human contexts driving their adoption are paramount. For communities grappling with displacement due to disaster or conflict, the immediate, vital need for shelter often overshad-ows longer-term environmental considerations (Perrucci et al., 2016). This understandable urgency can result in solutions that are resource-intensive to produce and deploy, and subsequently challenging to reuse, repurpose, or adapt gracefully over time.

				Conversely, temporary dwellings chosen for leisure or lifestyle reasons, exemplified by the increasing culture of mobile tour-ism, necessitate a different design sensibility. Here, the aspira-tion is often towards solutions prioritising adaptability and a sensitive integration with the natural environment. In response to these diverse needs and ethical considerations, research is actively exploring ways to reduce the environmental footprint associated with these mobile and temporary spaces. In fact, the importance of developing a more sustainable approach for these units, going from recreational vehicles (Wang et al., 2014) to emergency shelters (Alshawreh et al., 2020; Bologna, 2020), is continuously highlighted by various studies. As this need is recognised, attention naturally gravitates towards nov-el operational models, offering the prospect of fundamentally redefining the material and environmental footprint of tempo-rary and mobile dwellings. 
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				3. The Emerging of Novel Technologies

				In the wake of the exploration into sustainable mobile and temporary living, additive manufacturing (AM) emerges as a transformative technology that aligns with these environmen-tal and functional demands. Commonly described as 3D print-ing, this process employs a layer-by-layer approach to create three-dimensional objects directly from a digital model. This process not only facilitates the creation of complex, organic shapes that would be challenging to achieve through tradition-al techniques, but also offers a remarkable degree of design freedom. At the heart of AM lies its ability to minimise mate-rial waste by precisely depositing material where needed, thus contributing to a lower environmental footprint compared to other approaches. (Hao et al., 2010). This feature can hold particular relevance for the context of mobile and temporary habitats, where the efficient use of resources is critical. As a matter of fact, Mahdi (2021) and Perrucci et al. (2016) note that the reduced environmental impact of 3D printing makes it an attractive option for constructing sustainable dwellings.

				The precision of additive processes is reflected also on the possibility of shaping perfectly tailored components accord-ing to the specific requirements of each project. The result is improved mechanical performance ensured also since each structure can often be printed in a single uninterrupted opera-tion, which conveys robust integrity and significantly reduced production time (Gillispie et al., 2022). This speed can prove particularly valuable in scenarios where temporary housing must be provided quickly, such as post-disaster environments or situations involving mass displacement.
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				In addition, the prospect of autonomous robotic systems can reduce the need for skilled labour, thereby expanding accessi-bility and scalability in areas where conventional resources are limited. In this context, AM supports the use of diverse materi-als (Bionda & Ratti, 2017), allowing designers to choose from a range of sustainable and locally sourced materials that contrib-ute to enhancing ecological credentials of the final product. 

				Such advancements are indicative of a broader paradigm shift underway and, as AM continues its refinement, the potential for it to catalyse a fundamental transformation across the construc-tion landscape gains credence (Oberti & Plantamura, 2015).

				4. Additive Manufacturing Applied to Mobile and 

				Temporary Dwellings

				This section examines a selection of recent case studies inves-tigating the relationship between 3D printing and imperma-nent living solutions. Each selected project illustrates a dis-tinct approach, showcasing how this emerging technology can facilitate more sustainable, efficient, and adaptable modes of dwelling. Although design intentions and technological strat-egies vary among the cases, a shared objective underlies these efforts: to leverage AM for rethinking construction process-es, consequently reducing material waste and promoting new forms of sustainability. Several examples represent tangible outcomes, realised as constructed prototypes or operational models, whereas others remain conceptual, offering insights into near-future applications. Collectively, these case studies encompass diverse scales and contexts, ranging from com-pact, transportable units to more articulated habitat designs, and underscore AM’s dual potential as an enabler of design 
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				experimentation and a catalyst for enhanced ecological re-sponsibility. In doing so, they articulate novel paradigms for living spaces responsive to the dynamic requirements and rhythms of contemporary life.

				4.1. DISCOVER 3D

				A compelling example of additive manufacturing applied to mobile living emerges with DISCOVER 3D, an innovative campervan prototype born from a collaboration between the Ukrainian-German company LEMKI Robotix and iScale3D (Ülger, 2024; Williams, 2024) (Fig. 1).

				Born as the first campervan realised through large-format 3D printing, it represents a tangible step towards more sus-tainable paradigms for life on the move. Its structure was created using a customised KUKA robotic system combined 
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				Figure 1. LEMKI Robotix and iScale3D, DISCOVER 3D, 3D printed campervan, 2024. (Source: https://ama-zingarchitecture.com/news/lemki-robotix-presents-the-worlds-first-3d-printed-mobile-home-discover-3d).
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				with specialised software that allowed precise control over both material preparation and the printing process. Since this technology implements a printable area of 3200 mm x 3200 mm x 8000 mm, large-scale objects can be produced without the need for complex assembly processes. This resulted in an enhanced vehicle’s structural integrity.

				The campervan’s shell was constructed using over 7,000 re-cycled plastic bottles, demonstrating a commitment to sus-tainable material use. This approach not only diverts plastic waste from landfills but also contributes to the vehicle’s light-weight design. In fact, DISCOVER 3D is easy to transport thanks to a weight of 400kg.

				Inside, the campervan offers a living space designed to max-imise comfort in a compact footprint. The interior includes sleeping quarters for up to three occupants, a functional kitchenette, and adaptable storage solutions. DISCOVER 3D comes with its own battery system, which can be connected to solar panels for energy autonomy. With plans for mass pro-duction, LEMKI Robotix aims to promote an eco-conscious lifestyle on the move.

				4.2. TECLA

				This housing prototype was developed by Mario Cucinella Architects (MCA) in collaboration with WASP (World’s Ad-vanced Saving Project) (Fig. 2), aiming to explore how AM can be used to meet urgent housing needs for displaced commu-nities and people experiencing homelessness (Hughes, 2021; Anderson, 2023).

				Located near Ravenna, Italy, the prototype consists of two in-terconnected domes covering a total area of around 60 square 
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				meters. The structure was printed on site over 200 hours, without the need for scaffolding and with locally sourced soil, limiting transport-related emissions and construction waste.

				The house was manufactured with minimal additional instal-lations, as many of the furnishings, such as seating and shelv-ing, are integrated directly into the printed envelope.

				The form and composition of the structure support natural in-sulation and ventilation, helping to maintain indoor comfort without mechanical systems and further energy consumption. 

				Rather than proposing a fixed solution, the project presents a flexible method that can be adapted to different climates and contexts. By adjusting the composition of the soil and the ge-
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				Figure 2. MCA and WASP, TECLA, 3D printed emergency house, 2020 (Source: https://www.yellowtrace.com.au/tecla-first-3d-printed-raw-earth-house-sustainable-architecture-techology/).
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				ometry of the structure, TECLA can respond to site-specific needs, offering a potentially replicable approach for low-im-pact, time-sensitive housing.

				4.3. Houseboat Projects

				The final Interior Design laboratory at d’Annunzio University from Chieti-Pescara provided the context for a series of in-novative houseboat concepts envisioned by bachelor students graduates in Industrial Design (Nicolantonio, 2023). 

				These projects embrace 3D printing not just as a manufac-turing method, but as a catalyst for rethinking sustainable, adaptable, and experiential living on water. More than mere leisure vessels, the proposals were imagined as compact mi-cro-architectures suited for sustainable mobile living along rivers, lakes, and sheltered coastal areas. The resulting for-mal expressions are sculptural and fluid, often drawing in-spiration from organic morphologies found in aquatic eco-systems. This design freedom, significantly enabled by AM, allows for features like furniture seamlessly embedded within the superstructure itself, creating integrated and spatially efficient interiors (Fig. 3). Functionally envisioned for diverse inhabitants, from student communities seeking shared living to mindful eco-tourists, these houseboats aim to foster slow-er, more immersive, and deeply connective relationships with the surrounding landscape. 

				5. Applied Research for Sustainable Yacht Interiors

				The analysis of previous case studies has highlighted the flexibility of 3D printing in addressing diverse dimensions of mobile and temporary living. 
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				From emergency shelters to floating dwellings and lightweight trailers, AM has demonstrated its capacity to promote sus-tainable, adaptive, and design-forward solutions across a wide spectrum of contexts. Drawing from these developments in ad-jacent sectors, the Design Department of Politecnico di Milano, in collaboration with the PNRR MICS (Made in Italy Circolare e Sostenibile) research initiative, is now exploring the potential of AM within the yachting industry, an area where similar chal-lenges and opportunities emerge with striking clarity.

				The nautical sector presents a number of critical environmen-tal issues, particularly linked to the widespread use of com-posite materials. In the domain of semi-custom yacht design, the increasing demand for bespoke interiors has led to grow-ing reliance on dedicated moulds, even for low-volume pro-duction. 
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				Figure 3. Cristiano Zizzari, Flow, 3D printed houseboat project, 2023 (Source: https://www.sottocosta-pescara.it/pescara/premio-nazionale-design-nautico-v-edizione/houseboat-i-progetti/).
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				These moulds, while necessary for forming composite com-ponents, are typically inflexible, resource-intensive, and of-ten discarded after use. Their production requires significant energy input and generates considerable waste, both in terms of material and tooling infrastructure.

				Addressing these issues calls for a shift toward new design paradigms, approaches capable of reconciling customisation with resource efficiency, and performance with sustainabil-ity. It is within this context that the project NEMO - Design for Yacht Flexible Customization, takes shape. The research explores the integration of ecodesign strategies with AM pro-cesses to redefine the way functional and furnishing compo-nents are conceived and produced in the nautical industry.

				At the heart of the experimentation lies a novel panel system featuring hollow, composite-reinforced ribs. This configura-tion allows for the development of structural and furnishing elements that are materially efficient and formally expres-sive. The strategic use of reinforcement ensures mechanical performance while allowing the overall geometry to remain lightweight and adaptable. Freed from the constraints of conventional tooling, these components can be produced with minimal resource input, reducing offcuts, energy consump-tion, and the environmental burden typically associated with composite manufacturing.

				The project’s methodology has been validated through the development of a proof-of-concept demonstrator based on a multifunctional seating unit designed for a yacht produced by Wally shipyard (Fig. 4). 
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				When compared to its conventionally manufactured counter-part, the AM-based prototype revealed substantial improve-ments, most notably in terms of weight reduction, production time, and overall manufacturing costs.

				6. Conclusions

				This paper has navigated the complex and expanding land-scape of temporary and mobile living, acknowledging its diverse drivers, from the pressing demands of necessity fol-lowing displacement to the deliberate pursuit of experiential or itinerant lifestyles. This exploration was set in the urgent context of global sustainable transition, examining the sig-nificant environmental considerations associated with these evolving living arrangements.
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				Figure 4. 3D printed Wally Yacht seating unit prototype, 2024. (Photo: Andrea Ratti).
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				In this context, emerging technological approaches, such as additive manufacturing, were identified as possessing the po-tential to catalyse a fundamental paradigm shift in how such dwellings are conceived and produced, minimising energy and material waste. The analysis of recent case studies, rang-ing in application from water and land-based mobile units to experimental housing concepts, emphasised the flexibility of AM, showing its potential in providing efficient solutions on various scales and with specific requirements.

				Building upon these observations, the NEMO project aims to set another relevant evidence-based application and its results in the nautical sector aspire to open up implementation sce-narios even beyond the original context, demonstrating how sustainable practices can be effectively integrated with custo-misation and adaptability processes. These aspects are par-ticularly relevant in impermanent dwellings, where the transi-tory and dynamic nature of these spaces makes it essential to be able to adapt their configurations and functions according to specific and changing needs.

				Overall, contemporary ways of living are evolving towards dynamic and adaptable modes, where the concept of static permanence is becoming increasingly obsolete. In this con-text, research is moving forward and technological integra-tion s is proving essential in facilitating this transformation, paving the way for the development of more responsive and environmentally sensitive dwelling solutions, in tune with today’s need for fluidity.
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				Abstract

				The nautical sector has experienced significant growth, driven by technological advance-ments, evolving customer expectations, and increasing demand for luxury experiences. However, this expansion raises concerns about its environmental impact, particularly in the design of yachts as temporary and mobile living spaces. Their impermanent nature calls for design approaches that minimize environmental impact while ensuring long-term efficiency and resource optimization. In this context, Life Cycle Design (LCD) enables to integrate sustainability throughout all stages of a product’s life cycle, contributing to the advancement of current practices within the sector.This article presents the initial outcomes of an Industrial PhD research project focused on the integration of LCD principles into yacht design. The study explores the applicability of existing LCD methods and tools, analysing their effectiveness in fostering sustainability within the development of complex products. Results suggest that while current LCD approaches show considerable potential for the nautical sector, they require significant adaptation to meet its specific structural and functional characteristics.By identifying key gaps and challenges, this study lays the foundation for refining LCD strategies tailored to yacht design. It contributes to the development of more sustainable approaches to designing mobile living spaces at sea and advances the discourse on sustainability in complex products.
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				1. Introduction

				The nautical sector is inherently characterized by mobility and temporariness, qualities that shape its unique identity but also pose substantial challenges in terms of environmental sustainability. 

				In recent years, the industry has experienced considerable growth (Deloitte, 2024a; Montigneaux et al., 2025), driven by technological progress and shifting consumer expectations. However, this expansion has also raised critical concerns regarding its environmental impact, particularly in relation to the resource-intensive nature of yacht production, operation, and end-of-life management (Jacquet et al., 2024; Sanlorenzo, 2024).

				Despite some advancements, current sustainability efforts in the sector remain fragmented and predominantly focused on incremental improvements at the component level, rather than addressing the entire yacht life cycle. While these ef-forts represent important progress, they often fall short of fully addressing the underlying complexity of yacht design and production systems (Ceschin & Gaziulusoy, 2022). As a result, many interventions remain insufficient when meas-ured against the scale of necessary environmental mitigation, particularly given the sector’s inherent challenges related to design, manufacturing, and operational processes.

				In response to these gaps, this research seeks to investigate how Life Cycle Design (LCD) principles can be more effective-ly integrated into yacht design. 
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				Also referred to as Eco-Design, LCD represents a significant advancement by holistically embedding environmental con-siderations throughout all phases of a product’s life – from initial concept through production and operational use, to ultimate disposal or recycling (Vezzoli, 2018). 

				It offers the potential for more strategic, system-wide inter-ventions, enabling the industry to achieve substantial im-provements in environmental performance and significantly reduce its overall ecological footprint.

				To achieve this objective, the research adopts a Design-Based Research (DBR) methodology, structured around iterative cycles of design, implementation, and evaluation (Wang & Hannafin, 2005; Ceschin, 2012). Through this approach, the research aims both to advance the theoretical foundations of LCD and to develop actionable, specialized strategies that the yacht industry can implement to transition toward a more sustainable future.

				The results presented in this article are related to the first phase of an Industrial PhD research project conducted in collaboration with Sanlorenzo S.p.A., a leading company in the production of luxury yachts, renowned for its commit-ment to innovation and craftsmanship. This phase focused on mapping the environmental impact profile of yachts across their life cycle and evaluating the applicability of existing LCD methods and tools, laying the foundation for a concep-tual framework to support sustainability integration from the early design stages.

			

		

	
		
			
				213

			

		

		
			
				PAD Pages on Arts and Design #28

			

		

		
			
				Towards a Life Cycle Design Framework in Floating Spaces by L. Ruggiero & A. Bionda 

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				2. Sustainability in the Yachting Sector

				The global yachting industry has experienced remarkable ex-pansion in recent years. In 2022, the new-build yacht market reached an estimated value of approximately €32.4 billion, which corresponds to 11% year-on-year growth (Deloitte, 2024a; Montigneaux et al., 2025).

				This expansion is accompanied by growing environmental sustainability scrutiny, mainly driven by regulatory pressures and evolving consumer expectations.

				At the regulatory level, international and European policies are imposing more stringent environmental regulations. The Paris Agreement (United Nations, 2015) and the European Green Deal (2020b) set ambitious emission reduction targets, while the GHG strategy by the International Maritime Organi-zation (IMO) and MARPOL set stricter environmental regula-tions for the yachting industry. 

				Collectively, these regulations are rapidly raising the bar for what is considered acceptable environmental performance, forcing yacht manufacturers, shipyards, and operators to in-novate and adapt.

				Beyond regulatory pressures, evolving consumer expectations toward sustainability are reshaping the industry. According to the Deloitte Global Gen Z and Millennial Survey (2024b), 64% of Gen Zs and 63% of millennials are willing to pay a premi-um for environmentally sustainable products. This reflects a broader trend in the luxury market, where sustainability is increasingly recognised as a strategic asset, enhancing brand 
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				reputation and influencing industry standards (Ansaloni et al., 2024; Kunz et al., 2020; Li & Leonas, 2019). 

				As awareness grows concerning planetary boundaries and the urgency of climate change, pressure mounts on yacht builders to provide tangible evidence of environmental responsibility and stewardship.

				However, despite these sustainability drivers, the industry still faces critical challenges, particularly regarding mate-rials, emissions, and energy consumption (Deloitte, 2024a). The sector remains heavily reliant on composite materials, which pose significant end-of-life disposal challenges and contribute to a high environmental footprint (Ravasio, 2022). Similarly, fossil fuels dominate yacht propulsion solutions, as alternative technologies remain limited, with only a few fully electric yachts ordered for 2025 (Montigneaux et al., 2025). 

				While technological advancements and regulatory frame-works are pushing the industry towards greater environmen-tal responsibility, these measures alone are insufficient to drive a comprehensive transformation. 

				Achieving significant impact reductions requires a funda-mental rethinking of design processes, where sustainability must be embedded as a guiding principle rather than an af-terthought (Yang & Vezzoli, 2024). Indeed, the design stage is critical in determining a product’s environmental impact, with over 80% of its footprint established at this phase. Once a product enters the market, opportunities to mitigate its environmental effects diminish considerably (European Com-mission, 2020a; Stark, 2024; Hauschild et al., 2018). 
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				3. From Green Design to Life Cycle Design in Yachting

				Design for Sustainability (DfS) has emerged as a key disci-pline to address this challenge, offering a structured frame-work that integrates environmental and social considerations at multiple levels (Ceschin & Gaziulusoy, 2022). Early efforts within DfS, such as Green Design, aimed to reduce environ-mental impact through targeted modifications in materials and energy use, such as minimizing resource consumption, incorporating recyclable or bio-based materials, and improv-ing energy efficiency (Yang & Vezzoli, 2024). While Green Design represented an important step toward sustainability, it remained limited by its narrow scope, limiting the effective environmental impact reduction.

				A more comprehensive approach emerged with LCD, also known as Ecodesign, Circular Design, or Design for the En-vironment (DfE). Unlike Green Design, LCD expanded the design scope to encompass the entire product life cycle, inte-grating environmental considerations from raw material ex-traction through production, distribution, use, and end-of-life management. By adopting a life cycle perspective, this evolu-tion marked a shift to a more holistic design strategy (Ceschin & Gaziulusoy, 2021; Vezzoli, 2018).

				Although sustainability has gained increasing attention in the nautical industry, current yacht design efforts still pre-dominantly align with Green Design. These initiatives focus on targeted innovations, such as the selection of low-impact materials, alternative propulsion and fuels, the use of certi-fied resources, and improvements in waste management (San-
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				lorenzo, 2024; Ferretti Group, 2024; Azimut Benetti Group, 2024; The Italian Sea Group, 2024).

				Although these strategies may contribute to lowering environ-mental impact, they remain narrowly focused on the risk of creating a gap between communicated environmental benefits and actual systemic impact. This discrepancy, often referred to as greenwashing, emerges when sustainability claims focus on specific attributes while overlooking the broader environ-mental footprint of a product (de Freitas Netto et al., 2020).

				Without considering the entire life cycle – from raw material extraction to manufacturing, use, and disposal – such inter-ventions risk burden shifting (Hauschild et al., 2018). For instance, bio-based composites and recycled thermoplastics, though seen as sustainable alternatives, often require chem-ical additives to meet performance and durability standards, complicating end-of-life disposal and recyclability.

				While Green Design remains a fundamental starting point, its limitations have led to the evolution of LCD. However, in the context of yacht design, the integration of LCD principles re-mains sporadic and largely unexplored in academic research.

				This research aims to fill this gap by developing a conceptual framework that effectively integrates LCD into yacht design. By building on existing DfS and LCD principles, this study seeks to establish a systemic approach to sustainable yacht design that moves beyond incremental improvements toward a more holistic and strategic application of sustainability into the product development process. 
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				The outcomes will support designers, manufacturers, and policymakers in adopting more effective sustainability strate-gies, fostering a transition toward an environmentally respon-sible yachting industry. To address this objective an overar-ching research question has been articulated: How can Life Cycle Design (LCD) principles be effectively integrated into yacht design? 

				This question is further elaborated through four sub-ques-tions:

				Sub-RQ1: What is the life cycle profile of yachts and their associated environmental impacts? 

				Sub-RQ2: What are the strengths, limitations, and gaps of existing Life Cycle Design methods and tools for the im-plementation in yacht design? 

				Sub-RQ3: What design criteria are essential to guide the industry in reducing the environmental impact of yachts throughout their life cycle?

				Sub-RQ4: What methods and tools need to be developed or adapted to effectively support stakeholders in designing sustainable yachts?

				4. Methodology

				To address the research questions, a Design-Based Research (DBR) methodology has been adopted. DBR is structured to improve both theoretical understanding and practical appli-cation through iterative cycles of design, implementation, and evaluation (Wang & Hannafin, 2005; Ceschin, 2012). This methodology ensures that interventions are developed in 
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				close collaboration with stakeholders, enabling continuous re-finement based on empirical feedback and contextual factors.

				The research follows a three-stage structure:

				4.1. Stage 1: Explore and Define

				The initial stage of the research aims to establish a robust foundation for the subsequent phases while addressing the first two Research Sub-Questions (Sub-RQ1 and Sub-RQ2).

				As an initial step, literature reviews are carried out in two key areas: (i) the Yacht Life Cycle Profile (YLCP), describing yacht characteristics in terms of development, life cycle phases, and environmental impact; and (ii) evaluation of existing LCD methods and tools for the applicability in the nautical sector. Building on these insights, a conceptual framework is devel-oped to guide the adaptation and integration of LCD princi-ples into yacht design.

				This phase is further strengthened through empirical valida-tion, Life Cycle Assessment (LCA) data from industry sources is analysed to validate findings from the literature, while ex-pert interviews and a workshop contribute to a critical as-sessment of existing LCD methods’ relevance and limitations within yacht design contexts.

				4.2. Stage 2: Prototyping and Assessment

				The second stage of the research, Prototyping & Assessment, builds upon the results of the previous phase for developing ac-tionable design guidelines (Sub-RQ3) along with methodologies and tools for sustainable yacht design (Sub-RQ4). Existing LCD 
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				guidelines, methodologies, and tools are critically prioritized and adapted to the specific characteristics of the yacht design process. Where necessary, new tools are developed to bridge identified gaps.

				Two key outputs are generated: (i) the Yacht Life Cycle Design (YLCD) Guidelines, offering structured sustainability-driv-en design criteria tailored to the yachting sector; and (ii) the Methodology for Yacht Design Sustainability (MYDS), pro-viding practical instruments to guide designers through the integration of LCD principles.

				These outputs undergo iterative evaluation through a multi-step assessment process: expert reviews, empirical implemen-tation within a design project, and a final evaluation by prac-titioners and academic experts. This ensures the theoretical soundness and practical viability of the developed frameworks.

				4.3. Stage 3: Reflection

				The final stage involves a critical reflection on the research findings and the methodology itself. It evaluates the effective-ness, limitations, and potential generalizability of the devel-oped guidelines and tools. This phase consolidates the study’s contributions to both theory and practice, providing a founda-tion for further research and broader applications of LCD prin-ciples in complex product systems beyond the yachting sector.

				By structuring the research across these iterative stages, the study ensures a dynamic interplay between theory and prac-tice, fostering the development of context-specific, actionable strategies for embedding sustainability within yacht design.
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				5. Structuring Life Cycle Design (LCD) in Yachting: Impacts, Methods, and Tools

				The results presented in the following section stem from the first stage of the research (Explore and Define), which aimed to establish a conceptual foundation for the subsequent de-velopment and testing of sustainability-oriented guidelines, methods, and tools. This exploratory phase focused on two core tasks: analysing the Yacht Life Cycle Profile (YLCP) and evaluating the applicability of existing Life Cycle Design (LCD) methods and tools within the nautical context.

				5.1. Yacht Life Cycle Profile (YLCP)

				A preliminary Yacht Life Cycle Profile (YLCP) was developed to address Sub-RQ1, outlining yacht characteristics across the development process, life cycle stages, and associated envi-ronmental impacts.

				Based on existing frameworks (Sullivan et al., 2022; Vez-zoli, 2018; Tumidei & Ferrari, 2009), the research distin-guished two main phases related to a yacht: The development process, covers product plan validation, concept design, detailed design and production design (Bionda, 2020).

				The yacht life cycle, encompasses pre-production, produc-tion, use, maintenance, and disposal (Sullivan et al., 2022). 

				(Fig. 1) integrates yacht development and life-cycle stages, pro-viding a reference framework for correlating environmental im-pacts with each phase and aligning LCD methodology and tools with yacht development.
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				After mapping these stages environmental hotspots across the yacht’s life cycle were identified, integrating insights from existing Life Cycle Assessment (LCA) studies (Favi et al., 2018; Favi et al., 2017).

				In particular, the use phase accounts for over 85% of total CO2-equivalent emissions (GWP100), primarily due to fuel consumption, which correlates with engine power, operation-al hours, and navigation intensity, making energy efficiency and alternative propulsion key research areas (Favi et al., 2018; Favi et al., 2017). The production phase also showed signifi-cant impacts, particularly from the use of composite materials, aluminium, and steel, each associated with different environ-mental burdens (Favi et al., 2018). Maintenance activities and disposal further contribute to the yacht’s environmental foot-print, especially due to the use of antifouling paints, lubricants and the challenges linked to recycling composite materials.
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				Figure 1. Integration of yacht development and life-cycle stages (Credits: Ludovico Ruggiero).
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				5.2. Methods for LCD and Gap Analysis

				Research in LCD has matured into a well-established field, of-fering numerous methods that support the integration of sus-tainability principles into the Product Development Process (PDP) (Schöggl et al., 2024). To address Sub-RQ2, a literature review was conducted to identify the most adaptable meth-ods, validated in both academic research and design practice. Among the reviewed approaches, four emerged as particular-ly relevant and were compared using four criteria to assess their alignment with the research objectives, as summarized in Table 1.

				
					Method

				

				
					Description

				

				
					Yacht Industrial Relevance

				

				
					Integration into yacht design PDP

				

				
					Integration with LCD Tools

				

				
					Applicability to Complex Products

				

				
					Vezzoli (2018)

					Method for Product Design for Sustainability (MPDS)

				

				
					A structured and modular method integrating LCD into PDP. It provides strategic analysis, concept design, and engineering, while incorporating specific LCD tools

				

				
					MODERATE

					Applied in various industries but not tested in complex product sectors

				

				
					HIGH

					Provides structured and modular integration but needs adaptation for yacht life-cycle complexity.

				

				
					HIGH

					Incorporates qualitative and quantitative tools for each phase of the PDP.

				

				
					MODERATE

					Modular structure but requires adaptation for multi-stakeholder and long-life-cycle process.

				

				
					Fernandes et al. (2016)

					Method for Integrated Product Development Oriented to Sustainability

				

				
					A Three-step method supporting sustainability in early PDP stages by identifying impacted life cycle phases and providing design recommendations.

				

				
					MODERATE

					Applied in various industries but not tested in complex product sectors

				

				
					LOW

					Guides sustainability considerations in early PDP but lacks a structured integration process

				

				
					LOW

					DfX tools are mentioned, but no structured integration with specific LCD tools like LCA

				

				
					LOW

					Focuses on consumer goods; lacks explicit consideration for multi-subsystem, long-life-cycle products

				

				
					Sanyé-Mengual et al. (2014)

					LCD method

				

				
					A four-step method

					incorporating ecobriefing, strategy selection, and validation through prototyping

				

				
					MODERATE

					Applied in various industries but not tested in complex product sectors

				

				
					MODERATE

					Provides a structured LCD integration process, but lacks in detail for specific PDP phase alignment

				

				
					HIGH

					Includes various quantitative and qualitative tools (QALCC, LCA, PCF) across PDP,

				

				
					LOW

					Focuses on consumer goods; lacks explicit consideration for multi-subsystem, long-life-cycle products

				

				
					Lewandowska & Kurczewski (2010)

					ISO 14062-Based LCD Process

				

				
					A method derived from ISO 14062. 

					It includes environmental planning, impact assessment, detailed design, and sustainability performance monitoring.

				

				
					MODERATE

					Applied in various industries but not tested in complex product sectors

				

				
					MODERATE

					Follows a structured PDP framework, but requires substantial adaptation for yacht life-cycle complexity

				

				
					MODERATE

					Lacks a comprehensive set of tools for all PDP stages 

				

				
					LOW

					Focuses on consumer goods; lacks explicit consideration for multi-subsystem, long-life-cycle products

				

			

		

		
			
				Table 1. Comparison of selected LCD methods for yacht design integration.
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				Among the methods analysed, MPDS emerged as the most aligned with the needs of yacht design due to its structured, modular framework and its integration of both qualitative and quantitative tools.

				Developed by LeNS Lab at Politecnico di Milano, MPDS has been refined through European research projects and practi-cal applications, ensuring robustness for sustainability-driven design processes. Moreover, MPDS aligns with international standards such as UNI ISO/TR 14062:2007, which provides guidelines for integrating environmental aspects into PDP.

				However, certain limitations remain for its implementation in yacht design. While MPDS has been applied across various industries, it has not yet been tested in Complex Product and Systems (CoPS) contexts (Hobday, 1998), raising questions about its adaptability to extended development cycles and multi-stakeholder dynamics. This structured integration into the PDP requires refinement to address specific yacht devel-opment complexities. 

				To explore these gaps, a dedicated six-day intensive work-shop was conducted with 24 young professional yacht design-ers to evaluate MPDS’s practical application in yacht design. Participants, divided into six groups, developed concept designs for a 50-foot charter yacht while applying the six LCD strategies described in the MPDS. The goal was to evaluate MPDS’s effectiveness in integrating sustainability into the yacht concept design phase.

				Results indicated that MPDS facilitated sustainability inte-gration as a core parameter, helping designers incorporate 
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				environmental considerations from the early stages without requiring prior expertise. Strategies, such as the use of ex-tension and material consumption reduction, were the most implementable.

				However, several limitations emerge. Since MPDS is a generic method, it requires adaptations to better align with the spe-cific characteristics of yacht design. The high level of detail in MPDS guidelines made the simultaneous management of multiple sustainability strategies challenging, particularly in the concept design phase. Additionally, strategies related to materials and toxicity reduction demanded technical exper-tise beyond the typical knowledge of yacht designers, posing implementation difficulties.

				5.3. Tools for Life Cycle Design

				Integrating sustainability into yacht design requires struc-tured tools to assess environmental impact and develop sus-tainable solutions. With the evolution of LCD, numerous tools have emerged to support sustainability in product develop-ment (Luu et al., 2022). However, the growing number of avail-able tools often creates uncertainty among practitioners, who may struggle to select and apply the most suitable ones (Rossi et al., 2016). To address Sub-RQ2, a preliminary analysis was carried out to catalogue existing LCD tools, evaluate their applicability to yacht design, and identify key limitations. 

				As shown in Fig. 2, tools are classified into environmental impact evaluation tools and orientation tools for sustainable design, clarifying their role in the design process.
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				The analysis has currently focused on Environmental Impact Evaluation Tools, which are presented in Table 2, Table 3 and Table 4, with further work planned to cover other categories. Findings reveal key challenges for their implementation in yacht design: many quantitative tools are costly or limited in demo versions, restricting access for designers and small-scale shipbuilders. Additionally, qualitative tools tailored for yacht design remain scarce, limiting early-stage environmental assessments. Expanding such tools could enhance sustainabil-ity-driven decision-making.
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				Figure 2. Map of existing LCD tools, adapted from Vezzoli (2018).
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				Table 4. Environmental Impact Evaluation Tools - Qualitative.

			

		

		
			
				Table 3. Environmental Impact Evaluation Tools - Quantitative - Simplified LCA.

			

		

		
			
				Table 2. Environmental Impact Evaluation Tools - Quantitative - Complete LCA.

			

		

		
			
				
					Name

				

				
					Developer

				

				
					Source

				

				
					Notes

				

				
					EcoChainMobius

				

				
					Ecochain 

					Technologies

				

				
					ecochain.com

				

				
					LCA software for business users, allowingmeasurement of product environmental footprintsand comparison with industry standards.

				

				
					GaBi

				

				
					Sphera

				

				
					sphera.com

				

				
					Advanced LCA tool for detailed environmentalassessments.

				

				
					OpenLCA

				

				
					GreenDelta

				

				
					openlca.org

				

				
					Open-source LCA software, compatiblewith various databases.

				

				
					Umberto

				

				
					iPoint-systems

				

				
					ifu.com

				

				
					Software for modelling material and energy flows.

				

				
					Brightway2

				

				
					Brightway

				

				
					brightway.dev

				

				
					Python library 

				

			

		

		
			
				
					Name

				

				
					Developer

				

				
					Source

				

				
					Industry

				

				
					Notes

				

				
					OneClickLCA

				

				
					One Click LCA Ltd.

				

				
					oneclicklca.com

				

				
					Construction

				

				
					Simplified LCA tool for the construction sector

				

				
					aPriori

				

				
					aPriori Technologies

				

				
					apriori.com

				

				
					Manufacturing

				

				
					Platform that helps manufacturers in the product development process.

				

				
					Air.e LCA

				

				
					Eco-innovazione

				

				
					air-e.it

				

				
					Generic

				

				
					Software for creating complex life cycle models in a simple and transparent way.

				

				
					Ansys Granta

				

				
					Ansys Inc.

				

				
					ansys.com

				

				
					Generic

				

				
					Software for assessing environmental impact and risks in products and design.

				

				
					MarineShift360

				

				
					Anthesis Group

				

				
					—

				

				
					Maritime

				

				
					LCA platform designed to evaluatethe environmental impactof recreational boats

				

				
					Yacht Assessment Tool

				

				
					Water Revolution Foundation

				

				
					—

				

				
					Nautical

				

				
					Tool for life cycle analysis of superyachts.

				

			

		

		
			
				
					Name

				

				
					Developer

				

				
					Source

				

				
					Notes

				

				
					ECOFAIRE tool-kit

				

				
					Ben Moussa et al.

				

				
					(Ben Moussa et al., 2019)

				

				
					Spreadsheet/checklist

				

				
					Eco-design checklist (8 checklists)

				

				
					Fraunhofer IZM, Berlin

				

				
					sustainabilityguide.eu

				

				
					Checklist

				

				
					Checklist for LCD strategies pursuit evaluation (ICS_toolkit)

				

				
					LeNS Lab Polimi

				

				
					lenslab.polimi.it

				

				
					Checklist

				

				
					Checklist for LCD strategies pursuit evaluation (ICSxfurniture)

				

				
					LeNS Lab Polimi

				

				
					lenslab.polimi.it

				

				
					Checklist

				

				
					Checklist for LCD strategies pursuit evaluation (ICSxclothing)

				

				
					LeNS Lab Polimi

				

				
					lenslab.polimi.it

				

				
					Checklist
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				6. Conclusion and Future Developments

				This study addresses the pressing need for systemic sustain-ability integration within yacht design by proposing the foun-dations for a Life Cycle Design (LCD) framework specifically tailored to the nautical sector. The initial research phase has revealed the significant environmental impacts associated with yacht production, use, and disposal, underscoring the urgen-cy of moving beyond fragmented, incremental improvements toward more comprehensive, life cycle-oriented approaches.

				The preliminary framework developed through the Explore and Define stage provides a structured foundation for this tran-sition. By critically analysing existing Life Cycle Design meth-ods and tools, and by empirically testing their applicability within the context of yacht design, the research highlights both the potential and the current limitations of sustainability prac-tices in the industry. The findings emphasize the importance of embedding environmental considerations from the earliest stages of design, while also recognizing the necessity of devel-oping sector-specific tools that are accessible to designers and adaptable to the complexity of yacht projects.

				The next phase of the research will focus on refining the proposed framework into operational guidelines and practi-cal tools that can effectively support sustainable yacht devel-opment. This will involve iterative prototyping and assess-ment, engaging industry stakeholders and academic experts to ensure both theoretical robustness and practical viability. Furthermore, future work will explore methods to facilitate the broader adoption of LCD principles across the yachting 
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				sector, promoting a shift in design culture that embraces envi-ronmental responsibility as a core value rather than a second-ary consideration.

				By advancing a structured, lifecycle-based approach to sus-tainable yacht design, this research contributes to bridging the existing gap between sustainability theory and practice.

				It aims to provide tangible instruments for designers, manu-facturers, and policymakers committed to transforming the yachting industry into a sector capable of meeting the envi-ronmental challenges of the twenty-first century.
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