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Welcome Speech

Dear participants,

It is our great pleasure to have you in the SIXTH International Conference of Architecture and 
Urban Design that will be held on November 13-15, 2025, organized by the Department of 
Architecture at EPOKA University.

We look forward to endure our academic practice and provide an excellent forum for scientists, 
researchers, and practitioners, not only from Europe, but from all over the world. Thereby, new 
ideas, latest developments, and potential directions in the fields of Architecture and Urban De-
sign shall be presented and discussed under any of its specialized themes. The main focus of 
the conference will be on exploring [UN]euqla Spaces in terms of social, economic and cultural 
aspects.
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Full Professor of Architectural Design at the Faculty of Architecture, 
Sapienza University of Rome. Dean of the Faculty of Architecture, Director 
of the Doctoral School in Architectural Sciences, and Coordinator of 
the Ph.D. in Architecture—Theory and Design. Formerly Director of the 

Department of Architecture and Design (2016–2020).He has participated in architectural 
competitions, earning various awards and honorable mentions. His projects and writings have 
been featured in both national and international publications and journals. Among his most 
recent works are the new Corso Trento e Trieste in Lanciano, the Piazza delle Pietre d’Italia in 
Redipuglia, and the Federico Fellini Museum in Rimini, currently under construction.In addition 
to his research in urban design, primarily focused on contemporary urban conditions, he has 
pursued more complex and original explorations at the intersection of architecture, art, and 
emerging technologies. He is the author of over a hundred essays on theories and techniques 
of architectural and urban design. Besides maintaining a prolific editorial role in publications 
by Public Entities and Institutions, he also curates national and international architecture 
exhibitions and conferences.
international journals and book series on urban safety, green infrastructure, urban 
regeneration, urban and landscape planning. His last books published by the FedOA (Federico 
II University Open Access) Press: Acierno A., Coppola E. eds. (2022), Green Blue Infrastructure 
methodologies and design proposals; Acierno A. (2019), Chromatic city. Applying s-RGB 
Design to contemporary space.

Antonino Saggio (Rome 1955) is an Architect and Full Professor of 
Architecture and Urban Design at “Sapienza” Università di Roma. He has 
been for several years coordinator of the Ph.D. School in “Theory and 
Design” and director of the International book series “The It Revolution 

In Architecture”’ He has written several books among which one of the most important ones 
– ‘Architecture and Modernity: from Bauhaus to the IT Revolution’ – has also been edited in
Albanian by POLIS University. Three main guidelines distinguish his work: first, the confidence
in the concrete possibility of teaching architectural design through making its methods evident
and transmissible. This approach has been tested with many students and graduands, with
the members of nITro (New Information Technology Research Office), and with many assistants
and collaborators that are currently teaching in foreign institutions such as POLIS University.

ORAZIO CARPENZANO

ANTONINO SAGGIO



XI 

  
The second fundamental aspect of Saggio’s work is the continuous interrelation between the 
critical historian moment and the design phase. Particularly, this research path permeated his 
intense critical activity and led to the birth of books regarding Giuseppe Terragni (published by 
Laterza), Giuseppe Pagano (published by Dedalo), Louis Sauer (published by Officina Edizioni), 
Peter Eisenman and Frank O. Gehry (published by Testo&Immagine). The third peculiarity of his 
work concern the belief of today’s catalyzing role of Information Technology in the definition 
of a proper ‘IT Revolution in Architecture.’ This topic has been part of his early teaching years 
at Carnegie Mellon-Pittsburgh and has continued at ETH Zürich and is currently part of his 
commitment at the Faculty of Architecture at “Sapienza.’ The book series ‘The IT Revolution In 
Architecture,’ founded by Saggio in 1998 and also edited in English by Birkhäuser, has been a 
focal point for the deepening of this topic and contributed to influence a whole generation of 
architects that are currently at the forefront of the international debate. 

Dr. Eng. Arch. Monika Arczyńska studied at Gdańsk University of Technology 
and TU Delft. In her doctoral dissertation, which she defended with 
distinction, she examined the relationship between consumer society and 
sustainable housing.From 2006 to 2017, she worked for Heneghan Peng 

Architects, based in Dublin, where she designed public buildings around the world, including 
the Grand Egyptian Museum, the Palestinian Museum, the National Centre for Contemporary 
Arts in Moscow, and the award-winning Giant’s Causeway Visitor Centre in Northern Ireland.
She is a regular contributor to the monthly magazine Architektura-Murator and the Czech 
magazine INTRO, runs the urban-architectural blog Six Letter City, and organizes a series of 
lectures on architectural topics. In 2015, she founded the consulting and design office A2P2 
architecture&planning, where she focuses on consulting, design, and participatory processes 
operating between the architectural and urban scales. 
She lectures at the University of Gdańsk and teaches design courses at Gdańsk University of 
Technology in the format of an urban laboratory, with an emphasis on team management.

MONIKA ARCZYŃSKA
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CONFERENCE CALL 

The Department of Architecture at EPOKA University, welcomes participants to the SIXTH International 
Conference on Architecture and Urban Design (ICAUD), to be held on 13-15 November 2025 in Tirana, 
Albania. Building upon the success of the previous five editions of ICAUD, the conference promises a wide 
range of topics on architecture and urban design and an international audience of academics and 
practitioners from around the world. The 5th ICAUD provided an international forum for knowledge exchange 
where 57 scientific papers and posters were presented by academics from 12 different countries. All 
contributions were reviewed by a scientific committee consisting of internationally acclaimed scholars. The 
keynote speakers comprised internationally renowned academics and local policymakers. 

Social justice, housing affordability, and land management issues represent some of the most urgent 
challenges for both countries in rapid development and more consolidated ones. Established theoretical and 
practical tools such as planning theories, market strategies, ownership models, environmental and 
conservation regulations, etc. have shown their limits and inefficiencies in dealing with contemporary rapid 
transformation and fast-growing settlements. Furthermore, while in the global economy and society, cities 
and metropolitan areas are vital, the global processes of urbanization, and metropolisation in particular, are 
speeding up socioeconomic gaps, tensions, and inequality that either directly or indirectly impact the 
residents of these cities. Those ongoing changes also stress the importance of a rising trans-disciplinary 
interaction among diverse fields of knowledge, having affected the whole peoples real-life realm at the global 
scale, and a critical reflection on the efficient implementation of the innovative and intelligent tools that 
emerged during the last decade. The 6th International Conference on Architecture and Urban Design 
(6ICAUD2025) aims to animate a deep urban "think-tank" moment and invites academics and professionals 
to join us in exploring the intricate relationships between housing, law, economics, and spatial justice 
intertwining in a (UN)equal world constellated of (UN)equal Spaces.  

6-ICAUD Organizing Committee
Department of Architecture, EPOKA University 
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CCOONNFFEERREENNCCEE  TTOOPPIICCSS  

1 UNEQUAL SPACES 

• Historical Legacies of Spatial Segregation 
• Invisible Borders: Economic and Social Divides 
• Gentrification as Displacement and Homogenization 
• Surveillance and Policing of Marginalized Spaces 
• Climate Vulnerability as Inequality
• Social Justice in Urban Environment
• The Design of Inequality

2 EQUAL SPACES 

• Participatory Design and Co-Creation
• Reparative and Acupunctural Urbanism
• Digital Tools towards Equality
• Open-source architecture and bottom-up city-making
• Bioclimatic Design for Marginalized Climates
• Feminist Movements and Architecture
• De-colonized Aesthetics

3 THEORIES AND PRACTICES 

• Present Discourses on Design Theory
• AI integration and Challenges in Design
• Trajectories in Design Education
• Updating the concept of sustainable design and SDGs
• Learning from urban resilience and self-designing
• Permanencies and temporariness in design styles

4 AI&ADVANCED TECHNOLOGIES 

• AI for Equitable Urban Futures
• Digital Twins and Participatory Simulation
• Robotics and Affordable Construction
• Computational-based Design Strategies
• Augmented Reality for Cultural Preservation
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5 HISTORICAL AND FUTURE PERSPECTIVES 

• Materiality Across Time 
• Sacred Spaces and Urban Morphology 
• Urban Models: Continuity and Disruption 
• Temporality and Resilience 
• Resistance and Hybridity 
• Utopias and Uniformity 



5 

KEYNOTE SPEECHES 

6 

The Unequal Space: Architecture, Urgency and Possibility

OOrraazziioo CCaarrppeennzzaannoo
Sapienza - Unversity of Rome

Via Flaminia, 359, 00196 Roma RM, Italy
orazio.carpenzano@uniroma1.it

NNTTRROODDUUCCTTIIOONN

The theme that this academic community puts before us today — The Unequal Space — is not an 
abstract argument confined to urban theory, but a tangible reality that insinuates itself into the life of every
city, every street, every inhabitant. The unequal space manifests as an open wound on the skin of our
coexistence, a condition that is first and foremost social and cultural, and then, consequently, spatial.
Architecture and the city have never, as they do today, had to come to terms with a profound dilemma:
territory is not merely a passive backdrop but an active theatre of the inequalities that cross our 
contemporary societies. This spatial inequality, as Manfredo Tafuri argued, is inseparable from the structures
of power that in the abstract seem invisible, yet in the built environment become strongly tangible and
divisive (Tafuri, 1969). In our time, in which Covid-19 has returned the intermediate space between home
and city to centre stage, the value of residential space has revealed itself with new clarity — not as a mere
shell, but as a "place of resistance and of relation" (Carpenzano, 2020). The interstitial space, the balcony,
the courtyard — these spaces became new theatres of life and sociality, constituent elements of the
possible city, capable of responding to inequality not with walls or separation but with connection and
dialogue.

But take heed: the challenge is not only to design new spaces; it is to learn to read and understand 
the meaning of space in a fragmented city, one often afflicted by a spatial illiteracy that obstructs
participation and collective awareness (Carpenzano, 2021). Unequal places are also born of scarce spatial
literacy, which generates indifference and reproduces segregations that are not only physical but also
cultural and social. Let us think of this as an education in place — a necessary practice requiring an 
interdisciplinary and pluralist effort, weaving together architecture, urban planning, philosophy and politics.
Every project that engages with the city must seek a fragile and dynamic equilibrium between continuity and
innovation, history and future, protection and openness. In this perspective, the city reveals itself as an
organism in becoming, in which form is moulded by the deep needs of social life and by the demand for
spatial justice (Lynch, 1960).

In my project experience — as in the Masterplan for the historic centre of Viterbo — I sought to put
heritage and contemporaneity into dialogue, promoting public space as an instrument of inclusion and social
cohesion. The project is never neutral; it is always political action, the possibility of stitching together torn
urban fabrics and restoring dignity to those who inhabit the city but are often excluded from it (Carpenzano, 
2016).
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The Unequal Space: Architecture, Urgency and Possibility 

OOrraazziioo  CCaarrppeennzzaannoo  
Sapienza - Unversity of Rome 

 Via Flaminia, 359, 00196 Roma RM, Italy 
orazio.carpenzano@uniroma1.it 

INTRODUCTION 

The theme that this academic community puts before us today — The Unequal Space — is not an 
abstract argument confined to urban theory, but a tangible reality that insinuates itself into the life of every 
city, every street, every inhabitant. The unequal space manifests as an open wound on the skin of our 
coexistence, a condition that is first and foremost social and cultural, and then, consequently, spatial. 
Architecture and the city have never, as they do today, had to come to terms with a profound dilemma: 
territory is not merely a passive backdrop but an active theatre of the inequalities that cross our 
contemporary societies. This spatial inequality, as Manfredo Tafuri argued, is inseparable from the structures 
of power that in the abstract seem invisible, yet in the built environment become strongly tangible and 
divisive (Tafuri, 1969). In our time, in which Covid-19 has returned the intermediate space between home 
and city to centre stage, the value of residential space has revealed itself with new clarity — not as a mere 
shell, but as a "place of resistance and of relation" (Carpenzano, 2020). The interstitial space, the balcony, 
the courtyard — these spaces became new theatres of life and sociality, constituent elements of the 
possible city, capable of responding to inequality not with walls or separation but with connection and 
dialogue. 

But take heed: the challenge is not only to design new spaces; it is to learn to read and understand 
the meaning of space in a fragmented city, one often afflicted by a spatial illiteracy that obstructs 
participation and collective awareness (Carpenzano, 2021). Unequal places are also born of scarce spatial 
literacy, which generates indifference and reproduces segregations that are not only physical but also 
cultural and social. Let us think of this as an education in place — a necessary practice requiring an 
interdisciplinary and pluralist effort, weaving together architecture, urban planning, philosophy and politics. 
Every project that engages with the city must seek a fragile and dynamic equilibrium between continuity and 
innovation, history and future, protection and openness. In this perspective, the city reveals itself as an 
organism in becoming, in which form is moulded by the deep needs of social life and by the demand for 
spatial justice (Lynch, 1960). 

In my project experience — as in the Masterplan for the historic centre of Viterbo — I sought to put 
heritage and contemporaneity into dialogue, promoting public space as an instrument of inclusion and social 
cohesion. The project is never neutral; it is always political action, the possibility of stitching together torn 
urban fabrics and restoring dignity to those who inhabit the city but are often excluded from it (Carpenzano, 
2016). 
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Similarly, the Fellini Museum in Rimini is configured not merely as a cultural container but as a new 
active pole within urban space, where collective memory and daily life interact, generating new geographies 
of participation in and appropriation of public space. 

These examples are microcosms of possibilities that must be situated within a broader discourse — 
one that looks to sustainable urban policies and to sensitive forms of design capable of placing dwelling at 
its centre as a living, complex and profoundly social experience. 

Such practices find resonance in the United Nations Sustainable Development Goals, and in 
particular in the objective of reducing spatial and social inequalities (SDG 10) — a challenge to which 
architecture must contribute not as a spectator but as a protagonist. Only an architecture that knows how 
to think of space as a generator of equity can imagine cities in which inequality is not a condition destined 
to repeat itself, but a problem to be confronted and overcome with design courage and civic intelligence. 

In conclusion, the unequal space is a dramatic condition but also an extraordinary occasion for 
rethinking and renewal. Architecture, if it knows how to position itself as an inclusive and anticipatory 
discipline, can propose new models of spatial relation capable of combining protection and innovation, 
individuality and community, fragility and strength. 

I leave you with this open challenge, with the awareness that every place is a story, every space a 
gesture towards justice and the poetry of coexistence. 
  

TTHHEE  IINNTTEERRMMEEDDIIAATTEE  SSPPAACCEE  AANNDD  TTHHEE  CCAARREE  OOFF  LLIIVVIINNGG::  AARRCCHHIITTEECCTTUURREE  AASS  AANN  AACCTT  OOFF  SSPPAATTIIAALL  
JJUUSSTTIICCEE  

Today, there are places that are not measured in square metres but in human metres: they are those 
spaces suspended between the intimacy of home and the openness of the city, between domestic silence 
and collective noise. It is there, in that intermediate space, that one of the most urgent matches in 
contemporary architecture is played out today. I am not speaking only of a physical threshold: I am speaking 
of a relational territory, an "elastic dwelling shell" that expands, adapts, takes care. The pandemic, like a 
pitiless spotlight, illuminated the fragility of our dwelling models and reawakened the consciousness of 
space. Balconies, courtyards, terraces — once marginal — became vital centres of a new urban rituality, 
spaces of affective and mental resistance. Here, a quotidian quality of dwelling was refounded that asks 
today to be understood, protected and, above all, designed. This intermediate space is a symbolic and real 
threshold; it is a place of mediation between the individual and the collective, between form and lived 
experience. In it is reflected my idea of the city: not a system of functional enclosures, but a sensitive 
organism in which each fragment contributes to a grammar of dwelling that is inclusive, plural and poetic. 
But there is an obstacle that precedes and inhibits us: it is what I call spatial illiteracy — a widespread 
condition in which the population does not possess, or has forgotten, the tools for reading, interpreting and 
demanding quality in the built space. This lack of awareness weakens citizenship, reduces participation and 
— like a silent fog — allows forms of normalised segregation to consolidate, where the city is no longer a 
place of possibility but of separation. 
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Spatial literacy is not a cultural luxury; it is a political necessity, a precondition for being able to 
exercise the right to the city. We must teach the reading of space as one learns a language: with attention 
to details, to nuances, to silences. Because even the voids speak — and often they cry out the inequalities 
we do not wish to see. Space, then, is never neutral. It is a mirror of power relations, of privileges, of 
exclusions. But it can also become an instrument of care, repair and redemption. I see this in the projects 
to which I have had the privilege of giving form: in the Masterplan of Viterbo, where the historic centre 
becomes a laboratory of urban inclusion through participatory regeneration; in the Fellini Museum of Rimini, 
where urban narrative opens to collective memory and public fruition as a cultural and social act. In all these 
works the principle is the same: to reduce the distance between dwelling and living, between the built and 
the humanly shared. This means rethinking space as shared time, as plural narration, as a place traversable 
not only with one's feet but with memory, bonds and possibilities. 

Architecture is therefore political act, but also poetic gesture. It does not design only buildings, but 
horizons of coexistence. It does not plan only spaces, but relations and possibilities. If we accept this 
responsibility, we can truly speak of spatial justice, in which the city is not a machine for dwelling but a 
home for living together, in difference and in dignity. 

In conclusion, the intermediate space, as I understand it, is a metaphor and a project: it is the attempt 
to give form to the invisible, to make the fragile inhabitable, to construct a proximity that cares. It is there 
that the potential of the future city lies: not in the spectacularity of great works, but in the delicacy of details, 
in the recognition of the other, in the possibility of a shared gaze. 

Today, more than ever, it is the moment to return to designing — and to living — the city not as a 
sum of spaces, but as a constellation of possibilities. 
  

11..  TTHHEE  CCRRIISSIISS  OOFF  PPUUBBLLIICC  SSPPAACCEE::  AANNAATTOOMMYY  OOFF  AA  VVOOIIDD 

We live in a time in which public space — once the beating heart of the polis — has become space 
in flight. Not through physical absence, but through an erosion of meaning. The piazza, which was once an 
agora, then a political stage, then a theatre of urban civilisation, today risks transforming into a non-place 
of transit, emptied of collective function and shared significance. The crisis of public space is not only urban: 
it is a crisis of relation, of recognition, of legitimacy. It is the portrait of collective solitude, where encounter 
is suspect and lingering is surveilled. The city breaks into functional islands, into zones impermeable to the 
different — and the threshold between centre and margin becomes an invisible but inexorable frontier. 

Yet urban design can still be an art of stitching together. My vision of the intermediate space — 
between home and city — finds here its natural extension: what happens in the threshold can refound the 
city as a space of protected encounter, of meaningful proximity, of shared access. 

Because true regeneration is measured not only in square metres, but in square relations: how much 
space is there, in a place, for the other? How much recognition does it produce, how much citizenship does 
it generate? To recover meaning in public space means rethinking its grammar, so that it returns to being 
inhabitable space, narratable space, democratic scene. And this implies a political and design act together: 
drawing the void not as absence, but as a promise of relation. 
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22..  TTHHEE  CCIITTYY  AASS  DDYYNNAAMMIICC  OORRGGAANNIISSMM::  AA  TTOOPPOOLLOOGGYY  OOFF  LLIIVVIINNGG 

The city is never complete. It is not a static object, but an organism in becoming — a porous 
structure that breathes, that adapts, that changes in form and meaning. Like the body, it carries the scars 
of its fractures, the stratifications of time, the unfulfilled promises and the still-living dreams. Every urban 
form is a geography of relations, a fragile equilibrium between permanence and transformation, between 
memory and future. The city lives because it changes. But not every change is progress: the task of 
architecture is to distinguish the mutation that emancipates from that which excludes. 

In this perspective, urban form is not a dogma, but a structure open to time, capable of welcoming 
the flow of social practices, the hybridisation of cultures, the discontinuity of lived experience. A mode of 
thinking is needed that is not afraid of complexity, but that knows how to translate it into design: a design 
that listens before it draws, that observes before it delimits. Rethinking the city as a dynamic organism 
means accepting its instability as a resource, its disorder as an opportunity, its differences as design 
material. Architecture, in this sense, is a long exercise in listening, a form of care for the living through 
space. 

And in this organism, every detail — a bench, a portico, a threshold — can become an urban 
heartbeat, a place of ordinary life that constructs, day by day, the extraordinariness of coexistence. 

 
 

33..  DDEESSIIGGNN  AASS  AA  FFOORRMM  OOFF  RREESSIISSTTAANNCCEE::  AARRCCHHIITTEECCTTUURREE  AANNDD  CCIIVVIICC  RREESSPPOONNSSIIBBIILLIITTYY  

In an era in which urban space risks becoming commodity or enclosure, designing becomes an act 
of resistance. Not only resistance to oblivion or to speculation, but resistance to indifference. To resist means 
to take care; it means affirming — through design — that everybody has the right to a dignified space, that 
every community deserves visibility, that every margin can become a centre if recognised and valued. 

Architecture is no longer (only) construction: it is critical action, the writing of possibilities, the 
mediation between conflict and cohabitation. It is no longer enough to design for the city; one must design 
with the city, recognising in its inhabitants — all of them, not only some — the co-authors of future space. 

In my work, this idea takes shape in every project that seeks to deconstruct the distance between 
those who draw and those who dwell, between technical language and lived language. I think of Viterbo, 
Rimini, Rome — where each intervention has sought to interrogate the context, to generate listening before 
form. And then there are the experiments, like MAAM — a mixed city, inhabited museum, resistant utopia 
— that teach us that space can still be collective invention, a living expression of unguaranteed rights, a 
forge of new citizenships. 

To resist today means not yielding to the inertia of the already known; not surrendering to the 
trivialisation of dwelling, but seeking with every project a way to give voice back to silent places, to re-signify 
the ordinary, to transform space into narrative and into right. 

In summary, the city we want is not perfect, but inhabitable. Not symmetrical, but just. Not abstract, 
but alive. If architecture still has a task — and I believe it does — it is to imagine and build places where 
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the other is not an obstacle, but a beginning. Where space does not divide, but welcomes. Where form does 
not close, but opens onto the possible. In a fragile time, to design is to resist. And to resist is, in the end, 
an act of love for the future. 

 
PPUUBBLLIICC  SSPPAACCEE,,  TTHHEE  DDYYNNAAMMIICC  CCIITTYY,,  DDEESSIIGGNN  AASS  RREESSIISSTTAANNCCEE  

11..  TTHHEE  CCRRIISSIISS  OOFF  PPUUBBLLIICC  SSPPAACCEE::  TTHHEE  EERROOSSIIOONN  OOFF  TTHHEE  AAGGOORRAA  

Today public space is traversed by a profound crisis: not only in its physical arrangement, but in its 
symbolic and democratic function. It is the visible symptom of a process of privatisation of living, where 
collectivity dissolves, retreating into spaces regulated by consumption and surveillance. 

Henri Lefebvre, already in the 1970s, warned us: 
"Space is a social product. And its organisation is always the expression of power relations." (The 

Production of Space, 1974) 
Public space, then, is not a void to be filled but a field of forces, where rights, identities and conflicts 

are negotiated. When this space empties of common meanings — when it ceases to be an agora and 
becomes a showcase, a passage, a theatre of surveillance — democracy retreats together with space. 

And here the thought of Hannah Arendt interweaves, reminding us that: 
"To be seen and heard by others derives from presence in public space. Without this visibility, 

humanity dissolves into the private sphere." (The Human Condition, 1958) 
Our task, as designers, is then to reconstruct visibility. To give form to spaces that return to being 

shared scenes, spaces of speech, civic theatres. 
It is not enough to fill piazzas: it is necessary to reactivate relations. To give depth to the threshold, 

dignity to waiting, beauty to lingering. Because public space is what allows the city to be a moral subject. 
Cinema tells this well. I think of Alfonso Cuarón's "Roma" (2018), where the shared courtyard is 

simultaneously a place of domesticity and of social hierarchy; or of Bong Joon Ho's "Parasite" (2019), where 
the staircase between basement and penthouse becomes an architectural map of inequality. Both remind 
us that space narrates, separates, conditions. 

 

22..  TTHHEE  CCIITTYY  AASS  DDYYNNAAMMIICC  OORRGGAANNIISSMM::  TTHHEE  LLIIVVIINNGG  AASS  FFOORRMM  

The city is a body in transformation. It is never neutral or complete. It is, as Michel de Certeau would 
say, 

"an invisible web of everyday practices, a spontaneous choreography made by those who inhabit it." 
(The Practice of Everyday Life, 1980) 

If urbanism often draws from above, urban living acts from below, carving out paths, inventing uses, 
generating an affective and resistant geography. Between map and territory, the inhabitant is the true 
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cartographer of the city. And architecture must recognise in these "minor uses" an inexhaustible design 
source. 

Designing the city as a dynamic organism means recognising the temporality of space, its capacity 
to mutate, evolve and adapt. It means designing for what we do not yet know, but that will come to pass: 
the transformation of working models, the new coexistences, the irregular rhythms of new urban families. 

Here too, cinema offers a precious lens. In Chloé Zhao's "Nomadland" (2020), the city disappears 
and disperses: it becomes a car park, a container, a caravan. A mobile, wounded, but resistant humanity. 
Sean Baker's "The Florida Project" (2017) shows the suburb as a threshold-place, where the city is degraded 
but alive, fragile but full of desire. Marginal spaces, yes, but intensely lived. 

These are images that remind us that the city happens even where there is no design, and that 
architecture cannot escape the task of listening to those margins, designing with the wounds, giving form 
to the dignity of the invisible. 

 

33..  DDEESSIIGGNN  AASS  AA  FFOORRMM  OOFF  RREESSIISSTTAANNCCEE::  TTHHEE  PPOOLLIITTIICCSS  OOFF  SSPPAACCEE  

In this scenario, the project is not a technical gesture, but an ethical and political act. To design 
means to take a position, to choose, to expose oneself. 

It is, as I said at the outset, a gesture of resistance. Resistance to indifference, to anonymity, to the 
commodification of space. It means proposing an alternative to the world as it is. It is not only a question of 
building: it is a question of imagining possibilities. 

As in Lefebvre, the right to the city is not a right of access but a right of production: the right to 
transform urban space according to plural needs, desires and visions. 

This is why in my projects I seek to practise this resistance through listening: 
in the Masterplan of Viterbo, public space is not decoration, but an instrument of identity restitution; 
in the Fellini Museum of Rimini, architecture celebrates memory not as a relic, but as a machine of 

collective relation; 
in Rome 20–25 Quadrant XI, dwelling is not a function, but a relational and civic experience — a 

project about time and quality. 
Finally, MAAM. There, in that inhabited and unclassifiable museum, art is an instrument of survival, 

space is an act of protection, coexistence is design. A living example of what Arendt called vita activa: 
"To act is to begin. And to begin is to set something new in motion." (The Human Condition, 1958) 
Here, then: to design is to begin the new. It is to believe that space can still generate relation, 

possibility, justice. 

CCOONNCCLLUUSSIIOONN::  SSPPAACCEE  AASS  PPRROOMMIISSEE  

If the city is a text to be written collectively, the project is its critical alphabet. If public space is in 
crisis, our task is to make of this crisis a threshold, not an end. If architecture wishes to remain relevant, it 
must inhabit complexity with intelligence, but also with poetry. 
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Let us work, therefore, not to close forms, but to open possibilities. Because in the end every space 
— if listened to, if traversed, if shared — can still become a place of justice and of beauty. And this, 
ultimately, is the most political and the most poetic act that architecture can perform. 

 

AA  CCAASSEE  SSTTUUDDYY::  PPEERRFFEECCTT  DDAAYYSS  ----------  EEVVEERRYYDDAAYY  SSPPAACCEE  AANNDD  PPEERRCCEEPPTTIIOONN  

RROOUUTTIINNEE,,  CCAARREE,,  MMIINNIIMMAALL  SSPPAACCEE  

The protagonist, Hirayama, lives a simple life, marked by rituals and care — of public toilets, of his 
plants, of nature, of the light filtering through the trees. The space of the public toilets, normally marginal, 
becomes for him — and for the viewer — a place of meaning, meditation and aesthetics. It is not mere 
function, but sensory and emotional relation. 

The film, directed by Wim Wenders (2023), uses the Tokyo Toilet project, which commissioned 
toilets in 17 different locations in Shibuya, Tokyo. They are signed by famous architects (Tadao Ando, Toyo 
Ito, Shigeru Ban, Fumihiko Maki, etc.). The aim: to improve hygiene, accessibility, safety and aesthetics as 
part of the urban experience. The toilets are conceived as "usable by anyone, regardless of gender, age, 
ability or disability". Additional functions (baby-changing areas, disabled access, signage, safety) also play 
an important role. There are technological and spatial innovations: walls that become opaque, transparent 
glass when unoccupied, so as to guarantee cleanliness, visibility before entry, and reduced anxieties related 
to safety. 

There is an interesting contrast between urban visibility and invisibility: Hirayama works in "hidden" 
spaces of the urban fabric (public toilets), but these spaces — thanks to architecture — become visible, 
notable. Often in cities certain spaces are invisible: spaces for those with fewer resources, less power — 
like public toilets, surrounded by stigma and neglect. The film "saves" these spaces, places them at the 
centre through a poetic gaze. This reversal is already a form of spatial critique. 

 

FFOORRMMSS  OOFF  SSPPAATTIIAALL  IINNEEQQUUAALLIITTYY  IINN  PPEERRFFEECCTT  DDAAYYSS  AANNDD  TTHHEE  TTOOKKYYOO  TTOOIILLEETT  PPRROOJJEECCTT  

11..  AAcccceessssiibbiilliittyy  ((PPhhyyssiiccaall,,  DDiissaabbiilliittyy,,  EEllddeerrllyy))  
In the previous urban context, many spaces — particularly public toilets — were inadequate: 

unsafe, difficult to use for people with reduced mobility, and lacking essential provisions. The Tokyo Toilet 
project intervenes by building "universal" toilets, accessible to all. The design attends to level changes, clear 
signage, diversified functionality and devices to increase safety (such as transparent glass or strategic 
mirrors). Particular attention is paid to usability by all, without exclusions. 

22..  SSoocciiaall  SSttiiggmmaa  
The film highlights how cleaning work in public toilets is often considered humble or degrading. The 

toilets themselves are avoided places, perceived as dirty or uncomfortable. Through the character of 
Hirayama, who performs his work with care and dignity, the film restores human and poetic value to everyday 
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gestures. Equally, the Tokyo Toilet project transforms a minimal public service into an architectural work, 
contributing to changing the social and cultural perception of these places and of those who care for them. 

33..  TTeerrrriittoorriiaall  DDiissttrriibbuuttiioonn  ooff  SSeerrvviicceess  
In cities, not all areas have equal access to quality public services: often the peripheries remain 

excluded from regeneration interventions. The Tokyo Toilet project intervenes in the Shibuya district at 
various strategic points — parks, stations, transit zones — without limiting itself to central or tourist areas. 
This contributes to reducing spatial inequalities within the neighbourhood. 

44..  SSppaaccee  aanndd  UUrrbbaann  DDiiggnniittyy  
Degraded or neglected public spaces influence citizens' perception of their right to live in a well-

tended and welcoming city. In the film, the space of the public toilet becomes a place of quality, order and 
beauty. Constant care becomes part of the citizen's right. The protagonist finds a sense of identity and 
fulfilment precisely in the maintenance of these spaces, underscoring the link between personal dignity and 
urban quality. 

 

LLIIMMIITTSS  OOFF  TTHHEE  PPRROOJJEECCTT  

Notwithstanding many positive aspects, both the film and the Tokyo Toilet project present important 
limitations: 

Limited scope: The project remains confined to the Shibuya neighbourhood of Tokyo. There is no 
guarantee that a similar model could be replicated elsewhere with the same effectiveness. The gap between 
well-designed central areas and peripheral ones still lacking adequate services remains strong. 

Long-term maintenance: Designing and building is only the first step. The real challenge is to 
guarantee ongoing management, care and safety over time. The film shows the protagonist's dedication, 
and the project includes a maintenance plan, but the question remains open: will quality be maintained 
everywhere and over time? 

Broader inequalities: The film does not directly address themes such as housing shortage, mobility, 
income, urban density or land use. However, it allows a crucial point to emerge: public space is never 
neutral. It is the product — and at the same time the reflection — of complex economic, political and 
cultural conditions. 

 

IIMMPPLLIICCAATTIIOONNSS  FFOORR  CCOONNTTEEMMPPOORRAARRYY  AARRCCHHIITTEECCTTUURREE  AANNDD  UURRBBAANN  PPLLAANNNNIINNGG  

DDeessiiggnniinngg  ffoorr  tthhee  IInnvviissiibbllee  
Designers must look at aspects that are often taken for granted or made invisible (public toilets, 

accessibility, perception of safety, hygiene) as central, not marginal, elements. 
PPuubblliicc  SSppaaccee  PPoolliicciieess  aass  PPoolliicciieess  ooff  SSppaattiiaall  JJuussttiiccee  
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Access to dignified spaces is a matter of equity: those who live in less well-endowed, poor or 
marginal neighbourhoods have worse spatial conditions — and therefore a worse quality of life. The film 
suggests that even the manner in which we clean, maintain and govern public space matters. 

SSyymmbboolliicc  VVaalluuee  ooff  EEvveerryyddaayy  AArrcchhiitteeccttuurree  
Not only museums and skyscrapers: "minimal" architectures can be powerful vehicles for cultural 

change — they shift perception, reinforce the sense of belonging, and restore dignity. 
IInncclluussiivvee  HHoorriizzoonnss  
Contemporary architecture — especially in common spaces — must integrate diversity: gender, 

age, mobility, cultural needs. "Universal" spaces not merely as an aesthetic operation, but as an ethical 
commitment. 

TThhee  IImmppoorrttaannccee  ooff  MMaaiinntteennaannccee,,  MMaannaaggeemmeenntt  aanndd  UUrrbbaann  CCoonntteexxtt  
Even beautiful architectures can decay if abandoned; the need is to think long-term, considering 

those who inhabit space every day — not only the spectacular effect. 
 

DDEESSIIGGNNIINNGG  FFOORR  TTHHEE  IINNVVIISSIIBBLLEE::  AANN  EETTHHIICCSS  OOFF  TTHHEE  CCOOMMMMOONN  SSPPAACCEE 

In the heart of our cities, amid the noise of traffic and the indifference of facades, there exist spaces 
that do not ask to be looked at, but to be lived. They are the spaces of the invisible — those that do not 
appear in glossy magazines, those that do not make the news, but that every day safeguard the dignity of 
those who pass through them. 

To design today means training the gaze upon what escapes. It means recognising that a bench in 
the shade, an accessible public toilet, a safe pavement, are not technical details: they are political gestures, 
they are acts of care. Often, it is precisely what is invisible that constructs the deep meaning of dwelling. 

We have long celebrated the exceptional, the icon, the monumental work. But true architecture — 
the kind that changes people's lives — is also made of minimal things: a shelter from the rain, a place to 
sit without consuming, a light that welcomes rather than repels. It is there that spatial justice is played out: 
not in the equality of forms, but in the equity of possibilities. 

Every public space is a promise. And that promise must be kept not only at the moment of 
inauguration, but every day, in the slow time of maintenance, in the silent care, in the shared responsibility. 
A beautiful place that decays is a wound. A humble but well-tended place can become a symbol of renewal. 

It is necessary to imagine an architecture that is not only scenography, but infrastructure of 
coexistence. That speaks not only to tourists, but to inhabitants. That does not represent an idea of 
perfection, but welcomes the complexity of the real: its fragilities, differences, shifting needs. Spaces that 
do not exclude, but include. Spaces where every body, every voice, every step can feel legitimate. 

In this sense, designing is not an aesthetic act, but an ethical one. It is interrogating our way of being 
in the world, the relations we wish to cultivate, the future we wish to build. It is understanding that even the 
most modest of architectures can carry within it a powerful symbolic value: it can generate belonging, 
reawaken dignity, weave community. The urbanism of the future will not be made only of new buildings, but 



15 
 

 

of new gazes. It will be made of attention, of proximity, of listening. It will be a poetic practice of the everyday, 
capable of seeing potential where today we see only waste. 

And then, perhaps, we will be able to say that we have designed not only for the eye, but for the 
soul. Not only for the present, but for a promise of a shared future. 

 

DDEESSIIGGNNIINNGG  FFOORR  TTHHEE  IINNVVIISSIIBBLLEE::  EETTHHIICCSS  AANNDD  PPOOEETTIICCSS  OOFF  CCOONNTTEEMMPPOORRAARRYY  PPUUBBLLIICC  SSPPAACCEE  

In the contemporary debate on architecture and urban planning, the urgency emerges forcefully of 
shifting the gaze beyond the formal and symbolic exceptionality of the iconic work, in order to interrogate 
what often remains at the margins of design discourse: the spaces of the invisible, of the ordinary, of the 
everyday. Spaces that are not celebrated, but are fundamental to the quality of urban life. 

Public toilets, accessible benches, safe routes, respectful lighting, spaces for the free resting of the 
body and of thought: these are the elements that structure a true experience of public space. Yet too often 
these devices are relegated to mere technical infrastructure, ignoring their centrality in the construction of 
a just and inclusive urban environment. 

Designing for the invisible thus means recovering an ethics of space, one that does not limit itself to 
the production of image or the pursuit of spectacularity, but that assumes the responsibility of guaranteeing 
conditions of access, dignity and belonging for all. The urban project becomes, in this perspective, a political 
practice operating on the terrain of spatial justice: an equitable distribution of the opportunities offered by 
space, especially in peripheral, vulnerable or neglected contexts. 

This implies a change of paradigm. Architecture is not only the construction of places, but the 
construction of meanings. Even minimal architectures — bus shelters, thresholds, stairs, fountains, resting 
surfaces — take on a significant symbolic value. They are places where the sense of belonging is formed, 
where the right to be visible is recognised, where one can live the city without necessarily having to consume 
it. 

In this sense, the design of public space cannot prescind from a radically inclusive horizon. 
Differences of gender, age, ability, culture and status must be considered as original conditions of the 
project, not as subsequent additions. To speak of the "universality" of space means recognising the plurality 
of the bodies that inhabit it and the multiplicity of uses that can emerge from it. Inclusivity, therefore, is not 
only a matter of formal language, but an ethical and political question that calls into question the social 
responsibilities of the discipline. 

Similarly, maintenance, management and care can no longer be thought of as secondary domains 
in relation to design. A work that is also architecturally valuable risks failing in its public function if 
abandoned, if unlived, if not tended over time. The project must then extend beyond the building site, 
embracing the entire life cycle of urban space, and involving those who traverse, inhabit and modify it on a 
daily basis. 

To rethink architecture and urban planning in these terms means, in the end, to restore depth to the 
discipline: to recognise that every space is also a text, a narration, a cultural construction. That public space 
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is not given once and for all, but is the result of practices, conflicts, memories and aspirations. And that 
every project is an act of taking a position on the world. 

In designing for the invisible, then, a fertile field of research opens up, interweaving critical theory, 
social practices and design experimentation. A space where the academy can play a decisive role, not only 
in analysis but in the production of new spatial imaginaries. Because designing the city of the future does 
not mean only building its form, but rewriting its meaning — starting from what has for too long been 
ignored. 
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Art, Architecture and Infrastructures of a New Generation in UnLost 
Territories (unequal spaces) 

 
AAnnttoonniinnoo  SSaaggggiioo  

Sapienza - Unversity of Rome 
 Via Flaminia, 359, 00196 Roma RM, Italy 

antonino.saggio@uniroma1.it 

To address the theme of UnequalSpaces, I believe it may be useful to discuss the work carried out 
at my chair at Sapienza in the deeply marginalized peripheral eastern sector of the city of Rome. This territory 
lies just inside the Grande Raccordo Anulare — the city’s ring road — and is enclosed in a wedge between 
the Aniene river and Via Casilina to the north, extending along the bisector of this territory: Via Prenestina. 

Our approach to the theme of unequalSpaces began with the presence of art, or more precisely with 
a very particular museum: the MAAM (Museo dell’Altro e dell’Altrove — Museum of the Other and the 
Elsewhere). This museum was born in an abandoned factory occupied by residents of diverse ethnicities, 
and it inspired a way of approaching urban regeneration — a method that combines art, architecture, and 
new-generation infrastructures. The project took the name UnLost Territories. It involved five doctoral 
assistants, approximately two hundred students from my design courses, and produced nine graduate 
theses. The entire work is presented in the book UnLost Territories, edited by the author together with 
Gaetano De Francesco, published by Vita Nostra Edizioni and available online. 

 
Figure 1: MAAM (Museo dell’Altro e dell’Altrove) – photo: Antonino Saggio 
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Let us proceed in order. First of all, the first time I heard about the MAAM was at the American 
Academy in Rome: some Academy fellows were developing a project in one of the outdoor areas of the large 
occupied factory. Shortly thereafter — or almost simultaneously — an artist I hold in high regard, Giovanna 
De Sanctis Ricciardone, told me that the most vital experience in Rome in the field of art was to be found 
out there, in the extreme periphery of the city on Via Prenestina. 

I was therefore aware of the significance of the invitation extended to the nITro group 
(nitrosaggio.altervista.org) to create an architectural work inside the MAAM. nITro is the acronym for New 
Information Technology Research Office, a group I founded with architects trained under me. Since 2003 it 
has been dedicated to the impact of computing on architecture through editorial, research, installation, and 
exhibition activities. It is based in Rome and Gioiosa Marea, and publishes its own webzine, “On/Off” 
(onnoffmagazine.com). 

The invitation was prompted by the friendship between Michela Pierlorenzi of the MAAM and Valerio 
Galeone of nITro. The group conceived “tree.it” — a platform, unfolded in space, that was an aesthetic 
object in its own right but also a ramp for play, a seating structure, and a catalyst for events. It was used for 
several months and became a focal point for concerts, performances, and for residents’ skating and cycling. 
The conceptualization and construction of tree.it owe much to the energy of Valerio and the firm 
determination of Michela, as well as many other nITro members who contributed. I wrote: “If Milan presents 
the gold of Fondazione Prada, in Rome, in the former Fiorucci salami factory occupied by diverse ethnicities, 
the extraordinary mix of Metropoliz has come alive — a clear example of mixité. Little by little, derelict 
spaces have been transformed into decent housing and communal areas, and hundreds of artists have 
donated often extraordinary works through voluntary and enthusiastic labor. Books, catalogues, articles, 
television programs, a detailed documentary interview have accompanied this reality over the years, and 
now there is also tree.it. The installation is among the first to work inside the MAAM on spatial — not merely 
aesthetic — relationships; it intervenes in space and its connections with use through the tools of 
architecture. The tree.it ramp zigzags between the pillars of a large warehouse, yet seems to have always 
been there. The children have claimed it: a multitasking object, a small catalyst.” 
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Figure 2: Tree.it, nITrogroup 

NNeeww  TThhoouugghhttss  

The experience of building tree.it, participation in gatherings, and the enthusiasm of the nITro group 
members gradually unsettled me. I began to think about how the entire experience of Metropoliz — of which 
the MAAM was the catalytic component — could actively nourish a new design thinking. 

In February 2016 I made the leap and named the new urban project “UnLost Territories” — meaning 
territories that are “not” lost: territories to be restored to centrality and from which we must, in some 
measure, also learn. Of course, this was only the first embryo of an idea that we shall progressively elaborate 
in the following pages. 

The consequences have been numerous, in organizational, methodological, and content terms. 

OOrrggaanniizzaattiioonn  

First of all, it was a matter of shifting the entire work of my chair in Architectural and Urban Design 
at Sapienza University of Rome, Faculty of Architecture, Department of Architecture and Design, from the 
part of the city along the Tiber in the northern area of the capital to the opposite side. This was not simply 
a matter of location; it was also, as I jokingly said, “leaving the Parioli neighborhood to go to the ring road.” 
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The UnLost Territories project involved the convergence of several doctoral research fellows as university 
teaching assistants, around ten graduating students, and hundreds of student-architects nearing the end of 
their studies at the Faculty of Architecture of Rome Sapienza. Together, these protagonists converge on a 
collective urban design project for the city, producing many concrete proposals. Over the past fifteen years, 
using this system, we have produced four major projects for Rome and a myriad of web pages, individual 
and collective blogs, maps, and websites. We hope to do the same for UnLost Territories, but to get a sense 
of this now one can only refer to the previous projects, which were compiled into books (links to the PDFs 
are included). These are: “Roma a-venire: progetti per una nuova città dell’informazione e della storia viva,” 
“Urban Voids: strategie e nuove partnership per progetti sostenibili nella città di Roma,” “Urban Green Line: 
progetti sistemici per una infrastruttura ecologica a Roma,” and the most recent, “Tevere cavo: una 
infrastruttura di nuova generazione per Roma tra passato e futuro.” A defining feature of these long-term 
chair projects is that “each does their part”: the professor teaches, the assistants assist, the doctoral 
candidates research, the student-architects — who are the true combatants and main protagonists — 
design, and the graduating students focus on complex and articulated thesis projects that, in each iteration, 
deepen and in a certain sense redefine the very nature of the collective project. We make only marginal use 
of public funds, and publications are on demand. But because each person does what they are called to do 
in their respective role, they do so with passion, “converging” on a theme, on philosophies, principles, and 
methods. And it is this methodological aspect that we now discuss. 

TThhee  MMeetthhoodd::  IInnssiiddee  MMeettrrooppoolliizz  

How did we proceed? First, we mapped Metropoliz — or rather, its internal and external areas 
susceptible to new ideas and actions. This map, created in consultation with Giorgio and Michela and 
through the painstaking pioneering work of the two graduating students Michele Spano and Manuela Seu, 
involving repeated visits and photographic surveys, identified 22 “red” spots inside Metropoliz. What are 
these spots for? They indicate areas for possible interventions, in a sense comparable to tree.it: places 
where architecture can intervene through micro spatial actions that “transform crisis into value,” as Bruno 
Zevi would say. The context in which these actions are conceived and developed is primarily the ITCaad 
course in the fifth year, and in July 2016 we publicly presented some outcomes to Giorgio De Finis, the 
anthropologist who directed the MAAM, and to other experts. In this context we cannot delve too deeply into 
this sector, but we are convinced that an intelligent use of new means and digital technologies can be 
fundamental, especially in addressing difficult and crisis situations. In this spirit, for example, we can imagine 
that eventually we will have the capacity to realize with the nITro group “Reciprocal 3.0.” This is a lightweight 
parametric structure built from several hundred one-meter PVC rods. The result is an organically shaped 
pavilion that is grafted into different locations, accentuating certain underexploited characteristics of each. 
Valerio Perna was instrumental in this project. 
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Figure 3: The Inside Metropoliz map 
 

Digital technology intervenes not only by making the structure “site-specific” through a different 
design each time, guiding the construction process with precise mapping of individual rods, and statically 
optimizing the specific forces between rods, but also by layering other simple interactive systems that allow 
transformation of the entire environment into a large musical and performative instrument (in addition to 
naturally implementing some targeted interactive input-output elements using now economical and 
widespread technologies). It is also very cost-effective in terms of materials, though careful assembly is 
required. We have already realized it twice with fine results: in 2016 in Gioiosa Marea, Sicily, and at the 
Cubo Festival in Ronciglione, Lazio. 
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Figure 4: Reciprocal 3.0. Image: Valerio Perna 

TThhee  MMeetthhoodd::  OOuuttssiiddee  MMeettrrooppoolliizz  

The second step was to extend the mapping process outside Metropoliz. Thanks to the meticulous 
work coordinated by graduating student Silvia Primavera and other graduating students, we began by 
mapping 44 areas located within an irregular ring approximately four kilometers in diameter, covering 
roughly 400 hectares. Metropoliz is obviously within this ring, toward the eastern boundary, not far from the 
ring road. This mapping work is not carried out solely by identifying 44 abandoned, underused, and derelict 
areas belonging to the broad categories of relics or urban voids; it also entails an initial photographic survey. 
The fundamental methodological aspect is that the Google map (accessible at goo.gl/znt2L6) is linked to a 
blog (unlostterritories.blogspot.it) whose individual posts, in addition to containing a small photographic and 
planimetric selection, will contain the projects that over the years will converge on that particular area. 

Finally, those who wish to look at the map will notice an infrastructural ring formed by a series of 
segments constituting the outer perimeter and other segments running along the diameter of the ring — 
roughly a figure-eight configuration. The ring, whose realization is planned in two phases (first the northern 
section, then the southern), is designed to host a multitasking infrastructure (tram, ecological canal, cycling 
and pedestrian path), much as we did in Urban Green Line. The ring intersects existing stations and nodes, 
creates a couple of new ones, and will serve as the great infrastructural flywheel to concretely motivate 
(socially and economically) projects in the individual areas and revitalize UnLost Territories. Let it be clear: 
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we are not joking, we are not utopian, we are not “without a place” — this project is for this sector, for this 
city, for this time: it is here that it must be realized, as many other cities around the world have done (see 
examples in the books cited above). 

Within these maps, the student-architects operate: for each area they define a distinct program, 
directly manage a specific negotiation with a client identified within the community, and develop a project 
that is as credible and realistic as it is innovative. Forty-four areas, 44 projects, 44 programs, each different 
— but how? By following general principles: we have finally arrived at them, and we lay them out below. 
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Figure 5: Outside Metropoliz map. 
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TTHHEE  PPRRIINNCCIIPPLLEESS  OOFF  UUNNLLOOSSTT  TTEERRRRIITTOORRIIEESS  

Over the years we have developed ten principles that guide all our projects. Five apply at the scale 
of the architectural project (mixité, driving force, rebuilding nature, infrastructuring, magic crisis), and five 
at the scale of infrastructural systems (multitasking, green systems, information technology foam, 
slowscape, and galvanizing). I trust you will appreciate that I shall not illustrate them again here: I refer to 
the most recent book among those cited — “Tevere cavo” — where they are analyzed in detail and put into 
action across all projects. 

But now let us return to the MAAM and Metropoliz and some characteristics of this experience from 
our perspective. The core idea of UnLost Territories is that we will “not” concentrate on Metropoliz itself, 
aside from the small operations described, but rather that we want to “Learn from Metropoliz.” The idea is 
to apply the ten principles outlined above to the specific conditions of this sector, illuminating them with 
what Metropoliz has already achieved. This means attributing to Metropoliz a propagating and propulsive 
effect for the revitalization of the surrounding urban territory. 

What are these propulsive factors of Metropoliz? Naturally, all readers of this book know the story 
and there is no need to retrace it here, but these are the points we focus on, which seem to us the key 
aspects: 

•  The reuse of an abandoned structure and, progressively, of its external areas. 
•  The occupation by residents from diverse ethnic backgrounds and various situations of 

marginality. 
•  A situation of social equilibrium, dynamic and self-regulating. 
•  The presence of art as a great “defender” of the occupation. 
•  The presence of art as a “re-centralization” of the periphery. 
•  The presence of the artistic gaze on phenomena of marginalization that reopens to a new aesthetic 

that is also new substance. 
Each of these points deserves a lengthy analysis, but our idea is to make the Metropoliz case function 

as if the designers had a kind of mirror neuron in action. It is a matter of deeply analyzing in order to both 
emulate and personalize simultaneously — using the behaviors currently in place, “modifying and adapting” 
them to the other identified areas while naturally contributing much of our own. 

For example, we have always worked with the concept of Mixité. In the case of Metropoliz, this 
concept is expressed in a particular way, because it is certainly a museum (with a quite distinctive philosophy 
and content) but it is also a social support center, an open laboratory, small educational units, many 
dwellings — and all of this is catalyzed around art. Perhaps other projects in the UnLost Territories area can 
propose different mixtures of these uses, or can focus on particular aspects of certain ethnic communities 
(in the culinary field, craftsmanship, music, language, literature, art itself). Or perhaps the social or 
educational component becomes prevalent, or that of temporary accommodation, or one might work on the 
theme of economic sustainability by developing aspects of agricultural self-production. The first thesis 
project is called “Cerismit: Centro di Ricerca e Sperimentazione ‘Michele Testa’ per BIA (Building Integrated 
Agriculture)” by Jiul Kim. Why does the project take the name of Michele Testa? It is precisely the historical 
story connected to the great former anti-fascist railway worker who founded the agricultural district of Tor 
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Sapienza that led to the decision to design an agricultural research center: the project is sited in an 
underused area facing Metropoliz on the other side of Via Prenestina. The new project offers housing, 
gardens, and work to several family groups from Metropoliz. Three functions characterize the project: a 
weekly farmers’ market for the sale of vegetables produced within the center and in neighboring areas; a 
research center for agriculture characterized by the possibility of practicing organic farming; and houses 
and gardens to enable social integration and an active connection with Metropoliz. It seems to us that the 
original agricultural vocation envisioned by Testa is thus relaunched within the current situation. That the 
project was realized by an Asian student strikes me as wonderful. “It took a comrade from North Korea to 
make us discover Michele Testa!” I once said to the students, half-jokingly, I must admit. 

UnLost 2030: A Journey Through a Transformed City 
But let us proceed in order. We begin by visiting UnLost Territories from its symbolic center of 

emanation: the MAAM. Here we find the installations Tree.It and Reciprocal 3.0, both works that seek to 
draw on the great artistic experience of the MAAM to also work with genuine architectural spatiality. These 
structures are built and come alive through a collective process with residents. Among the various 
installations for the MAAM is Babel Tower — a tower, also self-built, that creates customizable spaces on 
its various levels. 

Leaving the MAAM, one immediately encounters on the eastern side the large Cerimant Military 
Block Redevelopment project, transforming it into an arts center. The urban perimeter, once closed and 
forbidding, becomes a permeable landscape with a system of flows connecting the city to the interior, 
through routes dedicated to natural environments, sport, health, education, and art. This project makes 
partial use of the existing rail tracks within the military structure for the creation of the UnLost Line — the 
infrastructure marking a double loop through the neighborhood and connecting the various metro stops and 
the Rome–Tivoli rail line, completely transforming this urban sector. 

Near the former Cerimant stands Tecnopolo Phoenix: a technology park for the rebirth of the medical 
hub on Via Emilio Longoni. A series of urban voids and abandoned healthcare structures are brought into a 
system with a technology park, composed of equipped public green space and new buildings for medical 
research. 

Moving further along, several projects illustrate how the UnLost Line functions as a truly new-
generation infrastructure: 

Smart Education: an adaptive and permeable infrastructure for interactive learning and education; a 
system of communal spaces that serves as pathway, park, canopy, and play area. 

Ping Pollution Tree: creates monitoring points that capture environmental data and information and, 
like the trees whose form they evoke, absorb fine particulate matter. The new artificial trees offer Wi-Fi 
services and USB electric charging; they produce energy and provide a sharing service for Segways or 
scooters, highly useful given the proximity of the technology park. 

Spread The Wave: creates pedestrian crossings of the Line that become elements of information 
and communication, while simultaneously assisting people with disabilities and the elderly. 

Sport Tech: a research center for technologies applied to sport, identifying innovation as a viable 
programmatic proposition in a neighborhood with a previous industrial vocation. 

Moving into the northern section of the Line, projects emerge that address various social issues: 



27 
 

 

LESSbarre: a low-security prison facility for mothers with minor children — a bar-free, dynamic, 
and inclusive structure. 

Needles: social housing for single mothers, in which an urban void is transformed into a refuge with 
a permeable public space, housing, and a training center. 
 

 

Figure 6: Sport Tech: Research center for technologies applied to sport. Project: Savina Leggieri 
 

CAM – Complesso Artisti Metropolitani (Metropolitan Artists Complex): a museum, laboratory, and 
residency articulated in a series of excavations to accommodate existing trees and offer workspaces and 
exhibition areas on the lower floors, and studio-apartments on the upper floors. 

In the northern part of the Line, close to the Aniene river, Save IT – Print IT: Reduce, Reuse, Recycle 
— a project helping the Colli Aniene population cope with issues related to the Eastern Rome water 
treatment plant. Moving southward, a new entrance to the large Morandi public housing complex is created 
through the Odin Teatret: a multipurpose center for theatrical arts research featuring a walkable roof (which 
serves as a ramp to overcome the difference in levels) and a hypogeal condition for the theatrical spaces. 

Approaching the major axis of Via Prenestina, one encounters Nodeon: a bridge reconnecting the 
northern and southern parts of the neighborhood through a circular cycle-pedestrian loop suspended on 
cables. Just beyond stands Sinapsi: interactivity and open source, which generates a slow exchange through 
triangular sub-units associated with green spaces; and Pixel Multitasking, an organic multifunctional 
structure at Prenestino-Centocelle suitable for multiple purposes, such as housing books or facilitating 
solidarity exchanges among citizens. 

Further south, on Viale Primavera, stands Electro Colour Gram: eight stations for multicultural 
integration that make the sounds of the city visible through color and develop social connections between 
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eight digitally interconnected Line stations. Still further south is Flowing Lines, which integrates water and 
smart applications to counter urban flooding, and Joining Patches, an experiment in collaborative design 
that lifts the Line and frees ground-level space for structures autonomously managed by the community. 

Deeper into the neighborhood one finds Meltings Pot: a protection and reception system for asylum 
seekers (SPRAR building) in a previously degraded area. Along Via Prenestina Bis, the most important station 
of the Line is created: Art/Station, a station integrated with art and a center for artistic teaching and 
production. 

 

Figure 7: Meltin.g Pot - System for the protection, reception, and socio-cultural integration of asylum 
seekers. Project: Manuela Seu  

Finally, connected to the station, two further projects emerge: 
Lighthouse: an experimental center for the autonomy of the visually impaired — an inclusive park 

accessible through visual, auditory, and tactile sensory channels. 
Hostel COM: temporary and permanent residences, a time bank, a cultural center, and co-working 

space — creating an organic complex of forms and functions in a neighborhood that has now become a 
vital hub of the entire city. 
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Figure 8: Hostel COM: temporary and permanent residences, time bank, cultural center and co-working 
space, access to the Mistica Park. Project: Tiziano Tamburri 

Throughout the projects, the relationship with art and the works of the MAAM has always been a 
strong source of reflection. Our projects have worked with the residual, with the presence of aesthetic force 
that also arises from low, unfinished, partially assembled situations, from the long tradition of Arte Povera 
of Rotella and Burri, from the expressionist wing of Pop Art of Rauschenberg that naturally flows into the 
early cheapscape of Gehry and propagates through to Samuel Mockbee and the Rural Studio. These 
principles have allowed us to look with new eyes at the extreme periphery of Rome, already present in 
dozens of MAAM works. The projects in some cases also follow principles of self-construction, growth, 
phased building, and the generation of spatial and planimetric configurations, naturally opening onto the 
great theme of self-sufficiency. Hundertwasser — so little understood, even censored, by architects — 
helped us in certain cases. 

This, in summary, is how Metropoliz could propagate its effects across the surrounding territory — 
a territory that will indeed become “UnLost”: no longer lost and dispersed from life, culture, and the city, but 
reactivated with the same enzymes that already gave life to the MAAM. “Learning from Metropoliz” is a 
formula easy to understand, even if it stands in direct opposition to the easy capitalist hedonism of Las 
Vegas, but the denser thought is: “the center is where the action is.” The beating heart of Rome now lies at 
the extreme periphery; it is here, at Metropoliz, that the center of a new city action is to be found. We trust 
that through the account of this urban project, the theme of the UnEqual Spaces conference has been 
enriched with an experience of common interest. The data and projects cited are accessible in the book 



30 
 

 

(also available on Kindle): UnLost Territories: Reconstructing the Periphery in Rome — Architecture and 
Society in Abandoned Territories, edited by Antonino Saggio and Gaetano De Francesco, which also contains 
the essay by Valerio Perna — to whom I owe this invitation — and who contributed to the editing of this 
essay. 
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AABBSSTTRRAACCTT  

Public spaces are vital to urban life and are deeply rooted in the human scale. Their relevance has 
grown over time, highlighting how crucial it is to ensure inclusion and ease of use. Social dynamics strongly 
depend on the way people interact with their surroundings. Understanding how people see and use public 
places is critical to creating inclusive and dynamic communities as urban environments change. 

This study explores the complex interaction between people who use public places with a specific 
focus on the “Liria” Square, in Durrës, Albania. The square has undergone several changes over time, 
reflecting the social and cultural dynamics and the need for equal spaces.  

With the aim to analyze its usage and the perception of citizens, the research uses both qualitative 
and quantitative methods such as observational studies, spatial mapping tools, satellite imagery and user 
surveys to better understand citizen’s perception. We also used GIS kernel density tool to analyse user 
concentration. In this way, through the analysis of elements such as social interactions, the physical 
structure and cultural importance, the study aims to identify the fundamental aspects that influence user 
involvement with “Liria” Square.  

The results highlighted obvious problems related to the absence of cycle paths, the limited availability 
of parking, the lack of greenery and activities that could attract the presence of more people. The well-
defined, spacious geometry and perceived safety were key strengths. 

This research contributes a human-scale framework for evaluating public spaces, derived from 
lessons learned in a specific context. 

 

KKEEYYWWOORRDDSS::  Open public spaces, user perception, human scale, social interaction, wellbeing. 
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11..  IINNTTRROODDUUCCTTIIOONN    

 
The increasing urbanization and the evolution of cities require particular attention to public spaces, 

which are essential for social cohesion and the quality of urban life. City centers are among the most 
transformable public spaces that are always in a changing mode. Political, economical, social and cultural 
changes of a city are directly influencing the city centers. It is the citizens who are directly affected, yet 
despite the continuous changes, there remains a lack of comprehensive understanding of how specific 
spatial and cultural elements influence user engagement.  

Public spaces have a function in planning and architecture acting as the stage for community life. 
They are planned spaces within the built environment that promote inclusivity, accessibility and social 
interaction. The idea of space has far reached effects on social networks, cultural identity and general 
community welfare. To reveal the true meaning of public space we should analyze its dimensions that 
together define the landscape. In essence, public space reflects values of inclusiveness and accessibility 
through the creation of a common environment for people from backgrounds or socioeconomic strata. These 
areas act as equalizers, where every individual has the right to participate and enjoy and should be available 
to everyone without social discrimination and limitation (Goltsman et al., 1993). Primarily public spaces are 
those that do not have a defined or established norm (Churchman,2014).  

In addition to their design, the public space extends beyod and become spaces with dynamic 
character because they act as platforms for social gatherings and cultural activities. These areas are not 
static, rather they transform according to the evolving demands and tastes of their targeted community 
(Bigdeli et al., 2013). For instance, a city square could be used as a reading spot during the day and change 
into an evening market or cultural event venue. This flexibility demonstrates the dynamic nature of spaces. 
These places are not just environments but stages that develop, change and thrive as human beings interact 
with their social groups through the process of cultural practices (Turley, 2015). This perspective highlights 
the impact that public spaces can have on liveliness, identity and overall well-being of its users. 

"Liria" Square in Durrës represents an emblematic case study for understanding the interaction 
between people and urban space. This square, historically and culturally, serves as a manifestation of social 
dynamics and urban changes, so it shapes the daily lives and well-being of the urban residents. However, 
with the rapid urbanisation Durres city is going through, the human dimension, how people actually 
experience and interact with this square is missing. To create more livable and vibrant urban environments, 
it is of primary importance to understand how city centres foster community engagement and social 
connections. This research addresses this gap by investigating the key factors of effective square utilization 
directly from the user's perspective. 

Thus, by focusing on “Liria” square this research provides practical ideas for future urban planning 
interventions that are based on a human scale and to understand how to transform a square into a vibrant 
city center.  

It will answer the following two research questions:  
1. What are the key factors that contribute to the effective utilization of a public square from the 

user's perspective? 
2. What measures can be taken to transform the city centre into a vibrant square? 
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22..  SSCCIIEENNTTIIFFIICC  BBAACCKKGGRROOUUNNDD  AANNDD  RREESSEEAARRCCHH  PPRROOBBLLEEMM  

 
Spaces are not only physical entities, humans perceive them and see them as part of a larger 

concept called the public sphere (Madanipour, 2003). This concept of public spaces encompasses the 
interplay between people, places and activities that collectively shape interactions within a community. By 
adopting this perspective architects are challenged to consider not the physical attributes but also the 
societal and cultural implications of their designs. This expanded viewpoint highlights how design choices 
are interconnected with people's lived experiences and their sense of identity when engaging with these 
spaces.  

The contemporary architectural discourse on public open space underscores its pivotal role in the 
social and economic life of communities (Bigdeli et al., 2013). The focus is on creating spaces and gathering 
spots that serve as valuable social resources, for fostering social interaction, cultural expression and 
community well-being. This viewpoint is in line with the perspective of Zamanifard, Alizadeh and Bosman 
(2018) who advocate for an understanding of spaces that considers factors such as their quality, 
accessibility to the public and the diverse interests of different stakeholders during the architectural design 
phase. City centers in the public realm act as the cultural and social hub of an area. This area of the city 
contains a cluster of government and cultural establishments which make it an energetic center for business, 
administration and amusement (Ryberg Webster & Kinahan, 2013). The city center has a role to play in the 
sense of representing an area, with its skyline, architecture and cultural sites serving to define its character 
and identity. The vibrancy and maintenance of this place also significantly promote the sense of pride to be 
developed as well as perception that is related with the city (Gehl, J., 2010). 

In a historical city center, the architecture and structural landscape is an actual living witness to the 
evolution of their community. The conservation of such buildings and landmarks not only preserves their 
historical importance but also contributes to the ambience that is associated with the urban setting (Hmood, 
2022). The intentional provision of such spaces in the city centers encourages both local residents and 
visitors to interact with cultural history that are deeply rooted from these locations, promoting a sense of 
common heritage and community identity (Ryberg-Webster & Kinahan, 2013). Furthermore, historical city 
centers are viewed as guardians of a community’s memory and cultural heritage. Such areas usually include 
landmarks, monuments and buildings that have historical significance. They further contribute to the 
storyline of the city (Turley, 2015).  

The location of a public space is pivotal considerations in urban planning, ensuring that these spaces 
are inclusive, well-utilized, and integrated seamlessly into the fabric of a city (Quigley, 1998). As stated by 
PPS (Project for Public Spaces) and Tibbalds (1992) it is crucial to place spaces in such a way that they are 
easily accessible visible from a far and open to all. This method seeks to develop spaces that are attractive 
and welcoming so as to make people form groups upon which they can use them. Gehl (2010) highlights 
the importance of locating spaces to places where crowds are held for it creates a vibrant urban setting in 
which people can move easily between different space or activities. Similarly, having public space located 
in the centers that are well connected to public transport makes them more accessible for many people, 
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which further promotes social inclusiveness and equal participation. Such spaces contribute to the vibrancy 
and liveliness of urban environments, fostering the sense of belonging in terms of identity. On the other 
hand, if these spaces are located in remote areas, then some segments of the population will be left out 
and as a result social discrepancies would arise with minimal community participation (Carmona et al., 
2010). 

 

22..11..  EEVVAALLUUAATTIIOONN  CCRRIITTEERRIIAA  FFOORR  SSUUCCCCEESSSSFFUULL  PPUUBBLLIICC  SSPPAACCEE  

 
To assess the effectiveness of public space design and determine if it meets user needs, architects 

and urban planners rely on specific values. Public spaces, which include streets, squares, and markets, vary 
in character based on their social context, making it essential to evaluate their role in urban life. Several 
authors have classified effective elements of public spaces in various ways, offering a spectrum of what 
constitutes a good, long-lasting public area for its users, while considering the current situation and unique 
characteristics of each city.  

Moving on, Christopher Alexander gives us a vocabulary for planning and creating in his book "A 
Pattern Language," in which he presents 253 patterns that address urban planning challenges, focusing on 
human elements and spatial connections. These patterns help analyze the design and functionality of public 
areas on both macro and micro scales. So, the network analysis helps in determining the relative importance 
of each pattern and statistically analyzing the links between the patterns.  

According to Gehl (2011), the main features for evaluating public spaces are human scale, comfort, 
and social interaction. These principles highlight the necessity of arranging spaces that are open, 
comfortable and stimulate social interaction. His extensive research over six decades culminates in Twelve 
Quality Standards divided into protection, comfort, and delight, as detailed in “New City Life”.  

Moreover, the nonprofit organization Project for Public Spaces offers a methodology for assessing 
public spaces using "The Place Diagram," by analyzing hundreds of public areas and discovering that 
successful venues typically have four things in common: activities, comfort, sociability, and accessibility. 
This diagram helps measure both tangible features and abstract qualities like community involvement.  

While traditional criteria are widely accepted for evaluating public spaces, it's essential to consider 
the unique social, cultural, and environmental context of each city. Relying solely on traditional principles 
without adapting them to the local context may not yield optimal results. For example, a study by Kengyel 
(2016) involving urban planning students highlighted the importance of balancing functionality with 
community enjoyment, suggesting improvements to existing design criteria by incorporating accessibility. 
So, it’s important to consider specific factors that contribute to successful community engagement in public 
space. Understanding the barriers and facilitators of community involvement can inform strategies to 
enhance the social impact in the creation and improvement of such spaces. 
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33..  MMEETTHHOODDOOLLOOGGYY  

33..11..  TTHHEE  RREESSEEAARRCCHH  AARREEAA  

 
The center square known as "Liria" is one of Durrës' most distinctive urban characteristics. It marks 

the intersection of two major roads: “Aleksander Goga” Street in the West and “Grigor Durrsaku” Street in 
the East. These roads connect to Porto Romano in the northwest, the outside bazaar in the north, and the 
hills of Arapaj in the east. Representing the city's heart, “Liria” Square is one of the most significant areas. 
The positioning of the most significant contemporary, modern, and ancient buildings is also a contributing 
factor. Explicitly, the Mosque (erected in 1931 and rebuilt in 1993), the Municipality, the Palace of Culture, 
and the Prefecture (erected following the fall of the communist dictatorship) combine to form the large space 
that is known as the square (Rovigatti et al, 2010). The plaza continues with the Amphitheatre, which is 
accessible from the southwest via broad steps that up to the hill; the Clock Tower, which was constructed 
in 1929, is still next to the Municipality; and the Byzantine Forum, which dates back to the sixth century is 
located behind the Palace of Culture, which was constructed in 1963. Commercial Street continues on the 
opposite side of the square and terminates with the Old Hamam, Venetian Tower, and the ancient city walls 
(figure1). 
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Figure 1: Durres city center with the functions of the buildings, streets and the greenery 

The mentioned objects carry distinct historical, architectural, and social significance, coexisting in 
the same vicinity over time. They assert their individual identities while collectively contributing to shaping 
"the spirit of the site". So, the square serves as both a functional and symbolic representation of a 
multicultural and multi-religious society, embodying traces of a rich and intricate past and present. This 
reflects a diverse and well-organized community, evident in lifestyle choices and individual as well as 
collective behaviors (Rovigatti, P., 2010). All these elements that are present in the area and surrounding 
make “Liria” Square a city center whit an historical character, that could be preserved and integrate with 
the context. 

The analysis focuses on evaluating various physical aspects of the area, which collectively influence 
how users perceive the space. Key factors include accessibility, which looks at how easily people can reach 
and navigate the area; scale and proportion, which consider the dimensions and spatial relationships within 
the area; and the surrounding environment, which examines how the area interacts with its context and 
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neighboring spaces. Additionally, the landscape, including natural elements and greenery, and urban 
furniture, such as benches, lighting, and other amenities, are also scrutinized. This comprehensive 
examination not only highlights the physical qualities of the area but also sheds light on the external 
influences that shape users' overall experience and perception of the studied square. 

33..22..  TTOOOOLLSS  AANNDD  MMEETTHHOODDSS    

To achieve the goals of this study, a mixed-methods approach was employed, utilizing both 
qualitative and quantitative methods.  

Firstly, starting to conduct research about the concept of public spaces, definition of a city centre 
and the historical context of the area selected. “Liria” Square is one of the most exemplary urban features 
of Durrës city and it has been proposed as a case study for this research. Therefore, it is important to 
understand the relationship between the old and the new. So, the selection criteria were because it is the 
heart of the city but also for its historical nature.  

Secondly, through desk research an extensive literature review was conducted to understand 
existing frameworks, theories, and key indicators for understanding and evaluating public open spaces. 
Additionally, the research analysis the physical and the non-physical factors of the public open space. This 
includes assessing the accessibility, scale, surrounding, landscaping, safety, sense of community, social 
interaction, amenities and overall design.  

During all the process, documenting the existing conditions provides a baseline for a final evaluation. 
Moreover, on-site observations were undertaken to understand user behavior within the public space. We 
documented patterns of movement, social interactions, and the utilization of various amenities. This 
qualitative data complemented survey responses and provided insights into actual usage patterns. During 
the days of observation, videos were also recorded on the four corners of the square, for greater help in 
identifying more accurately their gender, age and the number of people entering in the square and into 
service buildings.  

To understand better the flux of the people, the usage of GIS Software was helpful to organize and 
to visualize this type of analysis. So, the data collected from these observations were used as part of overlay 
and data analyses in ArcMap functions through the specific tools. The analysis was conducted in three 
different scenarios (non-holiday days, holiday days and after the holiday days). The data were collected at 
two different times within the same day in two-time intervals (Morning- 11:00 am- 11:10 am) (Afternoon 
16:00 pm- 16:10 pm) and the observation and videos lasted 10 min each time.  

Indeed, for the user centred aspect, surveys were used to understand how public spaces affect 
people both physically and psychologically. The main focus was on the unique features of “Liria” Square 
and how users perceived these characteristics. The questionnaire was done anonymously both online and 
on-site and involved a total of 200 participants. The survey is composed of duration of stay, gender and 
age, preferred paths and activities, with a focus on the physical movement. It included questions about 
spatial layout, safety, relaxation, aesthetics, recreational opportunities and overall satisfaction. 
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44..  RREESSUULLTTSS 

 
The beginning of the analyses were on-site observations. Initially, using a checklist and map, all 

elements in the square were documented, revealing limited seating, trees, and no greenery. Verification was 
done through an aerial view to ensure the accuracy of the recorded elements.  

So, the observations of people entering "Liria" Square during different days of the Christmas period 
revealed variations in foot movement across four key entry points. Across all three days, Point C consistently 
attracted the most people, while Points A and D fluctuated in terms of activity. Point B, associated with 
service buildings like the EGT Tower and Sema Restaurant, saw moderate attendance but experienced 
declines in the afternoons. Overall, more women than men frequented the square, except for Point C, where 
more men entered. Weather conditions and the timing of observations influenced the flow of people, with 
total daily entries ranging from around 424 to 553. Despite these variations, the study highlighted that 
certain corners, particularly Point C, remained consistently busy, while others showed less engagement, 
reflecting the impact of the square's layout and surrounding activities on pedestrian movement. 

 

Figure 2: Access points and our position when we counted the number of citizens that use the 
square 

Concerning spatial layout, the users were asked to evaluate the key elements of public spaces to 
understand how their perception were regarding this features in the case of “Liria” Square. The element 
considered during the survey were based on theoretical background and were used a five-grade grading 
system for the evaluation. Respondents were asked about if this public square is geometrically well-defined, 
an average of 83% state that it seem them good with a negative response of 17%, while 80% result that 
there the space is eough good with a 20% that the situation is negative, after that 70% declare that the 
accessibility is somewhat good for everyone, but 30% state the countrary.  

Moreover, the area is 69% somewhat good walkable with a 31% of negative response, meanwhile 
48% of the respondents think that pedestrian can easily orient around the square with a little majority of 
52% that state is difficult to orient in the area. About 67% of people say that the situation regarding the 
presence of bike lanes is very bad because they are not available in all public space, only 33% state that 
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there isn’t an issue for them. The same situation is for parking, in fact around 78% declare that there is not 
enough availability with only one private car park, in fact 22% of people that rate it as good and because 
they are workers in the area and have reserved parking. There were also many complaints about nearby 
public transportation, around 72% state that the situation is bad and the area needs to be better connected 
to the city. 

 

Figure 3: Evaluation of users for physical aspects. 

Users were surveyed to see if the public space fosters social interaction, with 66.5% reporting no 
interactions that day and 33.5% saying they did. The main reasons for interaction included participating in 
activities (21.6%), sitting nearby others (20.5%), work (20.5%), children (17%), and voluntary work (2.3%). 
When asked what would encourage them to spend more time at the square, 87% wanted more greenery, 
76% preferred more spaces for children, 74% sought additional activities or events, 72% desired shaded 
areas, 63% wanted more seating, 52% suggested heated spots for winter, and only 10% felt more lighting 
was necessary. Overall, greenery and activities were seen as key to making the space more appealing. 
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Figure 4: Chart showing what would make people spend more time at the area 

Understanding users' activity preferences and whether more variety is needed is crucial for boosting 
interaction, extending time spent in the area, and attracting more visitors. A significant majority (90.5%) 
expressed a desire for additional activities, while only a small portion (1%) felt current offerings were 
adequate. The primary factors influencing participation include the variety of activities (30.5%), timing 
(22%), and accessibility (22%), with the quality of amenities also being important (18%). Promotion and 
advertising were less influential (6%). 

Users showed a preference for children's play areas (32%), outdoor concerts or performances 
(25%), and cultural exhibitions (18%), while others favored food festivals (14%) and fitness or yoga sessions 
(8%). This highlights the need for diverse, family-friendly, and cultural activities. 
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Figure 5: Chart showing what types of activities do users most enjoy participating 

Users were also asked to evaluate factors that contribute to the vitality of the square, using a five-
point scale ranging from "not important" to "very important." The presence of people engaging in activities 
was considered important by 63% of respondents. The factors rated as very important were the diversity of 
programming and the square’s aesthetics (69%), accessibility (66%), the presence of greenery (69%), and 
a vibrant atmosphere (70%). These elements are seen as essential for enhancing the vitality of the area. 

 

Figure 6: Evaluation of users for the vitality of the area. 

Relaxation is a key feature for any public space, and areas that allow users to spend time in peace 
should be prioritized. When asked about their satisfaction with tranquility in the square, 50% of respondents 
were neutral, 30.5% were somewhat satisfied, and only 17% were very satisfied. A small percentage (5.5%) 
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expressed dissatisfaction. The main reason people chose the square as a place to relax was its proximity to 
home or work (41%).  

When asked about factors influencing their choice of the square for relaxation, 44.7% cited proximity 
to home or work, and 24.8% mentioned its peaceful atmosphere. Fewer people chose the square for seating 
availability (11.2%) or its aesthetic appeal (9.3%).  

Key relaxation elements were evaluated: seating areas were important for 75%, while shaded areas 
or trees were important for 77%. Water features were important for 56% of users. The presence of greenery 
was valued by 76%, and 83% considered quiet zones or designated relaxation areas as essential. These 
results indicate a need for more greenery and urban furniture to improve user satisfaction. 

 

Figure 7: Evaluation of users regarding the relaxation elements of the area 

When asked about their sense of safety in the square, 57.5% of respondents felt mostly safe, while 
20% were neutral. Only 14.5% felt very safe, with a small portion feeling somewhat unsafe (6%) or very 
unsafe (2%). Most respondents (86.5%) never avoided the area due to safety concerns, though 8.5% had 
occasionally avoided it, and 5% felt unsafe.  

Key safety factors for users include the visible presence of security personnel, which 69% rated as 
important, while 75% emphasized the importance of adequate lighting. Greenery was considered important 
by 51%, and the maintenance and cleanliness of the surroundings were valued by 70%. The availability of 
emergency assistance was important to only 39% of users, while clear visibility and sightlines across the 
square were considered important by 64%. These insights highlight the need for visible security measures, 
good lighting, and well-maintained surroundings to enhance the feeling of safety. 
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Figure 8: Evaluation of the factors that the users consider important to make themself feel safety. 

As regards the last question, on the elements the citizens would like to change from the square, 
48.5% of the responses were that they wanted to see more greenery in the area, while 35.5% stated the 
lack of activities for children and therefore suggested a better organization to be able to involve all age 
groups. In fact, one of the users expressed his opinion as follows: “There should be more greenery and 
more activities.” The remaining part would like to see dedicated lanes for bicycles and have more 
possibilities to park their cars to improve circulation and reach more people. Indeed, another user says: 
“There should be more public parking and bicycle lanes”. The shortcomings regard particularly greenery, 
activities and parking spots with the presence of bicycle lanes. 

55..  DDIISSCCUUSSSSIIOONN  

The design of public spaces is crucial for urban society, as it impacts various aspects of urban life, 
including the area's image, economic vitality, mobility, and users' well-being. The study of “Liria” Square 
incorporates multiple data sources, including literature reviews, user questionnaires, and both online and 
physical surveys. By employing a mixed-methods approach that combines qualitative and quantitative 
research, the study provides a comprehensive evaluation of the square's physical characteristics, user 
perceptions, and overall quality. This integration of data and observations allows for an analysis of the current 
conditions and offers valuable insights for potential strategic interventions to enhance the quality and 
usability of public spaces, fostering vibrant and inclusive urban environments. The analysis of “Liria” Square 
treats both its physical characteristics, including spatial layout and architectural elements, as well as non-
physical aspects, such as psychological factors influencing user experience. This comprehensive evaluation 
reveals a dual nature: while the square boasts significant historical and architectural features such as the 
Mosque, Municipality, and Palace of Culture it also grapples with notable challenges related to accessibility, 
spatial organization, greenery, and available activities. User surveys were instrumental in gathering insights 
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from a diverse demographic, encompassing residents, workers, students, and visitors. While many 
respondents frequent the square daily, they voiced concerns about the lack of greenery, limited activities for 
children, and insufficient parking facilities. This feedback emphasizes the pressing need for a user-centered 
approach in urban planning and design, which could pave the way for targeted improvements in accessibility, 
community programming, and safety measures. By incorporating user preferences and needs into the 
design process, policymakers can work towards revitalizing “Liria” Square as a dynamic and engaging urban 
hub. 

The evaluation of the square's spatial layout reveals a generally positive reception, yet users identify 
specific issues that impede functionality, particularly regarding public transportation and parking. Despite 
having adequate space, users express that accessibility could be significantly improved. The presence of 
physical barriers, such as stairs in the eastern part of the square and uneven terrain, poses challenges for 
individuals with mobility limitations (Carmona et al., 2010). Consequently, users advocate for infrastructure 
enhancements, including the addition of ramps and improved pathways that facilitate mobility for all 
individuals. 

Moreover, the absence of dedicated bike lanes and sufficient parking facilities further complicates 
accessibility, indicating a crucial need for infrastructure improvements that accommodate various modes of 
transportation. Enhancing connectivity through better public transport options is essential for integrating 
surrounding areas into the daily routines of users (Wang et al., 2019). Additionally, users have expressed a 
strong desire for increased greenery and landscaping within the square, which are vital for enhancing the 
overall ambiance, usability, and aesthetic appeal. Francis et al. (2012) highlight the significant role of 
landscaping in improving residents' and visitors' experiences, but currently, the square offers limited 
greenery—primarily palm trees and small grass patches. 

Urban furniture also plays an essential role in defining the character and functionality of the square. 
Effective urban furniture design fosters social interaction and creates an inviting environment (Hourakhsh 
Ahmad Nia, 2021). However, the placement of seating areas appears random and lacks cohesion, leading 
to missed opportunities for community engagement. Additionally, the absence of shaded areas and 
adequate seating further detracts from the square's potential to serve as a welcoming space for relaxation 
and socialization.  

Open public spaces are fundamental in fostering social interaction and cultivating a sense of 
belonging within the community. The insights from the analysis indicate that “Liria” Square currently lacks 
essential elements that promote community interaction, resulting in limited engagement among users. Most 
interactions appear to occur for work-related reasons or when children gather, rather than fostering a vibrant 
community atmosphere. The decline in social interaction can be attributed to the lack of activities, 
recreational spaces, and green areas, which are essential for encouraging people to come together and 
engage with one another. One user poignantly stated, "I would like this public space to have more greenery 
and to organize more activities for all age groups," highlighting the community's desire for a more inclusive 
environment that caters to diverse interests. 

Activities within public spaces are crucial for enhancing both mental and physical health. Research 
indicates that recreational amenities, such as sports courts and playgrounds, promote physical activity 
among individuals of all ages, thereby encouraging healthier lifestyles and reducing the risk of chronic 
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illnesses (Veitch et al., 2017). The survey results clearly show a strong desire from users for a wider variety 
of activities within “Liria” Square. Users expressed interest in seeing cultural events and recreational 
activities that cater to all age groups, which could help enrich the square's vibrancy and appeal. Public 
spaces play a pivotal role in fostering a sense of community identity by celebrating local customs, arts, and 
heritage through cultural events (Cohen, 2010). The absence of such programming is a missed opportunity 
for the square to act as a focal point for residents and visitors alike, fostering community ties and a sense 
of belonging.  

Vitality in public spaces is characterized by their ability to attract a diverse range of users and 
accommodate various activities over time. The study highlights several factors that contribute significantly 
to this vitality, including atmosphere, diverse programming, aesthetic appeal, accessibility, and the presence 
of greenery (Jalaladdini & Oktay, 2012). Users consistently rated these elements highly, emphasizing their 
importance in enhancing the vitality of urban squares. However, many users reported that the current lack 
of activity and greenery diminishes the sense of vitality within “Liria” Square, making it less appealing as a 
community gathering spot. 

Public spaces should also offer opportunities for relaxation, serving as essential components of 
urban life. The square must provide tranquil environments, comfortable seating, and a calming atmosphere 
for users to unwind. Research links stress reduction and improved relaxation to access to green spaces and 
nature (Kuo et al., 2018). Although “Liria” Square features water sources and seating areas, users reported 
a neutral stance regarding its tranquility. Many indicated that they primarily choose this location for its 
proximity to home or work rather than its relaxing amenities. A lack of adequate greenery and urban furniture 
compromises the space's potential to foster a serene environment conducive to relaxation and socialization. 

Safety and security considerations are paramount for users when choosing to visit public spaces. 
Key factors identified by respondents include the visible presence of security personnel, adequate lighting, 
and well-maintained surroundings (Jalaladdini & Oktay, 2012). The analysis reveals that perceptions of 
safety significantly influence users' experiences within the square. Adequate lighting and clear sightlines 
enhance visibility, which is crucial in deterring criminal activity and creating a welcoming atmosphere 
(Carmona et al., 2010). “Liria” Square is generally well-lit, with a sufficient number of street lights present. 
Most users reported feeling safe and indicated that they rarely experience fear about visiting the square, 
highlighting the importance of these safety measures in fostering positive urban experiences. 

66..  CCOONNCCLLUUSSIIOONN  

It is already agreed that public spaces play a crucial role in urban environments, serving not only as 
physical locations but also as dynamic networks that cater to the diverse needs of users. They act as hubs 
for social interaction and contribute significantly to urban vitality. However, modern urban planning has often 
overlooked the human experience in favor of political and economic factors. A paradigm shift towards 
human-scale design is essential to ensure these spaces fulfill not only physical needs but also support 
psychological well-being. Understanding the relationship between users and their environment requires a 
multidisciplinary approach, combining environmental psychology with urban design principles.  

This research focuses on two primary factors influencing user experiences: physical and non-
physical aspects of public spaces. Using a model proposed by various authors such as Alexander et al. 



47 
 

 

(1977), Gehl (2010), and PPS (n.d.), the research evaluates how well users' needs and experiences are 
integrated into public open spaces in Albania, specifically examining “Liria” Square in Durrës.  

The study begins by exploring theoretical perspectives on public spaces to highlight the elements 
that shape user perception. It emphasizes the significance of accessibility and inclusivity, as outlined by the 
Project for Public Spaces and Tibbalds (1992). The historical context of “Liria” Square is also examined, 
underscoring the importance of urban centers in encouraging interaction with cultural history and promoting 
community identity (Ryberg-Webster & Kinahan, 2013).  

Research methodologies informed by various studies were utilized to assess public spaces 
effectively. Notable methodologies include:  

a) Pietrzyk (2020): Integrated direct and remote methods in small historic cities, combining local 
insights with broader spatial considerations.  

b) Cao & Tang (2022): GIS and remote sensing techniques for medium to large cities, providing a 
macro and micro perspective on public space renewal.  

c) Oktay (2012): Mixed-methods approach in small towns, capturing both qualitative and quantitative 
data on user activities and perceptions.  

  d) Rahman et al. (2020): Observation and mapping techniques in urban commercial streets, 
emphasizing the vitality of public spaces. 

The research highlights the evolution of urban centers and the importance of human-scale design 
in creating livable environments. The findings suggest that public spaces are vital for community 
engagement, heritage preservation, and enhancing residents' well-being. The study of “Liria” Square reveals 
significant transformations over the years, particularly between 1994 and 2018, with ongoing efforts to 
improve urban furniture and water features.  

Observations and user surveys reveal that while the square has sufficient space and accessibility, it 
lacks bike lanes and adequate parking, with users expressing a desire for a wider variety of activities to 
encourage social interaction. Furthermore, the presence of relaxation elements, such as greenery and 
seating, is insufficient, impacting user satisfaction regarding tranquility. Nevertheless, the square's safety is 
viewed positively, attributed to effective lighting.  

The research leads to several key conclusions:  
1. Public spaces must include ramps for accessibility.  
2. Proximity to public transportation and well-connected routes is essential.  
3. Adequate parking facilities are necessary.  
4. A variety of activities for all age groups can enhance user engagement.  
5. Increasing greenery and shaded areas is vital for relaxation.  
In summary, the study highlights significant challenges and opportunities for improvement in public 

spaces, particularly regarding accessibility, greenery, and activities. The insights gleaned from user 
feedback and empirical observations underscore the importance of adopting a user-centered approach in 
urban design. By prioritizing inclusivity, accessibility, and user satisfaction, urban planners and policymakers 
can create vibrant, sustainable, and socially cohesive environments that enhance the quality of life for all 
residents and visitors. 
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AABBSSTTRRAACCTT  

In the contemporary landscape of Higher Education (HE), the physical environment serves as a critical 
determinant of pedagogical efficacy and stakeholder Quality of Life (QoL). This research addresses the 
persistent phenomenon of "Unequal Spatial Design," where environments fail to provide equitable 
affordances for diverse users across the three pillars: Micro, Meso, and Macro spatial scales.  

To rectify this, the study proposes and validates a novel Multi-Scale User Experience (UX) Framework 
Model, which systematically integrates UX design principles across three distinct spatial scales: Micro 
(Interior Design), Meso (Architecture Design), and Macro (Urban Design). Utilizing a Human-Centric Design 
(HCD) approach, the framework is designed to optimize campus environments to enhance QoL. 

The methodology adopts a mixed-methods, multi-scalar approach to evaluate the Campus User 
Experience, structured to capture both subjective perceptions and objective spatial behaviors. This process 
included four phases: the Theoretical Phase, where an extensive literature review established the definitions 
of UX and HCD in the built environment, focusing on the convergence of digital UX and physical Experience; 
the Empirical Case Study, which utilized Heriot-Watt University in Dubai as the primary site of investigation; 
Spatial Heat Mapping, which involved using observational data to track occupancy density and social friction 
nodes and included a visualization of the student's chronological path from the Micro through the Meso to 
the Macro scale to pinpoint emotional peaks and valleys; and finally, Framework Synthesis, where data from 
the case study was synthesized into the Multi-Scale UX Framework Model to demonstrate how synchronized 
interventions can rectify spatial inequality.  

The findings demonstrate that a synchronized multi-scalar strategy effectively mitigates spatial 
inequality, fosters institutional belonging, and significantly improves the holistic educational experience, 
ultimately affirming that enhancing QoL in HE is inextricably linked to the provision of equitable affordances. 

 
KKEEYYWWOORRDDSS::  User Experience Design (UXD), Higher Education, Human-Centric Design, Multi-Scale 
Strategy, Spatial Equality Design, Unequal Spaces, Quality of Life. 
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11..  IINNTTRROODDUUCCTTIIOONN  

The global landscape of higher education is undergoing a fundamental transformation, shifting from 
teacher-centric models to learner-centric ecosystems (El Moussaoui & Krois, 2025). In this context, the 
campus is no longer viewed as mere background infrastructure but as a dynamic "learning landscape" (Ellis 
& Goodyear, 2023). User Experience (UX) design, which prioritizes the seamless interaction between users 
and systems (ElDamshiry et al., 2025a), offers a powerful lens through which to evaluate and optimize these 
physical environments across the Micro (Interior), Meso (Architecture), and Macro (Urban) scales. Despite 
the evolution of modern pedagogical theories, a significant gap persists between the architectural intent of 
campus buildings and the actual lived experience of their users (ElDamshiry & Moussa 2025b). This 
discrepancy results in "Unequal Spatial Design", a phenomenon characterized by an inconsistent distribution 
of spatial quality across three critical environmental scales (Soja, 2010): lack user-centric flexibility and 
tactile comfort 

PPiillllaarr  11:: Micro Scale (Interior Design): While substantial institutional investment is often directed 
toward high-visibility interior environments, such as "smart classrooms" or high-tech laboratories, these 
spaces often lack user-centric flexibility and tactile comfort, leading to localized "UX Debt" (Choi et al., 2020) 

PPiillllaarr  22:: Meso Scale (Architecture Design): The transitional architectural spaces, corridors, atriums, 
and entrances, are frequently neglected or poorly ventilated, creating "disrupted journeys" that increase 
cognitive load and social friction (Jamshidi et al., 2020; Devlin, 2014) 

PPiillllaarr  33:: Macro Scale (Urban Design): Many campuses suffer from isolated, un-walkable perimeters 
and a lack of biophilic urban integration. In education hubs like Dubai, the "outdoor-indoor" transition often 
fails to meet the basic thermal and navigational needs of the user (Suwanwamee et al., 2024; Chen et al., 
2024) 

 
The lack of "equitable affordances" spatial features that offer the same functional and emotional 

value to all users regardless of their location on campus leads to a sense of institutional exclusion (Kim & 
Yoon, 2023). Without a synchronized strategy bridging Interior, Architecture, and Urban design, the campus 
remains a collection of isolated high-performance nodes rather than a cohesive, high-quality learning 
ecosystem. Therefore, the primary aim is to develop a Multi-Scale UX Design strategy that optimizes Higher 
Education HE environments for improved Quality of Life. 

 
RROO  11:: To define the theoretical parameters of UX and HCD within the physical learning environment. 
RROO  22:: To identify the characteristics of "Unequal Spaces" and their impact on user wellbeing. 
RROO  33:: To establish a Multi-Scale UX Framework Model bridging Interior, Architecture, and Urban 

scales. 
RROO  44:: To validate the model through an empirical case study of Heriot-Watt University in Dubai 
The research hypothesizes as illustrated in figure 1, that the systematic integration of UX design 

principles across Micro, Meso, and Macro scales reduces spatial inequality and creates a more inclusive 
environment, thereby directly enhancing the Quality of Life and social engagement of university 
stakeholders. 
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Figure 1: Multi-scale Methodological Framework Hypothesis (authors, 2026) 

To focus the investigation into the multi-scalar nature of campus UX, this research seeks to answer 
the following four questions: 

 
RRQQ  11:: How can User Experience (UX) and Human-Centric Design (HCD) principles be effectively 

translated from digital domains to the multi-scalar physical environment of Higher Education? 
RRQQ  22:: What are the specific characteristics and indicators of "Unequal Spaces" within a university 

campus, and how do they impact student wellbeing across different scales? 
RRQQ  33:: In what ways does a synchronized multi-scale design strategy (Micro, Meso, Macro) mitigate 

spatial inequality compared to traditional, siloed architectural approaches? 
RRQQ  44:: How do data-driven tools, such as heat mapping and occupancy heat maps, reveal hidden 

"UX debt" in the architectural transitions of a modern campus like Heriot-Watt University Dubai? 

22..  MMEETTHHOODDOOLLOOGGYY  

This study adopts a mixed-methods as shown in figure 2, multi-scalar approach to evaluate the 
Campus User Experience. The methodology is structured to capture both subjective perceptions and 
objective spatial behaviors: 

 
[1] TThheeoorreettiiccaall  PPhhaassee: An extensive literature review establishes the definitions of UX and HCD in 

the built environment, focusing on the convergence of digital UX and physical "Architectural Experience"  
[2] EEmmppiirriiccaall  CCaassee  SSttuuddyy:: The research utilizes Heriot-Watt University in Dubai as a primary site of 

investigation. 
[3] SSppaattiiaall  HHeeaatt  MMaappppiinngg:: Observational data was utilized to track occupancy density and "social 

friction nodes," identifying which spaces are high-performing and which remain "cold" or underutilized due 
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to design inequality. A visualization of the student's chronological path through the campus from (Macro) 
through the (Meso) to (Micro),to pinpoint emotional peaks and valleys. 

[4] FFrraammeewwoorrkk  SSyynntthheessiiss:: Data from the case study is synthesized into the Multi-Scale UX 
Framework Model to demonstrate how synchronized interventions across Interior, Architectural, and Urban 
design can rectify spatial inequality. 

 

Figure 2: Methodology (authors, 2026) 
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33..  LLIITTEERRAATTUURREE  RREEVVIIEEWW  

The traditional definition of User Experience (UX), once confined to Human-Computer Interaction 
(HCI), has undergone a "spatial turn." Recent scholarship defines the architectural user experience 
sometimes termed Architectural Experience (AX) as the totality of a person's perceptions and responses 
resulting from the use or anticipated use of a physical environment (Boztepe, 2021). Unlike traditional 
functionalism, AX emphasizes the emotional and visceral response to space. Cook & Das, (2012) argue that 
the "Ambient Intelligence" of modern institutional buildings creates a continuous loop of interaction where 
the user and the space co-evolve (ElDamshiry et al., 2025b). In the post-2020 era, the physical campus 
must compete with the extreme convenience of digital flexibility; thus, the physical environment must offer 
"experiential premiums”, sensory and social values that digital interfaces cannot replicate (Cleveland et al., 
2021). 

This transformation is intrinsically linked to pedagogical shifts where the "campus-as-a-service" 
model is replacing the "campus-as-a-container" model Ellis & Goodyear, (2023). Matthews and Adams 
(2022) identify the rise of the "Social Learning Space”, transitional areas like cafes, widened corridors, and 
library atriums, as critical elements for student retention. These spaces facilitate informal peer-to-peer 
learning, which accounts for significant knowledge acquisition in modern pedagogy (Barron, 2006). 
Furthermore, hybrid learning demands "Activity-Based Learning Landscapes" that support individual focus 
and large-scale urban events with equal efficacy (Montgomery, 2013). 
 

33..11  UUSSEERR  EEXXPPEERRIIEENNCCEE  DDEESSIIGGNN  ((UUXXDD))::  TTHHEEOORREETTIICCAALL  FFOOUUNNDDAATTIIOONNSS  AANNDD  TTHHEE  SSPPAATTIIAALL  TTUURRNN  

The conceptual evolution of User Experience (UX) has transitioned from a narrow focus on human-
computer interaction (HCI) to a broad, multi-disciplinary framework for understanding human-environment 
transactions (ElDamshiry & Mossa, 2025a). Originally popularized by Donald Norman, UX prioritizes the 
psychological, emotional, and behavioral outcomes of an interaction between a person and a system. In the 
built environment, this has manifested as "Architectural Experience" (AX), shifting the focus from formalist 
aesthetics to the "lived experience" of space (Boztepe, 2021). Contemporary UX theory in architecture posits 
that spaces are not inert containers but dynamic interfaces; thus, design must account for "Ambient 
Intelligence," where responsive spatial affordances adapt to the evolving cognitive and physical needs of the 
user (ELDamshiry & Moussa, 2025b). This requires a shift from viewing users as passive occupants to active 
"participants" whose perceptions are shaped by sensory stimuli, ease of navigation, and emotional safety. 

 

33..22  UUSSEERR  EEXXPPEERRIIEENNCCEE  DDEESSIIGGNN  IINN  HHIIGGHHEERR  EEDDUUCCAATTIIOONN  ((HHEE))::  TTHHEE  LLEEAARRNNIINNGG  LLAANNDDSSCCAAPPEE  

The paradigm of Higher Education (HE) facilities is undergoing a fundamental shift from "instructional 
containers" to "learning landscapes" (Ellis & Goodyear, 2023). As pedagogical models move toward hybrid 
and learner-centric structures, the physical campus must provide an "experiential premium" to justify the 
physical presence of students (Cleveland et al., 2021). Scholarly focus has intensified on "Social Learning 
Spaces",the transitional Meso-scale nodes such as atriums, widened corridors, and informal hubs,as these 
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areas facilitate the peer-to-peer interaction that accounts for nearly 70% of knowledge acquisition in modern 
pedagogy (Freeman et al., 2014). Consequently, HE UX design is now measured by its ability to support 
"Activity-Based Learning," providing a spectrum of environments that cater to high-focus individual tasks 
(Micro-scale) and large-scale urban socializations (Macro-scale) with equal efficacy (Newton & Fisher, 
2023). 

 

33..33  UUnneeqquuaall  SSppaattiiaall  SSppaacceess::  SSppaattiiaall  JJuussttiiccee  aanndd  UUXX  DDeebbtt  

The phenomenon of "Unequal Spatial Spaces" describes a systemic inconsistency in design quality 
across a campus, leading to what is termed "UX Debt" (Preiser et al., 2015). with institutional life Grounded 
in the "Spatial Justice" theories of Edward Soja and Henri Lefebvre, this phenomenon suggests that an 
environment’s failure to provide "equitable affordances" constitutes a form of social exclusion (Wen et al., 
2023). When institutional investment is concentrated solely on high-visibility interior rooms while neglect 
persists in transitional or perimeter areas, "dead zones" emerge. These zones signal a lack of institutional 
care, negatively impacting the sense of belonging for marginalized user groups (Kim & Yoon, 2023). In the 
specific context of the Middle East, "climatic inequality" acts as a major driver of unequal spaces, where a 
lack of shaded or thermally regulated pathways at the Macro-Urban scale creates a fragmented, high-stress 
campus experience (Elshabshiri, 2025). 

 

33..44  HHuummaann--CCeenntteerreedd  DDeessiiggnn  ((HHCCDD))::  AA  MMuullttii--SSccaallaarr  MMeetthhooddoollooggyy  

Human-Centered Design (HCD) serves as the primary interventionist strategy to bridge the gap 
between architectural intent and user reality (Giacomin, 2014). This methodology operates through a 
synchronized multi-scalar lens to ensure holistic optimization: 

Micro-scale (interior design): focuses on neuro-architecture and the sensory envelope. Research 
confirms that localized control over light, air quality, and acoustics can reduce user cortisol levels and 
significantly boost cognitive performance (poldma, 2024; choi et al., 2020). 

Meso-scale (architecture design): focuses on wayfinding legibility and "social friction." design at this 
scale aims to reduce navigational anxiety and create "collision points" that invite spontaneous collaboration 
(seker & uzun, 2022). 

Macro-scale (urban design): focuses on campus-wide connectivity and biophilic urbanism. "green 
ux" principles are employed to provide psychological restoration and ensure the campus is integrated into 
the wider urban fabric (lopes et al., 2024). 

Crucially, Barker, (1968) argues that these scales are interdependent; a design failure at the macro-
scale (e.g., poor walkability) can negate the high-performance value of a micro-scale interior (e.g., a state-
of-the-art classroom). 
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33..55  UUXXDD  aanndd  QQuuaalliittyy  ooff  LLiiffee  ((QQooLL))::  PPeerrffoorrmmaannccee  aanndd  WWeellllbbeeiinngg  

The synthesis of UX and spatial design ultimately aims to elevate the user’s Quality of Life (QoL). 
Within the academic context, QoL is a multi-dimensional construct comprising physical comfort, institutional 
belonging, and social safety (Wen et al.2023). also (Wen et al., 2023) demonstrate a direct correlation 
between high-quality spatial affordances and academic engagement (ElDamshiry et al., 2025b), ; students 
who perceive their environment as supportive and equitable report higher levels of mental wellbeing and 
institutional loyalty. The transition toward data-driven UX evaluation, utilizing Student Journey Mapping and 
Heat Mapping, allows for a "Phenomenological Post-Occupancy Evaluation" (P-POE). This enables designers 
to move beyond assumed functional requirements toward evidence-based solutions that actively optimize 
the human experience and, by extension, the overall Quality of Life within the educational ecosystem (Preiser 
et al., 2015; Soja, 2010). 

The concept of "Unequal Spaces" highlights how design failures manifest as spatial injustice when 
environments do not provide "equitable affordances" (Soja, 2010; Kim & Yoon, 2023). "Dead zones" in 
campus planning signal institutional neglect and contribute to a sense of exclusion Kim & Yoon (2023). In 
the Middle East, "climatic inequality",the lack of shaded transitional spaces, prevents equitable use of the 
Macro-Urban scale, forcing users into fragmented and stressful campus experiences. 

Consequently, human wellbeing must be viewed as a multi-scalar phenomenon. At the Micro-scale 
(Interior), neuro-architecture research (Poldma, 2024) shows that localized control over light and air reduces 
cortisol levels. At the Meso-scale (Architecture), wayfinding legibility reduces social anxiety (Seker & Uzun, 
2022), while at the Macro-scale (Urban), "Green UX" through biophilic urbanism is essential for 
psychological restoration (Lopes et al., 2024). Evaluation methods have thus evolved to include 
"Phenomenological Post-Occupancy Evaluation" (P-POE), combining user sentiment with data-driven tools 
like Student Heat Mapping to identify and resolve these multi-scalar spatial inequalities (Preiser et al., 2015) 

 

44..  FFRRAAMMEEWWOORRKK  MMOODDEELL::  TTHHEE  MMUULLTTII--SSCCAALLEE  UUXX  SSTTRRAATTEEGGYY  

The proposed framework addresses the "Unequal Space" problem through a three-tiered 
intervention strategy pillars as shown in figure 3. 
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Figure 3: The solution- An integrated Muti-scale Strategy (authors, 2026) 
 

[1] MMiiccrroo  SSccaallee  ((IInntteerriioorr  DDeessiiggnn)) 
The focus is on the immediate sensory envelope. Parameters include: 
Adaptive Ergonomics: Furniture that supports "active sitting" and varied pedagogical modes. 
Ambient Intelligence: User-controlled lighting and thermal comfort. 
Acoustic Privacy: Zoning for both deep-focus work and collaborative noise. 
 
[2] MMeessoo  SSccaallee  ((AArrcchhiitteeccttuurree  DDeessiiggnn)) 
This scale bridges the room and the site. Parameters include: 
Legibility & Wayfinding: Utilizing visual cues and architectural "landmarks" to reduce navigational 

anxiety. 
Social Friction Nodes: Atriums and widened corridors that invite spontaneous interaction. 
Threshold Design: Creating "soft edges" between the building and the outdoors. 
 
[3] MMaaccrroo  SSccaallee  ((UUrrbbaann  DDeessiiggnn)) 
The focus is on campus-wide connectivity. Parameters include: 
Walkability & Connectivity: Frictionless pathways between buildings. 
Biophilic Urbanism: Integrated green spaces and "pocket parks." 
Urban Integration: Accessibility to public transport. 
 
To provide a structured framework for architectural and interior design interventions, the following 

analysis categorizes user experience (UX) strategies across three scales: Micro, Meso, and Macro. This 
multi-layered approach moves from the intimate, sensory experiences of interior design to the broader 
considerations of architectural flow and urban planning. Each level is designed to address specific core 
needs and mental states,such as deep focus, navigational clarity, and community belonging,through 
targeted actionable interventions and cross-scale integration mechanisms. 
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The following table 1 details how these design mechanisms work together to enhance the overall 
quality of life (QoL) for building users. 

Table 1: Multi-Scale UXD Framework Model (authors, 2026) 

 

  
55..  CCAASSEE  SSTTUUDDYY  

The research utilizes the Heriot-Watt University Dubai (HWUD) campus as shown in figure 4, located 
in Dubai Knowledge Park, as the primary laboratory for validating the Multi-Scale UX Framework. Opened in 
2021, the campus represents a modern, vertically integrated institutional building within a dense urban hub. 
This site was selected because it presents complex environmental transitions from the high-temperature 
urban exterior (Macro) to the expansive communal atrium (Meso) and finally to specialized learning studios 
and classrooms (Micro). The vertical nature of the campus provides a unique opportunity to study how UX 
is maintained or fragmented across multiple floor levels and functional zones. 
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Figure 4: Case-study (authors, 2026) 

55..11..  SSPPAATTIIAALL  HHEEAATT  MMAAPPPPIINNGG  

Heat mapping was employed to quantify occupancy density and identify "Social Friction Nodes" 
across the campus layers based on 48 hours of observation. At the Macro-Scale, the mapping identified 
"Cold Spots" at the campus perimeter, where a lack of street-level engagement and biophilic urbanism 
resulted in underutilized exterior spaces. At the Meso-Scale, the atrium and café zones were identified as 
"Hot Spots" with high social density, confirming their role as successful social learning nodes. However, 
heat maps also revealed "Dead Zones" in upper-floor corridors where the architectural design lacked 
informal seating or visual transparency, leading to a localized sense of spatial inequality between floors. 
Within the Micro-Scale, mapping in learning studios showed activity concentrated at the center, with 
"unused corners" indicating that furniture layouts did not optimize the full interior for diverse learning 
modalities, further contributing to unequal affordances within the classroom environment. A Student Journey 
Mapping exercise was conducted to track the chronological and emotional path of users as they navigated 
the campus layers. The analysis revealed a significant "Emotional Valley" at the Macro-to-Meso transition, 
where thermal stress and a lack of shaded arrival infrastructure in the Knowledge Park perimeter created a 
negative initial touchpoint. While the "arrival experience" was technically functional, it lacked the biophilic 
comfort necessary for a high-quality transition. Conversely, an "Emotional Peak" was identified within the 
central atrium (Meso-scale), where high vertical volume, natural lighting, and social visibility fostered a sense 
of community. However, the journey often fragmented at the Micro-scale; while classrooms were 
technologically advanced, the journey map highlighted "UX Debt" in the form of rigid spatial configurations 
that did not fully support the fluid transition between formal instruction and informal peer-to-peer 
collaboration, leading to a drop in engagement scores during extended sessions. 

 
The Heat Map identified the "Arrival journey Experience" (Micro – to – Meso – to – Macro) as shown 

in figure 5, 
HHoott  SSppoottss:: The "Student Hub" and informal seating areas near the cafe. 
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CCoolldd  SSppoottss:: Corridors on upper floors and certain outdoor perimeter paths, identified as "Unequal 
Spaces". 

 

 

Figure 5: Case-study Heat Mapping (authors, 2026) 

66..  MMUULLTTII--SSCCAALLEE  UUXX  EEVVAALLUUAATTIIOONN  RREESSUULLTTSS  

The synthesis of heat mapping through the Multi-Scale UX Evaluation revealed that "Unequal 
Spaces" are most prevalent in the transitional zones between scales. The evaluation scored the campus 
highly on Meso-scale social potential but identified significant "Performance Gaps" in Micro-scale flexibility 
and Macro-scale climatic resilience. By identifying these gaps, the research suggests that a synchronized 
intervention, such as integrating biophilic cooling at the urban entrance and modular furniture in the interior, 
would harmonize the user experience. These findings underscore the necessity of a multi-scalar strategy to 
rectify spatial inequality and ensure that the campus functions as a cohesive, high-performance learning 
ecosystem that supports the overall Quality of Life of its users. 

To provide a comprehensive view of the user experience, the following analysis is divided into three 
distinct scales: Macro, Meso, and Micro. This tiered approach evaluates how the architecture functions as 
a civic entity, how it manages internal flow and legibility, and finally, how it supports the individual’s cognitive 
and sensory well-being at a granular level. Together, these categories outline a strategy for enhancing the 
quality of life (QoL) for students and staff through intentional design interventions. 
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66..11..  MMIICCRROO--SSCCAALLEE  UUXX  AANNAALLYYSSIISS::  CCOOGGNNIITTIIVVEE  TTUUNNIINNGG  AANNDD  IINNTTEERRIIOORRIITTYY  

UUXX  GGooaall: Optimize mental state and quality of life through sensory tuning and biophilic interior 
design. 

AAnnaallyyssiiss  &&  IInntteerrvveennttiioonnss  
AAccoouussttiicc  CCoonnttrraasstt  ((NNooiissyy  vvss..  CCaallmm)):: Studio clusters have minimal acoustic separation from 

workshops, leading to high cognitive load. Recommendations include adding sound absorption panels or 
"green" acoustic walls in studios. 

SSeennssoorryy  VVaarriiaattiioonn  ((BBiioopphhiilliiaa  //  HHaappttiicc)):: There is a green corner lounge and wooden finishes, but 
distribution is limited. Integrating "biophilic pockets" (small plant shelves) between studios would maintain 
cognitive freshness. 

EEmmoottiioonnaall  RReegguullaattiioonn  SSuuppppoorrtt  ((RReettrreeaatt  SSppaacceess)):: A lounge corner exists, but circulation pressure 
reduces privacy. Creating micro-retreat pods or alcove seating within studios would enhance emotional 
resilience. 

EErrggoonnoommiicc  CChhooiiccee  ((FFiixxeedd  vvss..  FFlleexxiibbllee)):: Fixed tables limit physical autonomy. Adding movable 
partitions, adjustable desks, and modular benches would improve adaptability for group or solo work. 

LLiigghhttiinngg  &&  VViissuuaall  CCoommffoorrtt:: Large south-facing glazing provides a strong daylight gradient, though 
interior zones are less illuminated. Introducing adaptive shading or tunable lighting can harmonize the 
balance. 

 

 
 
SSttrreennggtthhss:: Excellent daylight access, restorative natural textures (wood/greenery), and a visual 

connection to the city. 
WWeeaakknneesssseess:: Uneven acoustic zoning increases stress, and a lack of flexible furniture limits user 

autonomy. 
RReeccoommmmeennddaattiioonnss:: Enhance acoustic resilience with baffles or "quiet buffer" walls and reinforce 

biophilic continuity by spreading greenery evenly across all studios. 
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66..22..  MMEESSOO--LLEEVVEELL  AANNAALLYYSSIISS::  LLEEGGIIBBIILLIITTYY,,  FFLLOOWW,,  AANNDD  EENNVVIIRROONNMMEENNTTAALL  IINNTTEEGGRRIITTYY  

UUXX  GGooaall:: Enhance building flow, functionality, and environmental integrity for daily quality of life 
(QoL). 

AAnnaallyyssiiss  &&  IInntteerrvveennttiioonnss  
SSppaattiiaall  CCoonnttrraasstt  ((VVaassttnneessss  vvss..  NNaarrrroowwnneessss)):: A compressed, linear entry leads to the lift core before 

opening into wider seating areas upstairs. This causes a transitional imbalance and spatial stress. 
Interventions should include gradual spatial transitions, such as skylight shafts, to reduce cognitive load 
between floors. 

VViissuuaall  CCoonnttrraasstt  ((TTrraannssppaarreennccyy  vvss..  OOppaacciittyy)):: Visual continuity is only partial due to long opaque 
walls, leading to low legibility. Use of transparent partitions (glass) or material color accents is recommended 
to mark the direction and purpose of paths. 

IIEEQQ  ZZoonnaattiioonn  ((WWaarrmm//CCooooll  vvss..  AAmmbbiieenntt)):: Natural light is strong in seating areas but artificial lighting 
dominates corridors. Adding tunable lighting and localized ventilation near corridors can maintain comfort 
consistency. 

FFuunnccttiioonnaall  ZZoonniinngg  &&  CCiirrccuullaattiioonn:: There is functional clarity but limited cross-floor integration. 
Vertical visual connections, such as voids or glass balustrades, should be considered to make the circulation 
spine perceptible from both floors. 

EEnnvviirroonnmmeennttaall  IInntteeggrriittyy  ((TThheerrmmaall  &&  AAccoouussttiicc  CCoommffoorrtt)):: Hard flooring and enclosed corridors cause 
echoes. Installing sound-absorbing panels in transition corridors will help harmonize acoustic zones. 

 

 
 

SSttrreennggtthhss:: Clear zoning between public and semi-private levels, intentional grouping of well-being 
areas, and use of natural light. 

WWeeaakknneesssseess:: Poor transparency reduces intuitive navigation, compressed corridors increase 
cognitive load, and acoustic/lighting contrasts are not optimized. 

RReeccoommmmeennddaattiioonnss:: Enhance wayfinding via light gradients and floor textures, reduce spatial stress 
by shifting ceiling heights, and integrate environmental consistency in lighting and acoustics. 
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66..33..  MMAACCRROO--SSCCAALLEE  AANNAALLYYSSIISS::  CCOOMMMMUUNNIITTYY,,  RREESSTTOORRAATTIIOONN,,  AANNDD  UURRBBAANN  CCOONNNNEECCTTIIOONN  

UUXX  GGooaall:: Foster community, restoration, and institutional belonging for holistic well-being. 
AAnnaallyyssiiss  &&  IInntteerrvveennttiioonnss  
DDeennssiittyy  CCoonnttrraasstt  ((VVaasstt  GGrreeeenn  vvss..  DDeennssee  MMiixxeedd--UUssee)):: The ground floor opens toward landscaped 

areas and large green walkways, while indoor spaces appear denser and service-oriented. This offers 
positive restorative potential. To improve this, designers should strengthen the continuity between interior 
learning zones and outdoor green spaces by adding shaded seating or semi-open study pods. 

BBoouunnddaarryy  CCoonnttrraasstt  ((PPeerrmmeeaabbllee  vvss..  DDeeffiinneedd)):: There is a clearly defined building edge with visible 
pedestrian paths, but moderate permeability means students likely use limited access points. The 
recommendation is to introduce multiple micro-entries or transparent façade zones to visually connect the 
street and campus interior. 

CCoonnnneeccttiivviittyy  CCoonnttrraasstt  ((SSllooww  vvss..  FFaasstt  TTrraannssiitt)):: The plan shows direct pedestrian circulation with 
nearby parking, showing good physical accessibility but low emphasis on slow, restorative paths. Adding 
dedicated pedestrian/bike loops with wayfinding nodes for reflection is suggested. 

CCoommmmuunniittyy  IInntteeggrraattiioonn  ((SSoocciiaall  HHuubbss  //  GGaatthheerriinngg  NNooddeess)):: Central courtyards and external seating 
act as social buffers, promoting informal engagement. This can be enhanced by adding digital screens or 
interactive installations that display student work. 

UUrrbbaann  IInntteerrffaaccee  ((IInnssttiittuuttiioonnaall  LLeeggiibbiilliittyy)):: The building has a strong front façade identity and visible 
signage. Layering greenery and lighted signage can further enhance the night-time identity and spatial 
warmth. 

 

 
 

SSttrreennggtthhss:: Green landscape integration, legible frontage, and a central public realm that facilitates 
collaboration. 

WWeeaakknneesssseess:: Limited permeability between interior/exterior, linear circulation that reduces 
contemplative pauses, and few "transition thresholds" for mental decompression. 
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RReeccoommmmeennddaattiioonnss:: Embed passive green quads, create a "student promenade" linking key zones 
with tactile art, and redefine edges with transparent facades or arcades. 

 

66..44..  SSYYNNTTHHEESSIISS::  FFRROOMM  UUNNEEQQUUAALL  SSPPAACCEESS  TTOO  SSPPAATTIIAALL  EEQQUUIITTAABBLLEE  SSTTUUDDEENNTT  EEXXPPEERRIIEENNCCEE  

In this model, spatial equity is not the homogenization of experience but the balanced orchestration 
of difference.The Heriot-Watt campus demonstrates that spatial inequality, the deliberate use of varied 
spatial and sensory conditions can be an effective strategy for achieving spatial equity when designed with 
intent. Rather than striving for uniformity, the campus leverages unequal experiences across scales to 
engage students cognitively, emotionally, and socially. At each spatial layer, distinct sensory contrasts, 
vastness vs. narrowness, open vs. enclosed, calm vs. noisy create alternating states of activation and 
restoration that guide students through an experiential rhythm. This rhythmic journey supports mental well-
being, cognitive focus, and institutional belonging. 

Micro Scale – Interior Design Level 
PPuurrppoossee:: Cognitive performance, focus, and emotional regulation. 
UUnneeqquuaall  ssppaaccee  eexxpprreessssiioonn:: Varying acoustic intensity, lighting gradients, and material tactility 

between studios, corridors, and lounges. 
EExxppeerriieennccee:: Students experience alternating stimulation and calmness, corridor noise, classroom 

focus, lounge restoration. 
EEqquuiittyy  iimmppaacctt:: When well-zoned, these micro contrasts empower users to self-regulate, finding the 

environment that fits their momentary emotional or cognitive needs. 
SSppaattiiaall  eeqquuiittyy  hheerree is psychological: each student can choose between concentration and social 

recharge zones. 
Meso Scale – Architectural / Building Level 
PPuurrppoossee:: Functional legibility, navigational clarity, and environmental integrity. 
UUnneeqquuaall  ssppaaccee  eexxpprreessssiioonn:: Compression and expansion in corridors, stair cores, and atriums 

provide alternating sensory intensities. 
EExxppeerriieennccee:: Students transition from narrow circulation paths (cognitive load ↑) to open atrium 

commons (emotional release ↓). 
EEqquuiittyy  iimmppaacctt:: When these transitions are well-calibrated, they ensure every user, novice or 

experienced, can navigate intuitively and feel in control. 
SSppaattiiaall  eeqquuiittyy  hheerree is cognitive: everyone gains legible access and environmental comfort, 

regardless of prior familiarity. 
Macro Scale – Urban / Campus Level 
PPuurrppoossee:: Restoration, belonging, and community integration. 
UUnneeqquuaall  ssppaaccee  eexxpprreessssiioonn:: Alternation between open green restorative zones and dense mixed-

use edges creates a dynamic environmental rhythm. 
EExxppeerriieennccee:: Students decompress as they move from the dense city edge into shaded, open green 

zones. 
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EEqquuiittyy  iimmppaacctt:: The varied density ensures all users, regardless of schedule or mood, find 
environments matching their mental state restful or socially active. 

SSppaattiiaall  eeqquuiittyy  eemmeerrggeess through equal access to quality outdoor and indoor microclimates. 
 

77..  CCOONNCCLLUUSSIIOONN  

This research has successfully demonstrated that User Experience (UX) in Higher Education (HE) is 
not a localized phenomenon but a multi-scalar construct that necessitates a synchronized design strategy 
across Micro (Interior), Meso (Architecture), and Macro (Urban) environments. By investigating the 
phenomenon of "Unequal Spatial Design," the study revealed that spatial inequality often arises from a lack 
of coordination between these layers, leading to "UX Debt" where high-quality interior learning spaces are 
rendered less effective by poor architectural transitions or disconnected urban connectivity. 

The application of the Multi-Scale UX Framework at Heriot-Watt University in Dubai provided critical 
empirical evidence of these environmental transactions. Through the use of data-driven tools such as 
Student Journey Mapping and Heat Mapping, the research identified specific "social friction nodes" and 
thermal bottlenecks that negatively impact the student’s daily experience. The findings suggest that when 
Human-Centric Design (HCD) principles are applied at every scale,ensuring adaptive ergonomics in the 
classroom, legible wayfinding in the atrium, and biophilic connectivity in the urban perimeter,the campus 
transforms into an equitable "learning landscape." This optimization significantly mitigates the sense of 
spatialized exclusion, fostering a deeper sense of institutional belonging and social engagement among 
students and faculty. 

Furthermore, the study concludes that enhancing the Quality of Life (QoL) in HE is inextricably linked 
to the provision of "equitable affordances." Designers and institutional stakeholders must move beyond 
viewing the campus as a set of functional instructional containers and instead treat it as a responsive 
ecosystem. The research recommends that future developments prioritize: 

11..  SSyynncchhrroonniicciittyy:: Ensuring that interior upgrades (Micro) are supported by robust architectural 
legibility (Meso) and site connectivity (Macro). 

22..  EEvviiddeennccee--BBaasseedd  IItteerraattiioonn:: Utilizing phenomenological evaluation tools (P-POE) to continuously 
identify and resolve spatial inequalities. 

33..  CClliimmaattiicc  aanndd  SSoocciiaall  IInncclluussiivviittyy:: Addressing climatic barriers at the Macro scale to ensure that 
the entire campus remains an accessible resource for all stakeholders. 

Ultimately, a multi-scale UX strategy provides a diagnostic and generative tool for architectural 
practice, ensuring that higher education environments are not only pedagogically efficient but also humanly 
restorative and socially just. Future research should expand this framework to include longitudinal studies 
on the impact of multi-scalar UX on academic performance and neuro-diverse student populations, further 
solidifying the link between spatial design and human wellbeing. 
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AABBSSTTRRAACCTT  

This research explores the relationship between body movement and architectural space through 
the analysis of the ballet ‘Giselle. By integrating elements of architecture, dance, design theory, and digital 
arts, the aim is to evaluate whether current spatial design standards sufficiently accommodate diverse 
movements, analyzing this by making additions to the already used methods in studying movement and 
spatial organization. The methodology involves an analysis of “Giselle”; performances using motion capture 
technology and 3D modelling. This approach is compared with traditional movement notation systems such 
as Laban Movement Analysis and Benesh Movement Notation. The integration of motion capture provides 
precise, real-time data, offering a deeper understanding of how different spatial environments impact dance 
movements. The findings reveal differences in movement dynamics between traditional theatre settings and 
open, obstacle-free spaces. Interviews with dancers provide qualitative insights, reinforcing the quantitative 
data. The results underscore the importance of designing flexible and adaptable spaces that can 
accommodate a wide range of movements and activities. Overall, this research contributes to a deeper 
understanding of the interplay between architecture and the performing arts, offering new possibilities for 
innovative and responsive design solutions that enhance human movement and experience. 

 
KKEEYYWWOORRDDSS:: Body Movement, Performing Arts, Space Interaction, Architecture and Choreography, Motion 
Capture, 3d Modelling. 
 

11..  IINNTTRROODDUUCCTTIIOONN  AANNDD  MMEETTHHOODDOOLLOOGGYY  

The connection between dance and architecture is an exploration of space and movement where 
each discipline learns from and completes the other. Dance, with the way that the bodies move through 
space, provides a unique perspective in how to perceive and understand architectural shapes and spatial 
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compositions. Similarly, architecture by creating different shape combinations helps and inspires the 
choreography of movement. This interplay puts upfront the significance of both fields in studying how space 
is created and occupied, and how movement interacts within that space (Foster, 2011). 

Dance and architecture share a vocabulary in terms of form, line, balance and rhythm; however, the 
way that they are expressed through time and space is different. This goes beyond fixed forms to embrace 
the nature of activity (Pallasmaa, 2012). The concept of " choreography" takes inspiration from the idea that 
the design process has to consider how bodies move through spaces to create shapes that form movement. 

Collaborations between choreographers and architects reveal possibilities, for spaces that're not 
only functional but also aesthetically pleasing. These spaces encourage individuals to engage with their 
surroundings in different ways. For instance, when architect Frank Gehry collaborated with choreographer 
Benjamin Millepied, their collaboration resulted in performances that blended with the elements of the 
venue. This collaboration gave the audience an insight of dance and design come together (Brandt, 2010). 

Moreover, architects can benefit from employing spatial analysis techniques used in dance such as 
methods used by Rudolf Laban. These techniques offer tools for understanding and designing spaces that 
take inspiration from movement. They underscore the significance 

The research explores the connection between body movements and architectural space examining 
how this integration can result in environments that're both visually appealing and functional. This research 
concentrates on the performing arts, and it specifically studies the dancer’s movements in the ballet Giselle. 
Since designers nowadays work with set dimensions for different spaces, the movements of the dancers 
that will incorporate these spaces are not studied enough. Different dance numbers have different 
choreographies and different numbers of people on stage. 

The objective of this study is to explore the connection between movement and architecture, 
investigating how body movements can be studied and used throughout the design process to help create 
spaces that fulfill the needs of the people incorporating it. By analyzing the human movement and the relation 
to spatial organization this study also suggests new ways in analyzing movement in space, taking inspiration 
from the already existing methods. By understanding how the movements work, we will be able to design 
spaces specifically for what their function will be. 

The methodology used in this study is multidisciplinary and combines a variety of disciplines such 
as architecture, dance (specifically ballet), design theory and digital arts.  

The process began with the literature review. This phase involved examining projects that explore 
the relationship between movement and architecture while analyzing their design approaches. One 
important step in the literature review was analyzing dance visualization tools and motion capture 
techniques. After studying different techniques, the advantages and disadvantages of each one were 
analyzed, and the input was used in improving the method used in this research. 

The next step was starting with the analysis and using the inputs from the ballet “Giselle”. We filmed 
the dancers in the stage of the National Theater of Opera and Ballet. The next step of the study was finding 
two ballet dancers who were willing to be part of our project in order to separately film them in another site 
that is not the theater stage. I filmed them performing movements from different acts of the ballet Giselle in 
an open space, in the campus of “Epoka University”, without any isolated areas allowing the dancers to have 
enough room for any movement without any restrictions. Using a drone, the dance sequences were captured 
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in top view and at the same time in front view. Expanding on the use of the rotoscope technique this 
research incorporates motion capture technologies and 3D software’s to understand how dance influences 
spatial dynamics. The first step of the analysis was taking each dance sequence filmed and importing the 
pre-recorded data in Rokoko. Rokoko is a technology specialized in motion capture solutions. After uploading 
the videos, the software will process the data from the sensors and track the movements of the performer's 
body. It visualizes the skeletal structure and geometrical shapes representing the body. The next step was 
making the necessary adjustments to the data, such as cleaning up any noise or errors in the tracking data. 
After finishing with the adjustments, I exported the videos in 3D Max format and also configured the 
necessary export settings, such as frame rate, scale, and included data types. After exporting the data, 
Rokoko will generate the file containing the tracked movements and geometrical shapes. 

After that we imported the videos in 3D Max, making sure that animation and skeletal data are 
correctly mapped to the 3D model within 3D Max. We assigned the imported motion capture data to the 3D 
character models in 3D Max ensuring that the animation is correctly applied and the movements are 
accurately represented. After that 3D Max tools were used to refine the animation and enhance the 
movements. The next was setting up the camera angles, lighting, and rendering settings within 3D Max. 
The final step in 3D Max was rendering the animation sequence to create the final video. After finishing with 
3D Max, I imported the videos in Photoshop aftereffects and used the app to add sound effects and 
background music. There were some unnecessary images in the background that were removed. Lastly the 
textures, colors and any sudden movements in the videos were fixed. After rendering the videos once again, 
the videos were ready to be exported and used. 

 
The next step was the comparative analysis between the sequences filmed in the NTOB and the 

sequences created using the methods explained above. After getting the needed results an interview was 
conducted with the two dancers, which provided additional insights, supporting the findings of the study. 

 

22..  BBOODDYY  MMOOVVEEMMEENNTT  AANNDD  SSPPAATTIIAALL  RREEFFLLEECCTTIIOONN 

Body movement and spatial reflection studies the ways in which human bodies navigate through and 
engage with space, along with how these movements are perceived, mirrored and integrated across 
disciplines (Beisswanger, 2021). In ballet and architecture this interaction takes on the form of a dialogue 
between the dancer’s body and the architectural space itself. It shapes the creation process, perception and 
overall experience within both art forms. 

When dancers move across the stage, they in some kind of way by different movement and stage 
positions shape the audience's perception of the space. Although architecture and ballet are different, both 
art forms capture motion and harmony. Interactive elements in both fields highlight the importance of 
understanding spatial dynamics and human connections. By exploring these similarities, we gain insights 
into how human activities influence our perception of space and movement. This deepens our appreciation 
for both architecture and ballet, while also revealing the relationship between humans and their 
environments.  
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While ballet heavily relies on choreography, architecture organizes space through design principles. 
Both disciplines establish patterns and flow within their realms resulting in a shared language of movement 
and form. Choreographers as architects work with elements such as balance, symmetry, rhythm though 
utilizing different mediums. This common vocabulary lays the groundwork, for exploring their 
interconnectedness (Soltani et al. 2019). Further, there is a similarity in the spatial perception that dancers 
transmit to audiences with the people navigate through spaces and interact with it influences their cognitive 
experience of those spaces. Architects like Steven Holl have emphasized the significance of phenomenology 
which's the study of experiences in space. This aligns well with the experiences created by ballet 
performances (Derya, 2004). 

While ballet is characterized by motion as dancers gracefully move across the stage architecture is 
often seen as static. However there exists a concept known as " music" that suggests architecture, much 
like ballet captures movement and rhythm in a form. Architectural designs by Frank Gehry exemplify this 
idea with their fluidity and dynamism challenging notions of structures while drawing parallels to the graceful 
movements of dance (Derya, 2004). Both ballet and architecture benefit from the understanding of spaces.  
In ballet performances interaction occurs between dancers themselves between performers and audience 
members as, within the performance environment itself. Similarly in architecture it involves how occupants 
interact with each other within layouts of spaces (Soltani et al. 2019). 

The architecture of theatre buildings, like the Palais Garnier in Paris demonstrates how various 
elements can enhance the ballet viewing experience by focusing on sightlines, acoustics and overall 
ambiance. Using the body as a reference point is crucial in both ballet and architecture (Huang, 1991). Ballet 
utilizes the dimensions and abilities of the body to determine movement possibilities while architecture 
considers human scale to establish proportions. This shared underscores the connection between these two 
disciplines as they both prioritize the human body in their design and performance.  

 
 

22..11..  MMOOVVEEMMEENNTT  AANNDD  IITTSS  VVIISSUUAALLIIZZAATTIIOONN  
 

Notation is an important tool for communicating ideas in many fields, including dance. It functions 
as a link between architectural, musical, visual, and verbal realizations. The main techniques for notating 
dance are Benesh notation and Labanotation, both of which are developed from classical ballet and cater to 
highly organized and adaptable motions (Hutchinson Guest, n.d.). Labanotation, developed by Rudolf Von 
Laban, is flexible enough to adapt to the experimental character of new dances. Both methods analyze 
human body movement based on space, time, and motive. 

The difficulty in movement notation is dealing with the massive quantity of data needed to capture 
motions of each individual body component in three dimensions of space and time. Using symbols might be 
a solution, but it would need a huge number of symbols, resulting in complicated notation. A notational 
system should be simple and legible, but completeness and correctness must be weighed against simplicity 
and legibility. A movement notation must include essential elements such as the body's location, direction, 
limb position, head, torso, and pelvic features, movement quality or dynamics, and prop manipulation. (Singh 
1982). Table 1 gives a comparison of these two methods. 
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Table 1:: General information about Laban (Laban, 1956) and Benesh methods (Benesh & Benesh, 1977) 
of analyzing movement. 

 

 
 

When explaining labanotation there are some potential areas for improvement. For example, it 
analyses the movement in isolation without taking into consideration the interaction that is needed with other 
dancers or objects. This is one of the points that we aim to fix since our analysis consists of the relation of 
movement with the spatial design. Labanotation is also traditionally represented using symbols on a score 
sheet, which may be limited in accessibility and usability for non-experts. Developing interactive visualization 
tools or software applications could improve this. As Labanotation uses geometric shapes and lines which 
is useful in our analysis since it gives a better definition of the body and the space that it needs for specific 
movements. 
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Table 2: Laban Movement Notation analysis (source: courtesy of the authors) 

 

Benesh movement notation is similar to Labanotation. Similarly, if we add motion capture systems 
and digital software, we could streamline the process of BMN analysis and transcription which can improve 
the analysis. Benesh notation makes use of movement lines to record continuous movements. A movement 
line traces the path of movement in space from the starting position to the final position and summarizes an 
infinite number of intermediate positions. This means that adding tracing lines to the movements that we 
analyze may be helpful in better understanding the space that these movements occupy. Benesh links 
movements to rhythm since his main purpose is to preserve choreography. We do not do that in our analysis. 
We simply analyze the movements in space without taking into consideration rhythm or force of the 
movements, since our aim isn’t to preserve choreography. 
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Table 3: Benesh Movement Notation analysis (source: courtesy of the owner) 

 

On the other side, when studying William Forsythe, it is noticeable the type of dance that he studies. 
The movements of classical ballet are replaced by unstable, complicated movements, which no longer focus 
on the result, but on the process of it. Even though this study focuses on the ballet movements, step by step 
method can be used for every type of movement. One important detail that Forsythe suggests is an 
interesting and creative way to explore space, by learning from the body’s potential, within the frame of 
design and computational technology. In his project “Improvisation Technologies”, there is a The CD-ROM 
featuring 60 video chapters of lecture demonstrations by Forsythe, showcasing the geometrical structure 
behind dancing movement. The problem is that there are only this video chapter so the information is limited. 
If there were visualization techniques and representation methods, such as 3D modeling, motion graphics, 
and virtual reality, it could enhance the analysis of Forsythe's spatial choreography. 

 
Table 4: William Forsythe (2011) (source: courtesy of the authors) 

 

The last to be analyzed is motion capture, which is one of the most important tools in this study. By 
adding lines into the videos or sequences that are analyzed with motion capture, we get more detailed 
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analysis about the movement and the space that each movement needs without needing symbols to capture 
and study the movements. This way we combine some of the most important elements of each method and 
come up with a new way/method of analyzing movement. Further on into the research is better explained 
how these methods actually come up together. 

 
Table 5: Chrono photography and motion capture analysis (source: courtesy of the authors) 

 
 
 

33..  GGiisseellllee""  MMoovveemmeenntt  CCoommppaarriissoonn  aanndd  RReessuullttss::  TThheeaatteerr  vvss..  OOppeenn  SSppaaccee  

After editing the videos in the software explained and getting the needed results, the videos taken 
in NTOB (National Theatre of Opera and Ballet) with the videos taken in an open space and the analyses 
made in front and top view were combined. By making this comparison and capturing different movements 
from segments of the videos, it makes it possible to define the space that these movements need and also 
if the space occupied is the same in the theatre and in the open space. First analyzed are two solo segments 
one from the boy and one from the girl. Here we are presenting only the. Boy. Analyzing solo segments 
allows for a clear and focused examination of individual movement patterns without the complexity of 
interactions between multiple dancers. These segments are analyzed through lines that trace the body 
movements and give a better definition of the shapes created through the movements and also the spaces 
occupied. The traced lines offer a definition of the shapes formed by the body movements. This helps in 
understanding how different movements create distinct spatial forms. Analyzing the spaces occupied by the 
movements helps in understanding the dancer's spatial awareness and the effective use of space in 
performance. It also provides insights into how different movements fill the performance area and interact 
with the spatial boundaries. 
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Figure 1: First solo dance sequences(up) and exported frames of the geometrical shapes tracing the 
dancers’ body in top and front view. Overlapped movement shapes of the dancers and the space it 

occupies in front view (source: courtesy of the authors) 
 

 

 



77 
 

 

The collages below with the shots captured from the videos are listed as followed: In each shot the 
top image is the video filmed in the NTOB(National Theatre of Opera and Ballet), showcasing a dancer 
performing a specific move, middle Image is the same move performed in an open space, analyzed through 
tracing movement from a front view. And the bottom image, is the same move performed in an open space, 
analyzed through tracing movement from a top view. This exact listing is followed in each analyzes. 

When analyzing the movements, the application works as rotoscope. It captures every movement in 
each moment and it forms different shapes. As seen in figure 1 these are some of the first shapes that are 
formed because of the movements of the dancers. Here we can clearly see the impact that shape has in 
dance and the correlation to architecture. Each movement, shape, has its own needed space and this way 
we can better find and study the space that this movements need. The initial shapes formed by the dancers' 
movements illustrate the dynamic interaction between the dancers' bodies and the space. The variation in 
shapes shows how each movement requires specific spatial dimensions, highlighting the relationship 
between movement and space. By overlapping the movements with one another we create a pattern and 
flow of each sequence, by getting this way the space that this specific dancer needs. By knowing the space 
that is occupied is easier to decide the movement of background dancers and also stage objects. This way 
we organize and arrange the spatial configurations by taking the consideration how the space will be used. 
The resulting pattern provides insights into the flow and rhythm of the dance. This information is important 
for planning the placement of other dancers and stage elements, ensuring an efficient use of space. 

 
44..  DDIISSCCUUSSSSIIOONN  AANNDD  CCOONNCCLLUUSSIIOONN  
  

This study makes some suggestions that might help in the fields of architecture and spatial 
movement. Firstly, the integration of motion capture technology and 3D modeling, which provided a detailed 
and dynamic analysis of how different spatial environments impact dance movements. This approach offered 
deeper insights into the relationship between movement and space, informing the design of more responsive 
and adaptable environments. The combination of traditional movement notation systems with modern 
motion capture techniques represents another method approach. This approach enhances the precision and 
clarity of movement analysis. 

The study introduced and used several key terms to improve the analysis and understanding of 
dance movements within architectural spaces. Motion Capture (MoCap), refers to the technology used to 
record the precise movements of dancers, capturing detailed data that traditional methods might miss. 3D 
Modeling, which involves creating a three-dimensional representation of the captured movements, providing 
a comprehensive view of spatial interactions. The term Kinesphere, from Laban Movement Analysis was 
used to describe the personal space within which a dancer moves, emphasizing the spatial dimensions of 
movement. Geometric Pathways that represent the trajectories of movements in space, crucial for visualizing 
and analyzing dance dynamics. Spatial Awareness, highlighting the dancers' conscious understanding of 
the space around them, which is essential for performing in various environments. Dynamic Analysis refers 
to the real-time evaluation of movements, allowing for immediate feedback and adjustments. Temporal and 
Spatial Dimensions are terms used to describe the aspects of movement related to timing and the use of 
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space, respectively. Symbolic Notation from traditional systems like Laban and Benesh involves using 
symbols to represent different movement elements. Integrative Methodology, which is a term used to 
describe the combination of quantitative data from motion capture with qualitative insights from dancer 
interviews. Performance Quality, that explains the overall effectiveness and expressiveness of the dance, 
influenced by spatial design and movement freedom. These terms contributed to a more precise and 
nuanced analysis of how different spatial environments impact dance movements. 

The findings of this study highlight several important aspects and implications. Firstly, the analysis 
showed that open, obstacle-free spaces allowed for more expansive and expressive movements compared 
to traditional theater settings. Dancers reported a greater sense of freedom and fluidity, which was 
corroborated by the motion capture data. In traditional stages, fixed dimensions and limited depth-imposed 
restrictions on dancers, requiring them to modify or adapt their choreography. This sometimes compromised 
the performance quality, as noted in both qualitative interviews and quantitative data. The combination of 
traditional movement notation systems (like Laban and Benesh) with modern motion capture techniques 
provided a new tool for movement analysis. This approach increased the precision and clarity of the data, 
allowing for clearer insights into movement dynamics. The integration of 3D modeling enabled a more 
detailed visualization of movements, making it easier to understand and analyze the spatial interactions of 
dancers. 

The findings offer recommendations for architects on how to incorporate movement analysis into the 
design process. By considering the spatial needs and preferences of dancers, architects can create more 
functional performance spaces. Recommendations include creating flexible and adaptable stages, using 
modular design elements, and ensuring sufficient space for dynamic movements and transitions. The study 
highlights the potential for cross-disciplinary collaboration between architecture and dance. By drawing on 
concepts and methodologies from both fields, the study opens up new possibilities for innovation and 
creative exploration. 
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AABBSSTTRRAACCTT  

This contribution analyses the impacts of the Phoenix-See urban regeneration project, investigating 
how the reclamation and renaturation of a former industrial area in Dortmund have transformed the urban 
landscape and enabled its ecological and social re-signification. The study aims to assess the regenerative 
potential of the area by examining the relationship between brownfield redevelopment, soil restoration 
environmental quality, and the promotion of health and well-being, with particular attention to the restoration 
of environmental and social equity in a context previously characterized by strong spatial inequalities and 
high environmental pressure. 

The Phoenix-See project represents a medium-scale regeneration intervention based on the 
redevelopment of a disused industrial site into an integrated green and blue infrastructure, including an 
artificial lake, green spaces, residential areas and public spaces. The project can be interpreted as a 
restorative regeneration process capable of restoring the environmental and social degradation caused by 
industrialization and reintroducing ecological and public functions within the new district. 

Following a review of the scientific literature on renaturalisation processes, the methodology is based 
on a comparative analysis of pre- and post-intervention environmental indicators, in specific terms water, 
green areas, as well as biodiversity levels. Particular attention is devoted to the identification and evaluation 
of the Nature-based Solutions (NbS) adopted and their impacts on environmental quality, public health and 
collective well-being. 

The expected outcomes are part of a broader research project that aims to empirically validate an 
innovative methodological framework, demonstrating how Phoenix-See can serve as a replicable model for 
repairing contexts characterized by extensive urbanization processes and fostering more equitable, resilient 
and health-oriented urban spaces. 

 
KKEEYYWWOORRDDSS: Brownfield, Urban Regeneration, Nature-Based Solutions, Biophilic Design Frameworks. 
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11..  IINNTTRROODDUUCCTTIIOONN  

Urban brownfields—former industrial sites left abandoned after decades of human activity—
represent critical landscapes in contemporary cities. These areas are often characterized by soil 
contamination, extensive impermeabilization, and a profound loss of ecosystem services, leading to 
environmental degradation and negative impacts on human well-being (Costanza et al., 1997). For these 
reasons, brownfield regeneration has increasingly become a central concern in urban policy and research. 
Beyond the remediation of polluted land, the transformation of such sites is widely recognized as an 
opportunity to reactivate underused urban spaces, stimulate local economies, create new employment 
opportunities, and contribute to a renewed and more positive perception of urban life. In this sense, 
brownfield redevelopment operates not only as an environmental intervention but also as a strategic process 
capable of generating social, economic, and symbolic value for urban communities (De Sousa, 2002). While 
such degraded soils are incapable of sustaining the full range of ecological functions, they can unexpectedly 
host the emergence of spontaneous nature. Flora and fauna slowly recolonize these seemingly empty 
spaces, creating life quietly and invisibly, until human intervention again reshapes the environment (Gandy, 
2022). The process of human disengagement from these sites highlights an intrinsic truth: nature possesses 
a restorative potential that humans increasingly recognize. In response, urban planning strategies have 
evolved. Where once disused sites were mainly addressed through demolition or redevelopment driven by 
functional and economic priorities, contemporary urban approaches increasingly emphasize environmental 
responsibility, social equity, and collective well-being. Within critical urban theory, urban space is understood 
as a dynamic and socially constructed process rather than a fixed physical container. From this perspective, 
demolition can be interpreted as a moment of rupture within an existing spatial order, enabling the 
transformation of obsolete and compromised structures into new forms of urban space. Such a rupture 
creates the conditions for the emergence of renewed social relations, ecological functions, and shared 
meanings, allowing cities to regenerate in ways that are more resilient, inclusive, and integrated with nature 
(Lefebvre, 1991). This moment of rupture opens the space for a deeper rethinking of the human–
environment relationship. As the limits of purely functional and material urban development became evident, 
renaturalization emerged not only as a planning strategy (Falco et al., 2024) but as a necessary response 
to human needs. The spontaneous return of nature to abandoned sites revealed that ecological processes 
could persist even in highly compromised contexts, anticipating a broader awareness: humans cannot 
merely fill space but must restore the natural systems that sustain physical, emotional, and social well-
being. Renaturalization thus represents a deliberate reintroduction of nature into urban life—no longer 
accidental, but intentionally planned—transforming post-industrial spaces into environments capable of 
supporting both ecological functions and human flourishing. The theoretical foundation of this perspective 
draws on Edward O. Wilson’s biophilia hypothesis, articulated in the 1980s, which emphasizes humans’ 
intrinsic need to connect with nature. Wilson also foresaw the ecological consequences of human activity, 
highlighting the ongoing “Sixth Mass Extinction” and advocating for biodiversity conservation as a moral and 
practical imperative (Pievani, 2013). Today, these ideas inform the planning of biophilic cities (Beatley, 
2011), where urban ecosystems are intentionally designed to integrate nature and enable movement 
between habitats. By reintroducing natural elements into brownfields, planners can restore ecosystem 
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services, support biodiversity, and enhance human health and safety. In this sense, urban regeneration 
through nature-based interventions is not merely aesthetic but a critical strategy for sustaining life and well-
being in contemporary cities. 

 

22..  MMEETTHHOODDOOLLOOGGYY  

This study adopts a structured methodological framework to evaluate the role of Nature-based 
Solutions (NbS) in urban regeneration and their potential to restore green and blue infrastructures and human 
well-being. The approach combines theoretical review and performance assessment of implemented 
interventions. The first phase consists of a review of the literature on ‘nature designed’ urban interventions 
and the concept of Biophilic Cities. This phase establishes the theoretical basis for understanding how 
planned natural elements can be integrated into urban environments to enhance biodiversity, ecosystem 
functions, and human health (Kellert, 2008; Beatley, 2011). The second phase focuses on the assessment 
of pre- and post-intervention conditions in urban regeneration projects where NbS have been applied. This 
involves examining ecological restoration, spatial reorganization, and the reintroduction of natural elements 
in previously degraded areas. The third phase aims to evaluate whether the regeneration process has 
effectively restored the degraded brownfield and contributed to the ecological and social healing of the urban 
environment. To achieve this, the study employs the biophilic design framework systematised by Stephen 
R. Kellert and Calabrese E. in 2015, building upon Kellert’s original 2008 formulation. This framework 
conceptualises three complementary kinds of experience of nature—(1) the direct experience of nature, (2) 
the indirect experience of nature, and (3) the experience of space and place—which together provide a 
comprehensive toolset for assessing biophilic qualities in regenerated urban environments. Applying these 
experiential categories, the analysis evaluates the extent to which the Phoenix-See project fosters 
biodiversity and supports meaningful human–nature interactions, thereby assessing how biophilic the 
regenerated space is and its potential contribution to resilient, inclusive, and nature-integrated urban living. 
While the 2015 framework constitutes the primary analytical structure, the interpretation of results is 
informed by the nine Principles of Biophilic Design articulated by Kellert in his 2018 publication, which refine 
and strengthen the earlier framework by emphasising integration, immersion, authenticity, emotional 
attachment, and long-term ecological performance. This combined approach enables a robust assessment 
of how Nature-based Solutions can contribute to both ecosystem functionality and human well-being in 
post-industrial urban contexts.  

 

33..  SSCCIIEENNTTIIFFIICC  BBAACCKKGGRROOUUNNDD  

The concept of biophilia describes the innate biological affiliation between humans and the natural 
world, rooted in evolutionary processes that shaped human perception, cognition, and well-being long before 
the emergence of contemporary urban environments (Wilson, 1984). Human evolution occurred primarily in 
direct interaction with natural systems, rather than within artificially engineered settings, which explains why 
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contact with vegetation, water, animals, and natural landscapes continues to exert measurable benefits on 
physical and mental health (Kellert and Calabrese, 2015; Ryan et al., 2014). Although urbanisation, 
industrialisation, and large-scale food production are often perceived as ‘normal’ conditions of modern life, 
they represent a relatively recent phase in human history. The long evolutionary legacy of close human–
nature interaction underpins the restorative effects associated with natural views, gardens, parks, and 
everyday encounters with biodiversity, particularly in highly urbanised contexts. Building on this premise, 
biophilic design emerged as an approach aimed at re-establishing meaningful relationships between nature 
and the built environment. Rather than treating nature as a decorative or residual element, biophilic design 
integrates natural systems, materials, and processes into architectural and landscape interventions, seeking 
to enhance human health, reduce stress, and support ecological functionality (Kellert, 2008). This 
perspective implies a shift from domination over nature toward coexistence, recognising natural systems as 
fundamental infrastructure for urban life. As climate change intensifies environmental pressures and urban 
populations continue to grow, reconnecting cities with nature has become a central strategy for promoting 
resilience, well-being, and sustainability. In recent years, this thinking has expanded from the scale of 
individual buildings to the broader urban dimension through the concept of biophilic cities. Biophilic cities 
place nature at the core of urban planning and governance, promoting daily, multisensory contact with 
natural elements across all spatial scales—from interiors and streetscapes to neighbourhoods, river 
corridors, and regional ecological networks (Beatley, 2016). These cities are characterised not only by the 
quantity of green and blue spaces, but by the intensity, accessibility, and continuity of human–nature 
interactions. Biodiversity, tree canopy coverage, restored waterways, and connected green infrastructures 
become essential components of urban form, enabling cities to function as complex socio-ecological 
systems rather than purely technical constructs. In this context, rivers and post-industrial landscapes have 
gained renewed significance. Historically, urban development has heavily modified river systems, often 
channelising, burying, or degrading them to accommodate industrial production, transport, and waste 
disposal. Such transformations have contributed to ecological fragmentation, increased flood risk, and the 
loss of ecosystem services. In response, European environmental policies, including the Water Framework 
Directive and Flood Risk Management Directive, have encouraged a shift toward river restoration and more 
adaptive, nature-based approaches to water management. Urban river restoration is now widely recognised 
as a key strategy for enhancing city resilience, improving water quality, mitigating climate risks, and 
providing accessible spaces for recreation and psychological restoration (Prominski et al., 2012). Nature-
based Solutions (NbS) have emerged as an operational framework to translate these principles into planning 
and design practice. Defined as actions inspired by, supported by, or derived from natural processes, NbS 
aim to restore degraded ecosystems, enhance biodiversity, and deliver multiple co-benefits for climate 
adaptation, risk reduction, and human well-being (Scott et al., 2016). Applied to urban regeneration, NbS 
move beyond site-specific conservation toward multifunctional and connected green–blue infrastructures 
that integrate ecological, social, and spatial objectives. More recently, the concept of re-naturing the city 
has further advanced this discourse by framing cities as hybrid socio-ecological systems in which natural 
and artificial components are deeply intertwined. This perspective challenges purely technological or 
engineering-driven models of sustainability, advocating instead for regenerative approaches that work with 
natural processes across multiple scales (Beatley, 2011; Lennon et al., 2014). Re-naturing urban 
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environments entails restoring ecological functions, reactivating ecosystem services, and reshaping urban 
metabolism to support both present and future needs. In post-industrial contexts, such as former 
brownfields, this approach offers a powerful lens for understanding urban regeneration as a process of 
ecological and social repair. Within this theoretical landscape, the regeneration of Phoenix-See in Dortmund 
can be interpreted as a paradigmatic example of nature-based urban transformation. The project embodies 
a shift from industrial degradation toward a biophilic and regenerative model of urban space, where water, 
vegetation, and biodiversity play a central role in redefining human–space relationships. By evaluating 
Phoenix-See through established biophilic design frameworks, this study situates the case within the broader 
scientific debate on how nature can function as a curative agent in repairing damaged urban environments 
and fostering healthier, more resilient cities. 

  

44..  SSTTUUDDYY  AARREEAA::  AANNAALLYYSSIISS  OOFF  NNBBSS  IINN  TTHHEE  PPHHOOEENNIIXX--SSEEEE  PPRROOJJEECCTT  

Between the late nineteenth and early twentieth centuries, Dortmund’s rapid urban expansion led to 
the formation of highly compact working-class neighbourhoods. Among these, Hörde—located 
approximately five kilometres south-east of the city centre—hosted from 1841 the Hermannshütte 
steelworks, on the site now occupied by Phoenix-See. The close spatial proximity between housing and 
heavy industry, typical of the nineteenth-century English industrial urban model adopted in the Ruhrgebiet, 
produced a dense and poorly permeable urban fabric, largely devoid of public open spaces and green areas 
(Benevolo, 1991). Unsealed surfaces were almost entirely replaced by paved yards, and industrial storage 
areas, which severely polluted local watercourses. In addition, ground subsidence caused by mining 
activities prevented the construction of a closed sewer system, leading to the transformation of the Emscher 
River into an open-air wastewater channel. Its course—and that of its tributaries—was straightened, 
canalised, and lined with concrete embankments. In this context, the Hoesch Kanal, built about eight metres 
below the Hermannshütte plant, functioned both as a combined sewer and as the main conduit for the river 
flow over a stretch of approximately two kilometres. Similarly, the smaller Hörder Bach stream, located on 
the western edge of the area, was buried in the early twentieth century during the construction of the steel 
complex (Wantzen et al., 2022). Following the decline of the steel industry and the dismantling of the plant 
at the end of the twentieth century, the Dortmund City Council unanimously approved, in 2000, a major 
urban regeneration project promoted within the ten-year Dortmund-Project programme, aimed at the city’s 
economic and spatial restructuring. After the demolition of the above-ground industrial structures and the 
acquisition of the site by the municipality, the operational phase began in 2005, at that time one of the 
largest construction sites in Europe (Figure 1).  
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Figure 1: The transformation process of Phoenix-See (Google Earth Pro). 
 
More than 2.5 million m³ of soil and approximately 420,000 m³ of reinforced concrete demolition 

material were relocated to create the lake basin and the new development areas. During the works, the 
Emscher valley was reopened and the river course was diverted to the northern edge of the basin. The 
flooding of the lake with groundwater and freshwater started on 1 October 2010 and was completed in May 
2011. Within this regeneration process, the spatial reconfiguration of the former industrial site was largely 
driven by the implementation of Nature-based Solutions (NbS), understood as interventions inspired by and 
based on natural processes, capable of delivering environmental, social, and economic benefits while 
enhancing territorial resilience (Tang et al., 2021). NbS introduce ecological elements and processes into 
urban environments through context-specific solutions that respond to local environmental challenges. In 
the Phoenix-See project, these solutions take the form of a coordinated system of blue and green 
infrastructures that reshaped the area’s hydrological regime, public space network, and ecological 
functioning. Among them, Sustainable Urban Drainage Systems (SUDS) play a central role as a specific 
typology of NbS related to water management. SUDS consist of vegetated and often wet open spaces 
designed to complement conventional sewer systems by promoting soil permeability, water retention, and 
infiltration, while simultaneously improving microclimatic conditions and landscape quality. From a 
hydrological perspective, the main urban devices implemented in the Phoenix-See area can be interpreted 
as blue infrastructures functioning as SUDS. These include the artificial lake itself, the renaturalised Emscher 
River, and the reopened Hörder Bach stream (Figure 2).  
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Figure 2: Phoenix-See Sustainable Urban Drainage Systems (photos by Stadt Dortmund and 
https://www.eglv.de/emscher/neueemscher/) 

 
Together, they form an integrated water management system designed to mitigate flood risk, restore 

natural hydrological processes, and enhance the environmental quality of the site. The Phoenix Lake 
operates as a naturalistic artificial retention basin with a total capacity of approximately 840,000 m³, of 
which around 240,000 m³ are reserved for flood retention from the upper Emscher catchment (van de 
Weyer et al., 2024). Beyond its recreational function, the lake plays a key hydraulic role in collecting, 
temporarily storing, and regulating stormwater flows. The effectiveness of this system was tested during an 
extreme rainfall event on 14 July 2021, when approximately 160,000 m³ of water from the Emscher were 
diverted into the lake via a bypass, triggering the overflow threshold for the first time since its construction. 
Post-event monitoring confirmed that all technical elements—such as the separation dam, inflow and 
outflow structures, and bottom outlet—functioned as designed, preventing flooding of the surrounding 
residential areas and critical infrastructure, including the U41 metro line (Emschergenossenschaft 2023). 
The event also highlighted challenges related to water quality: the inflow of mixed stormwater and sewage 
led to a temporary increase in nutrient concentrations, phytoplankton proliferation, and reduced oxygen 
levels, resulting in a short-term deterioration of the lake’s ecological status under the EU Water Framework 
Directive (Volkens et al., 2023).  However, water quality subsequently improved through a combination of 
natural purification processes—driven by aquatic vegetation—and technical measures, notably an 
advanced phosphate removal system based on adsorption on iron hydroxide granules. Recent chemical 
analyses have not detected contamination linked to the former steelworks (Emschergenossenschaft 2023). 
Complementing the blue infrastructures, the regeneration project introduced an extensive system of green 
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areas and public spaces that significantly transformed the former industrial landscape. Public green areas 
cover approximately 11 hectares, while public roads, paths, and plazas extend over about 12 hectares, 
creating a continuous and accessible open space network around the lake. Phoenix-See has become a 
major recreational destination for both residents and visitors, offering a dense network of pedestrian paths 
and cycling routes that encircle the lake and connect it to adjacent green spaces. These infrastructures 
support everyday leisure activities and promote active mobility, reinforcing the role of green spaces as 
integral components of urban well-being. The green infrastructure system is enriched by a variety of 
recreational facilities, including bocce courts, children’s playgrounds, wooden seating elements integrated 
into landscaped areas, and piers supporting water-based activities. The artificial hill known as the 
Kaiserberg, formed using excavation material from the site, contributes to the morphological diversification 
of the landscape while offering panoramic viewpoints over the lake and surrounding neighbourhoods. In 
addition to horizontal green spaces, several residential and commercial buildings surrounding the lake 
incorporate green roofs, enhancing ecological connectivity and urban biodiversity. The architectural design 
of these buildings, featuring expansive reflective glazing, amplifies the visual integration with the surrounding 
environment, mirroring the sky at upper levels and the lake and vegetated areas below. In parallel with 
hydrological regulation and public space provision, the Phoenix-See project has generated significant 
ecological benefits, particularly in terms of biodiversity. The renaturalisation of water bodies and the creation 
of heterogeneous habitats along the lake’s perimeter have facilitated spontaneous ecological succession in 
the absence of direct anthropic interventions. In 2012, NABU—the largest environmental association in 
Germany—recognised Phoenix Lake as the water body with the highest bird species diversity in the 
Dortmund area (Figure 3).  

 

 

Figure 3: Bird biodiversity at Phoenix Lake (photos by the authors, 2023-2025). 
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A monitoring campaign conducted in 2014 recorded 46 bird species, including 12 regionally 
threatened species, with continued growth observed in subsequent years. The lake’s extensive reed belt, 
which covers more than half of its shoreline, provides essential breeding and refuge habitats for avifauna, 
supporting stable populations of both migratory and resident species, such as tufted ducks, reed buntings, 
common gulls, moorhens, and red-crested pochards. The presence of approximately 60–70 Canada geese 
and wild geese per season further indicates the habitat’s ecological suitability. At the benthic level, the 
lakebed is characterised by a dense (>90%) coverage of stonewort algae (Chara sp.), intentionally 
introduced to enhance ecological quality and limit the spread of invasive aquatic species. Despite the 
temporary disturbances caused by the 2021 flood event, biological indicators point to a progressive 
ecological recovery, with monitoring reporting up to 129 taxa of aquatic invertebrates (Web-1). Overall, the 
transformation of Phoenix-See represents a profound shift from a degraded, impermeabilized, and heavily 
polluted industrial site—with buried and contaminated rivers, soil loss, and restricted access—to a 
dynamic, multisensory, and publicly accessible urban environment. What was once a closed, static, and 
divisive space dominated by the steelworks has been replaced by a lively landscape that restores soil vitality 
and fosters human–nature interactions. This complete turnaround not only regenerates the physical 
environment but also sets the stage for a deeper exploration of how biophilic design principles, as articulated 
by Kellert, can enhance sensory engagement, well-being, and ecological integration in post-industrial urban 
spaces.  

55..  DDIISSCCUUSSSSIIOONN  

This discussion examines the extent to which the regeneration of Phoenix-See can be considered 
biophilic, understood as the capacity of nature-based urban transformation to repair degraded environments 
while restoring meaningful and sustained relationships between people and space. The assessment is 
grounded in the biophilic design framework articulated by Kellert (2008) and systematised by Kellert and 
Calabrese (2015), which organises human–nature relationships into three complementary domains: (1) 
direct experience of nature, (2) indirect experience of nature, and (3) experience of space and place. This 
analytical structure is intentionally retained, as it provides a robust interpretative lens through which to 
evaluate the multisensory, spatial, and experiential dimensions of urban regeneration. At the same time, the 
discussion is informed by Kellert’s later work (2018), in which biophilic design is further strengthened 
through the formulation of nine overarching principles that define the conditions under which biophilic 
strategies effectively enhance human health, wellbeing, and ecological performance. Rather than 
introducing a new evaluative framework, these principles are used here to clarify how and why the biophilic 
qualities identified through the 2015 framework can be considered coherent, integrated, and enduring. 
Direct experience of nature (1) refers to physical and sensory contact with living systems and natural 
processes, including water, vegetation, wildlife, light, air, and seasonal dynamics (Kellert, 2008). In post-
industrial contexts, such experiences are particularly relevant, as ecological restoration can counteract both 
environmental degradation and the sensory impoverishment typical of former industrial landscapes. At 
Phoenix-See, direct engagement with nature is structured around a continuous and integrated blue–green 
infrastructure system that restores hydrological processes while embedding ecological functions within 
everyday urban life. The artificial lake, together with the renaturalised Emscher River and the reopened 
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Hörder Bach stream, reintroduces visible, audible, and dynamic water systems that support flood regulation, 
water purification, and habitat creation. These features exemplify what Kellert (2018) identifies as a core 
condition of effective biophilic design: nature must advance human physical and mental health through 
sustained and meaningful exposure, rather than through isolated or decorative elements. The surrounding 
green spaces, pedestrian paths, and cycling routes promote prolonged, repeated, and immersive contact 
with natural elements, aligning with the principle that biophilic design should encourage engagement and 
immersion in natural features and processes. Biodiversity recovery—evident in reed belts, avifauna, and 
aquatic organisms—enhances ecological complexity and reinforces perceptions of authenticity, seasonal 
change, and non-human presence. In this sense, Phoenix-See supports direct biophilic experiences that 
function as part of an interconnected ecological whole, rather than as fragmented or episodic encounters. 
Indirect experiences of nature (2) involve symbolic, material, and representational connections to natural 
systems, including the use of natural materials, forms inspired by ecological patterns, and design strategies 
that convey information richness, time, and transformation (Kellert & Calabrese, 2015). These dimensions 
play a crucial role in reinforcing cognitive and emotional relationships with nature within the built 
environment. At Phoenix-See, indirect biophilic experiences emerge through architectural and landscape 
strategies that visually, materially, and symbolically integrate the built environment with its ecological setting. 
Green roofs contribute to urban biodiversity and ecological connectivity, while wooden seating elements and 
landscaped public spaces provide tactile and visual references to natural materials. Reflective glazed 
surfaces amplify visual connections by mirroring sky, water, and vegetation, strengthening continuity 
between architecture and landscape. Beyond materiality, the project incorporates memory and narrative as 
indirect biophilic elements. The Kulturinsel Phoenixsee and the preservation of industrial relics embed 
ecological regeneration within the historical structure of the site, reinforcing a sense of continuity rather than 
rupture. This approach resonates with Kellert’s (2018) emphasis on emotional attachment and authenticity: 
biophilic environments are most effective when they foster meaningful relationships grounded in place 
identity and cultural memory, rather than presenting nature as an abstract or artificial construct. Experiences 
of space and place (3) refer to spatial configurations that support prospect, refuge, movement, and social 
interaction—qualities historically linked to human evolutionary adaptations to natural environments (Kellert, 
2008). In biophilic design, these spatial attributes contribute to wellbeing by balancing exploration, safety, 
and social engagement. Phoenix-See offers a legible and accessible spatial structure characterised by 
continuous pathways that facilitate intuitive wayfinding and active mobility. Elevated viewpoints, such as the 
Kaiserberg, provide prospect over the lake and surrounding neighbourhoods, while smaller-scale 
elements—covered piers, sheltered seating, and wooden platforms—offer refuge within more open spaces 
(Figure 4).  
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Figure 4: View from the lake and view from Kaiserberg (photos by the authors, 2023-2025). 

These features align with Kellert’s (2018) principle that biophilic design should create integrated 
settings in which the ecological whole is experienced as more than the sum of its parts. Social interaction 
is further supported through installations such as the Whisper Bridge, which transforms spatial distance into 
playful communication, and through the enogastronomic path, which introduces seasonal, cultural, and 
sensory dimensions connected to local ecological processes. Collectively, these spatial strategies foster a 
sense of community that includes both human and non-human actors, reinforcing nature’s role as an active 
mediator of social life. 

 

66..  CCOONNCCLLUUSSIIOONN  

Overall, the regeneration of Phoenix-See demonstrates a high degree of biophilic integration 
achieved through the coherent interaction of ecological processes, multisensory experiences, and spatial 
structures. Interpreted through the 2015 biophilic design framework and reinforced by the nine principles 
articulated by Kellert in 2018, the project shows how nature can function as a structuring agent of urban 
regeneration rather than a decorative addition. However, the transformation also reveals critical tensions. 
Feelings of nostalgia and loss related to the site’s former industrial identity persist, as historically rooted 
functions have been replaced by commercial and recreational uses (Frank, 2021). Moreover, processes of 
gentrification influence access to the regenerated landscape, potentially limiting the equitable enjoyment of 
designed nature and constraining its therapeutic and social benefits. These findings suggest that while 
Phoenix-See could represent a model for biophilic regeneration in post-industrial contexts, its long-term 
effectiveness depends on integrating social equity and accessibility into biophilic design and planning. In 
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line with Beatley’s perspective on biophilia at the urban scale, biophilic regeneration should be understood 
as a socio-ecological project that simultaneously repairs ecosystems, restores human–nature relationships, 
and ensures inclusive access to the benefits of urban nature. 
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AABBSSTTRRAACCTT  

Since ancient times, the process of urbanization of human settlements has been based on the 
presence of water. Historically, cities have indeed grown around navigable waterways or seaports. Water 
has been a crucial means of transportation for goods and people. Furthermore, it is a fundamental element 
for the livability of functional and residential aggregations and for shaping the built environment. It is crucial 
to ensure the survival, development, and well-being of urban communities, directly influencing multiple 
aspects of city life, from basic provision to environmental quality and economic sustainability. In Gulf 
countries, characterized by arid climates, such a symbiotic relationship between water and cities is even 
more stringent. 

The paper will address predominantly design-related themes that consider urban requalification of 
sites in different ways influenced by the presence or absence of water. These sites, located both on the 
coast and in the desert, demonstrate their strategic potential and high relevance for the sustainable future 
of Gulf Arab cities. Projects, developed by students within architectural design courses in both local and 
international architecture programs, have interpreted the relationship with water as foundational to the urban 
characteristics of the sites. To obtain a multiplicity of viewpoints, the selected projects describe a variety of 
scenarios. The presence of water can condition possible future urban solutions by stimulating the drafting 
of various design approaches, assuming specific spatial potentialities from time to time. The paper will 
investigate the characteristics of artificial manipulation of coastal geography and how architecture, acting 
as a catalyst for environmental requalification, can promote sustainable real estate developments. In another 
case, the theme of requalification of industrial port areas will be addressed. Over time, the expansive process 
of many contemporary cities has changed the identity nature of the original port areas. These areas, initially 
conceived as purely productive and peripheral, become central and strategic for the redefinition of 
contemporary urban planning. They require design attention that promotes and assigns a new identity, both 
spatially and functionally. Finally, albeit in different ways, the desert has also witnessed housing 
developments closely linked to the presence of water. The ancient trade routes through the inland territories 
of the Arabian Peninsula connected points on maps indicating the presence of oases. Along these routes, 
we can now identify modern road axes connecting major contemporary urban centers. In such environments, 
some Bedouin communities have developed from nomadic to settled, thanks to government-sponsored 
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housing programs. Desert settlements today require a reexamination of their antagonistic identity, both in 
relation to urban centers and contemporary urban peripheries. 

In conclusion, the design ideas and architectural solutions represented in the works developed by 
students demonstrate the transformative power of water. They confirm the possibility of applying social and 
environmental sustainability principles to different areas. Still, they all share a foundational relationship with 
water, which has become a fundamental design element for their architectural redefinition. 

 
KKEEYYWWOORRDDSS: Arabian Gulf Cities, Water, Urban Development, UAE 

  

11..  IINNTTRROODDUUCCTTIIOONN    

Throughout history, the process of urbanization has been deeply intertwined with the presence of 
water. In their earliest forms, cities emerged around navigable waterways or seaports, utilizing water for 
their survival and as a vital mode of transportation for goods and people. This crucial element has not only 
shaped the physical environment but also ensured the survival, development, and well-being of urban 
communities [1]. Its influence permeates multiple aspects of city life, from essential services to 
environmental quality and economic sustainability. In the Gulf countries, where arid climates prevail, this 
symbiotic relationship between water and cities is even more pronounced, underscoring the central role of 
water in shaping the physical environment and urban planning. 

In the UAE and neighboring nations, global warming is causing increasingly high temperatures and 
low precipitation rates. However, Emirati cities' rapid growth and urbanization have triggered an 
unprecedented demand for water. Furthermore, the luxurious lifestyle and lack of conservation measures 
among residents have led to high levels of water consumption and waste. In the UAE, per capita water 
consumption is 550 liters per capita per day, compared to a global national average of 250 liters per day 
[2]. 

As the demand for water continues to rise, the nation's resources are becoming increasingly 
strained. A stark projection suggests that per capita water availability in the MENA region could be halved 
by 2050, posing severe threats to the region's already-stressed aquifers and natural hydrological systems 
[3]. Presently, the country relies heavily on seawater desalination to meet its needs, including the production 
of drinking water [4]. 

Dubai, known for its grandeur and architectural prowess, never ceases to amaze the world with its 
spectacular real estate projects, often seeking water geographical connection. Other Gulf cities have 
assimilated Many lucrative urban planning and land modeling strategies pioneered in the emirate. This 
refers, above all, to the redefinition and artificial lengthening of the coastline, which tends to increase the 
number of buildings lots with direct access to the sea. This relationship with water, always considered an 
addition to the value of real estate, is pursued on the coast and within the urban agglomeration. An example 
is the completion of the Dubai Canal, which extended the Dubai Creek to the sea in the Jumeirah area. 
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On the one hand, this urban planning operation has allowed for a better environmental structure of 
the waters of the saltwater arm. However, the value of the real estate areas adjacent to the new waterway 
has enormously increased. A fact confirmed by the nature of the luxury residential projects currently under 
construction along that portion of the canal but also by the boost that the Business Bay area has benefited 
from [5] 

Recently, the relationship with water has been expressed mainly through creating new areas of the 
city that have artificially conquered the stretch of sea in front of the coast (The palms, La Mer, Dubai Islands, 
etc.). Recently, water has become an attractive and dominant element of the real estate offer both in terms 
of characterizing public spaces and amenities offered with the purchase of newly built apartments and from 
an eminently architectural point of view. The city's skyline, characterized by towering skyscrapers and 
innovative designs, seems to continue to push the boundaries of luxury. In the most luxurious examples, the 
practice of proposing a facade that hosts private swimming pools attached to the balconies of luxury 
apartments is emerging [6]. 

It is an architectural trend that appears to compensate for the impossibility of pursuing the creation 
of green facades that are proposed in some new buildings in other continents and which, for obvious reasons 
of efficient maintenance, encounter difficulties in being created in arid climates like the UAE. Therefore, to 
maintain its opulence, the city seems to rely on the freshwater it does not have. To overcome this 
shortcoming, Dubai and the rest of the UAE turn to the sea, using energy-intensive desalination technologies 
that help hydrate the rapidly growing metropolis. All this has a cost. Experts say Dubai's reliance on 
desalination harms the Persian Gulf, producing a brackish waste known as brine, which, along with 
chemicals used during the desalination process, increases salinity in the Gulf. Furthermore, it increases the 
temperature of coastal waters and damages biodiversity, fisheries, and coastal communities [7]. 

The environmental impact of urban and architectural operations is not the main focus of this writing, 
although it is fundamental. In contrast to the examples mentioned earlier, the focus is on research conducted 
through design developments exploring water beyond its speculative value. These urban hydrosystems aim 
to engage with water in various ways to propose sustainable and innovative designs. The projects discussed 
in this text serve as illustrations of contemporary urban water-related issues in the Gulf cities. Below, we 
have chosen to discuss urban and architectural projects designed by students who have worked on the 
reconversion of port areas that are no longer productive, the relationship between the artificially modified 
coastline and its possible improvement in environmental conditions, and finally, the potential for urban 
development of settlements linked to the presence of oases in the desert. 

 

22..  TTHHEE  RREECCOONNVVEERRSSIIOONN  OOFF  TTHHEE  DDIISSMMIISSSSEEDD  IINNDDUUSSTTRRIIAALL  HHAARRBBOORR  

The first project we illustrate addresses the theme of the functional reconversion of industrial areas 
that have lost their productive vocation over time. Given their centrality concerning the city's urban 
expansion, they remain strategic if considered integral parts of the overall urban development. This theme 
unites many metropolitan areas in the Gulf, but not only. In fact, since the beginning of the 2000s, political 
economists have produced a wide range of publications on urban regeneration projects and their potential 
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for the functional reconversion of city areas (Swingedouw et al., 2002; Orueta & Fainstein, 2008; Guironnet 
& Halbert, 2014). 

Within the general theme, the reconversion of port areas represents a specific chapter. In many 
cases, cities and their ports have established a relationship regulated by precise balances, which have 
determined the lines of their morphological structure, influencing their economy and the organization of 
social life [11]. Over the years, this relationship has, in many cases, deteriorated, often creating territorial 
fractures due to the transformation of technologies for transporting and moving goods. In some cases, the 
growth in the volume of operations required moving the original structures to new, larger, and more efficient 
ports. Given their predominant coastal nature, this problem can be observed in several Emirati cities. 

Except for Al Ain, all the major cities of the UAE are located on the southern coast of the Persian 
Gulf. This location depends on the various factors that historically caused their settlement. Since ancient 
times, the first villages that gave rise to the current contemporary metropolises have benefited from their 
strategic position inserted in the sea and land routes of intercontinental trade. At the same time, the primary 
sources of subsistence, such as pearl cultivation and fishing, in an area with a hostile climate and somewhat 
stingy with natural resources came from the sea. Therefore, it is evident that this connection with the sea 
for the cities of the United Arab Emirates has continued and consolidated up to the present day. 

In many cases, immediately after the foundation of the first urban centers, the areas containing port 
equipment and infrastructure played a central role in their urban development. One example is the Mina 
Zayed area in Abu Dhabi, where the Zayed Port is located. Opened in the early 1970s, Zayed has been Abu 
Dhabi's central port for over 40 years and has played a fundamental role in promoting the emirate's 
international trade [12]. Furthermore, this central commercial maritime hub has extended its activities over 
time, offering essential tourist cruise facilities [13]. 

The port is flanked by a vast logistical support area that overlooks Al Lulu Island and is the terminal 
location of the Corniche, Abu Dhabi's seafront. Beyond Mina Zayed, overlooking the canal that separates 
the center of Abu Dhabi from its urban branches to the northeast on Sadiyaat Island, the new architectural 
jewels of the city stand out. A series of public buildings, predominantly cultural, completed or still under 
construction, designed by contemporary star architects such as Jean Nouvel, Norman Foster, Frank Ghery, 
and Mecanoo, to name a few. 

Therefore, it can be argued that if in the past Mina Zayed, at least from a geographical point of view, 
constituted the terminal coastal element to the north-east of the capital's urban system, today it is taking 
on the role of a fundamental node in the framework of strategic development of the city'. Beyond Mina 
Zayed, there is no longer the emptiness of the desert but, rising rapidly, the area of Sadiyaat, that of the 
great museums, which aspires to become a point of reference for cultural tourism on a global level. Perhaps 
also for this reason, the industrial role of the Zayed Port was almost completely dismantled in 2012 with the 
transfer of critical shipbuilding activities relating to containers to the Khalifa Port—a 7.2-billion-dollar 
operation [14]. Further from the city, strategically positioned halfway between Abu Dhabi and Dubai, the 
new port seems to be able to collect and sort "heavy" trade in a much more modern and efficient way. 

The operation frees Mina Zayed from the yoke of industrial vehicle traffic which is now unsustainable 
for the city center and incompatible with the urban planning ambitions linked to the area's new identity. For 
these reasons, a near future needs to be planned for Mina Zayed. The large storage area, filled with identical 
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warehouses arranged according to a functionally obsessive spatial grid, becomes an opportunity to rethink 
its typological destination. Mina Zayed indeed represents one of the first and most important examples of 
necessary coastal industrial urban regeneration in the United Arab Emirates and perhaps in the entire Gulf 
[15]. 

In an urban cultural scenario that is not yet able to reflect on the me errors caused by the sudden 
growth that has characterized the last decades of the Emirates' metropolitan landscape, a new question 
arises for the first time: What will be the future spatial character (and functional) associated with Mina Zayed 
and all similar places in the region that are gradually undergoing the same transformation? 

The design choices must first establish the level of identity change these areas must undergo. If, at 
a superficial glance, places like Mina Zayed seem to take on purely industrial roles that are far from 
proposing specific social and community realities, we may understand something else through a close 
analysis. In the Gulf cities, these areas are often inhabited by the same immigrants who work there. Over 
time, they consolidate their presence by becoming bearers of a cultural expression beyond their mere 
productive contributions. It has been a long time since Mina Zayed became part of the collective urban 
imagination of Abu Dhabi as a place in itself. Over the years, the cultural multitude has built a plant souk, a 
fruit and vegetable market, a meat market, a carpet souk, a date souk, and a further wholesale souk [16]. 
Within each market, hundreds of men and women have settled and have found a home in this city: Iranians, 
Indians, Syrians, Pakistanis, Bangladeshis, and many others [17]. While the urban regeneration of coastal 
cities in the United Arab Emirates is receiving global attention from researchers and scholars, almost no 
literature has examined the transformations taking place in the local communities present on the coastal 
strip in the country [18]. For this reason, the theme of the redevelopment of Mina Zayed becomes a model 
of architectural and urban research that contains global suggestions. They go beyond the specificity of the 
site in question to attempt to define "strategic directions" that can be applied in any similar context. 

The interests at stake are multiple and of great importance. Consequently, the projects underway 
also reflect this specific urban weight. The recent architectural regeneration interventions of some 
warehouses that have been converted into cultural or educational centers demonstrate a regenerative 
process already present. Furthermore, other project proposals have remained on paper for a long time but 
are becoming more and more realistic and in the process of being built [19]. For example, Modon Properties 
has announced the start of work on the redevelopment plan for the entire area into a predominantly 
tourist/commercial destination, also providing for a residential program for almost three million square 
meters [20]. This process began with the demolition of the Mina Plaza, an unfinished building; it was a 
symbol of potential for many years but never resolved real estate interest. The Mina Zayed redevelopment 
project will constitute the geographical point of connection between the modernist city center of Abu Dhabi 
and the new urban areas planned for Saadiyat Island. It will have to accommodate cultural and social 
multiplicity demands, converting them into new and appropriate architectural languages and urban 
spatialities. 

Starting from this analysis, which focuses on both the urban and cultural characteristics of the 
context, the students of the Architectural Design course for the Enhancement and Conservation of the 
Architectural Heritage of the Polytechnic University of Marche supervised by Prof. Gianluigi Mondaini and 
the writer, have developed a project proposal for the requalification of a part of the area. The project 
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proposes adding multiple innovative functions to create a new significant urban centrality. The area's 
transformation occurs without altering the pre-existing industrial context through minimal removals and the 
addition of an architectural superfetation consisting of a new layer of designed elements. 

 The central road is the generator and catalyst of redevelopment. It divides the two linear and parallel 
blocks of the warehouses. A series of new volumes define the large pedestrian axis, creating new urban 
fronts. The added volumes mainly provide catering functions to the reclaimed road. Compared to the existing 
geometric order, their particular and differentiated shapes stand out on the central avenue, creating a 
perceptive dynamism. This functional buffer is between the central public axis and the new functions in the 
renovated existing warehouses. In addition to the added functions, it provides a new access system to the 
volumes behind it. The new Auditorium is a telescope-shaped element that unites four warehouses and 
overlooks the volumetric panorama, becoming a landmark visible at night. The new art galleries, spaces 
dedicated to coworking, and laboratories are versatile and suitable for various functions that can be modified 
over time as needs change. The commercial functions are strategically positioned on the main pedestrian 
routes, while some are dedicated to outdoor sports (football, skateboarding, and climbing). 

The new volumes influence the landscape design of the entire area. Their geometries overlap with 
the linear pattern of the flooring, creating green spaces and bodies of water that improve user comfort from 
both a perceptive and environmental point of view. The road network connection is resolved by identifying 
drop-off areas and car parks near the primary nodes of the project. 

 

33..  TTHHEE  GGRREEEENN  LLAAGGOOOONN  

The "Green Lagoon" is a multifunctional project proposed for the body of water called Al Khan in 
Sharjah. It is an urban development that combines the possibility of building prestigious residential units, 
public spaces, and related services, considering the intervention's high sustainability, especially from the 
point of view of improving the lagoon's general environmental conditions.   

The lagoons of Al Khalid, Al Khan, and Al Mamzar are among the most critical natural resources of 
the Emirate of Sharjah, as they play an essential role in the coastal socioeconomic environment of the area 
[21]. They are located at the center of the contemporary development of the city of Sharjah and are 
surrounded by a series of high-rise residential towers. Although lagoons are characteristic of the coastline 
of the city of Sharjah, they are not a natural morphological phenomenon, having been created artificially 
[22]. 

The Al Khan area, as depicted in the first aerial photos, was predominantly characterized by what 
the Arabs refer to as 'Sabkha' ( سبخة). This is a coastal and supratidal mudflat that sits just above normal 
high tide levels, graded between land and intertidal zone within narrow coastal plains. While the nearby 
Khalid Lagoon was built and stabilized around 1980, the Al Khan Lagoon remained in its original 'Sabkha' 
condition until the early 1990s, marking a significant phase in its evolution. 

In 2000, the Al Qasba Canal was built, connecting the two lagoons, Al Khan and Al Khor. This project 
has had a positive impact on the general environmental quality of the area. The connection between the two 
artificial lakes improved water quality by allowing tidal flow from one lagoon to the other. However, despite 
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the Al Qasba Canal's positive environmental impact, the water quality in some areas of the Al Khan Lagoon 
still has pollution problems. In fact, these water bodies built in urban areas resemble small and shallow 
semi-closed lagoon systems but have long washing times and limited water exchanges [23].  

The "Green Lagoon" project, designed by Tigran Kostandyan and supervised by the writer, intends 
to address this problem by proposing an alternative real estate strategy. The proposal involves the 
establishment of a residential neighborhood through the use of innovative water disposal and recycling 
systems. Furthermore, introducing the mangrove biome as the main element of the landscape proposal will 
allow for improving the general quality of the lagoon waters. Mangroves are taxonomically diverse, primarily 
woody plants commonly found in the intertidal zone on the fringes of tropical and subtropical coasts. They 
are salt-tolerant trees that grow on tidal flats [24]. 

Mangrove species are uniquely suited to tolerate the dynamic and physiologically stressful intertidal 
environment, facing extreme conditions such as anoxic and fluid sediments, repeated tidal flooding, high 
salinity, and a limited time window available for rooting and establishment [25]. They can maintain high 
rates of photosynthesis and growth in saline sediment conditions because they have structural and 
anatomical characteristics that confer water use efficiency [26]. Mangrove forests are present in the United 
Arab Emirates, especially along the coast of Umm al Quwain, Abu Dhabi, and Fujairah. Qualitatively, it has 
long been known that mangrove forests provide different types of services due to their physical environment 
and biological characteristics [27]. Among these capabilities, the one that interests us most here is the 
ability to play an important role in recharging aquifers and maintaining water quality by filtering river and 
tidal waters from sediments, minerals, contaminants, and nutrients. The dense root structures of mangrove 
trees allow them to function as natural filters by capturing fine sediments. 

The project involves two linear platforms anchored to the bottom of the lagoon, which connect the 
public spaces of the Al Qasba canal with a pedestrian bridge. The two "floating" avenues are surrounded 
by mangrove forests, which, as previously described, in addition to constituting an attractive landscape 
solution, contribute to improving the water quality in the lagoon. The entire project area is pedestrian but 
proposes a small-scale autonomous electric transport system connecting various areas and buildings. 

The two main directions of the project are characterized according to functional areas. The areas 
surrounding Al Qasba contain functions that replace an ideal continuation of the public vocation of the canal. 
In the more central areas of the lagoon, the residential functions are positioned in a way that benefits from 
greater privacy, a direct relationship with the surrounding lagoon, and broad views of the water and the city 
skyline. An exchange car park is located at the opposite end of the lagoon. From it, there is access to an 
electric rail transport service that connects the various parts of the project and allows rapid movement for 
the complex's inhabitants. 

Unlike many artificial islands built in the region, "Green Lagoon" does not involve dredging 
operations. The project is elevated above the water by a structural grid anchored to the ground, allowing 
water to flow beneath it. The project was defined as considering local environmental conditions by providing 
large public spaces within the lagoon. Therefore, the sustainable design strategy adopted considers the 
concept of "eco-system" as a founding element of the new architecture proposed for the lagoon. 
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44..  AAGGRRIICCUULLTTUURRAALL  HHYYDDRROOSSCCAAPPEESS  OOFF  TTHHEE  DDEESSEERRTT  

In the internal regions of the United Arab Emirates, far from the crowded coastal metropolises, lies 
a vast desert characterized by harsh terrain, where several little-known Bedouin villages are located. Such 
settlements witness the delicate balance between human survival, rich cultural heritage, and the local 
landscape's extreme natural and climatic conditions, dominated by dunes and rocky mountains. Sometimes, 
however, it is possible to identify water sources that have allowed the formation of original communities in 
these landscape areas, commonly known as oases. Traditionally, scholars of the urban and architectural 
phenomena of the Gulf have focused mainly on urban centers, neglecting the villages present in the internal 
areas. However, recently, due to a seemingly unstoppable expansion towards the desert, local authorities 
have begun to turn their attention to studies and proposals for the redevelopment and development of inland 
settlements [28]. A significant example is represented by the Dubai Rural and Countryside Development 
Master Plan, approved by Sheikh in November 2022 [29]. These settlements can be viewed as strategic 
locations to counter urban over-expansion by expanding into the desert in search of land for economic 
development. Numerous scholars have studied the negative impacts of this phenomenon, including 
increased energy consumption and pollution, traffic congestion, and the loss of identity in urban areas. The 
natural environment is also suffering severe consequences, with the destruction of wildlife habitats and the 
fragmentation and degradation of natural areas. [30] From this point of view, the valorization and 
development, both functional and spatial, of desert villages can create a sustainable alternative to urban 
expansion that can benefit local populations and the natural environment. Below, we will explain in detail 
the context and illustrate the design results of a collaboration that took place in 2022 between the 
Architectural Design VII courses held at the American University of Ras Al Khaimah in the UAE and 
Architectural Design for the Enhancement and Conservation of the Architectural Heritage held at the 
Polytechnic University of Marche in Italy. 

The main goal of the research collaboration was to create project proposals that would enhance the 
appeal of the areas for the benefit of current and future residents. In order to achieve this, it was important 
to thoroughly analyze the local landscape, as well as the urban, economic, and cultural characteristics, in 
order to develop design solutions that would reinforce and optimize the existing features. This approach was 
considered crucial due to the unique nature of the context [31]. 

 

55..  AADDAAPPTTAATTIIOONN  AANNDD  AAGGRRIICCUULLTTUURREE::  LLIIVVIINNGG  IINN  TTHHEE  UUAAEE  DDEESSEERRTT    

Despite extreme environmental challenges and water scarcity, local communities have inhabited 
deserts for centuries, shaping a unique lifestyle and culture. Although many of these places have undergone 
significant modernization, residents continue to maintain their traditions and distinctive cultural heritage. 
From Bedouin craftsmanship to agricultural techniques, such settlements are a testament to Emirati 
resilience, ingenuity, and respect for the environment [32]. Such cultural richness must be preserved, and 
the government's recent efforts to preserve and promote such communities are starting to bear fruit, 
especially in the tourism sector, which is bringing significant economic benefits to the country. 
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For example, the Dubai government is allocating significant resources to domestic infrastructure to 
stimulate economic development and boost tourism. Several projects have been initiated, including road 
construction, electricity supply, and water supply management, to improve accessibility and quality of life in 
these areas. At the same time, the focus was on tourism promotion through creating high-level 
accommodation facilities and offering various leisure activities. These efforts have attracted a constant flow 
of tourists, fascinated by the unique combination of tradition and modernity, pristine landscapes and rich 
cultural heritage. 

Consequently, settlements in inland areas continue to play a fundamental role in the country's 
economic and cultural development. This is due not only to the previously mentioned reasons but also to 
the significant role of agriculture in desert communities. Although the UAE is primarily known for its oil and 
gas resources, the government has aimed to diversify the national economy and reduce dependence on the 
oil sector [33]. One of the ways is to support agriculture in the desert, which, as one can easily imagine, 
turns out to be a very challenging task due to the numerous limitations linked to the climate, the quality of 
the soil, and, above all, the scarcity of water [34]. Agriculture has always been a traditional practice in the 
region. Limited initially to date palm cultivation and based on the falaj irrigation system: a thousand-year 
distribution of water made up of underground tunnels, small streams, and canals [35]. After the discovery 
of oil, which marked the beginning of the modern commodity frontier, agriculture took on a secondary role 
to improve the standard of living and facilitate the transition from traditional to modern social structures 
[36]. Recently, local authorities have identified agriculture as a critical sector for diversifying the economy 
and ensuring food security. In 2014, the government launched the National Food Security Strategy to 
improve food production and reduce import dependency. According to this strategy, the UAE will produce 
60% of its food needs nationally by 2050.  

Dubai, the United Arab Emirates' most populous city, has been at the forefront of national efforts to 
support desert agriculture. In recent years, the Dubai government has launched several initiatives to promote 
agriculture, even in urban areas. One such initiative is the Dubai Food and Water Security Strategy, which 
aims to increase local food production by 25% by 2025. This strategy focuses on three main pillars: 
innovation, research and development, and investment. The innovation pillar promotes sustainable food 
production techniques such as hydroponics and vertical farming. The research and development pillar aims 
to develop new crop varieties and improve irrigation methods. The investment pillar seeks to attract local 
and foreign investors into the agricultural sector. The DFSC has launched several initiatives to support desert 
agriculture, providing training in hydroponics, aquaculture, and other sustainable agricultural techniques 
and offering financial support to future farmers to start their agricultural businesses [37]. 

A further initiative the DFSC promotes is the "Grow your own food" campaign. These campaigns 
incentivize residents to grow their food both at home and in community gardens, offering them training and 
resources for growing fruit and vegetables using sustainable techniques such as hydroponics and vertical 
farming [38]. Additionally, the UAE government is investing in research and development to improve desert 
agriculture. The Dubai Future Accelerators program, launched by the Dubai Future Foundation, supports 
startups in the agricultural sector. The program allows startups to collaborate with government bodies and 
develop innovative solutions for the agricultural sector [39]. The relevant authorities have also established 
Dubai's International Center for Biosaline Agriculture (ICBA). ICBA is a research center that focuses on using 
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saltwater and marginal lands for agriculture. The center conducts research and development to develop 
crops resistant to salinity and drought. The center also provides training and technical support to farmers in 
the UAE and other countries in the region [40]. 

Urban life extends toward the desert, integrating tourist activities such as excursions, parachuting, 
safaris, and glamping into these contexts. With local and sustainable tourism on the rise, even desert farming 
is becoming an attraction thanks to the UAE's agritourism program. This program not only offers visitors a 
unique experience but also has a significant impact on local communities. By taking visitors through local 
farms and allowing them to learn about traditional and modern agricultural techniques, animal husbandry 
and crops, it is increasing the demand for local food products and contributing to the sustainable 
development of the region. [41] 

In summary, the central government, through the local authorities of the various emirates, has made 
significant efforts to promote desert agriculture. The results of these efforts are evident in communities 
spread across the desert. For instance, Margham, a desert settlement, has been chosen as a pilot site for 
experimental projects in this field. 

  
66..  TTHHEE  PPRROOJJEECCTT  SSIITTEE  

Dubai is mainly configured as a linear city that develops its infrastructure along the coast but has 
always maintained an intense and intricate connection with the internal desert regions [42]. The scarce and 
scattered water sources attracted the settlement of communities that constituted the main nodal points 
along the desert routes. This geographical system forms what can be defined as Dubai's network of "peri-
urban oases", which generally also coincide with the presence of agricultural land.  

Since the 1970s, these areas have traditionally been the focus of government strategies aimed at 
providing settlement for traditionally nomadic populations and making parts of the desert suitable for 
cultivation and productivity [43]. One such settlement is the village of Margham. The local desert area is 
abundant in flora and fauna, with many unique species of plants and animals found nowhere else, such as 
the Arabian oryx, sand gazelle, and other animals in the neighboring Dubai Desert Conservation Reserve 
[44]. 

The geographical location of the settlement is unique as it is located between two major cities: Dubai 
and Abu Dhabi. It is bordered by the Saih Al Salam and Sabkha Desert to the north, the Dubai Desert to the 
east, and the Hatta Mountains to the south. Its development was facilitated by its position as it is located on 
the ancient trade routes that connected Arabia to Persia, India, and China. The village has, therefore, been 
a point of reference for caravan traders and desert travelers since ancient times. [45] Despite its long history, 
however, Margham remained a sparsely populated area until the discovery of oil in the 1960s. The 
development of oil fields in the area has led to an influx of people and investment into the region. Over the 
years, the desert area was transformed into pastures, and the first agricultural activities started at the end 
of the last century. Soon, Margham became home to nomadic Bedouin tribes who traditionally lived from 
livestock and farming.  

The Margham settlement exemplifies human resilience and prosperity even in extreme 
environments. With government support, Margham could become a hub for ecotourism, developing new 
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approaches to desert living. Like many other villages, the urban structure is characterized by single houses, 
with one or two floors, positioned in the center of lots delimited by perimeter walls, following the modern 
Emirati tradition. The village's layout includes a central space intended to provide essential services to the 
community, although in most cases, it has remained unused, except for the mosque's mandatory presence. 
The authors searched for information on the urban plan defined by Dubai Municipality but did not find clear 
answers; they defined this typology as a "pinwheel." The homes are arranged around this empty space, with 
the residential lots developing progressively from the center outwards, following a centrifugal movement 
over time. In addition to the residential settlement, the Margham area is characterized by a series of 
agricultural lands arranged along the main artery. Here, Emirati tribal families coexist, albeit clearly 
separated, with migrant workers who reside in temporary housing, sometimes built independently, near the 
cultivated fields.  

 

77..  TTHHEE  PPRROOJJEECCTT  

A comprehensive historical analysis of the area's morphological and social characteristics was 
crucial in identifying its design potential. After thoroughly evaluating the site, the students developed a 
master plan to define the volumes and functions for the designated areas outlined in the initial program. 
Integrating agriculture into development and redevelopment strategies could establish a robust and 
recognizable local identity. Consequently, students proposed adding two significant categories of functions 
to the existing ones. The central idea was to enhance Margham with activities that contribute to a broader 
plan. This proposal envisions a city spread across the desert, consisting of villages with distinct identities. 
Specifically, for Margham, the creation of three thematic clusters was suggested: 

• Agri-Tech 
• Commercial-Museum 
• Residential 
Although the students carefully studied each area, only one of the projects developed in the 

residential cluster will be described here. The main objective was to find a solution for the previously 
mentioned areas that remained empty in the system's center, which consisted of residential lots. The design 
for this site proposes a complex that is inclusive and caters to various needs. It integrates various "local" 
functions, such as a civic center, a kindergarten, and commercial services, to serve the immediate 
community. Furthermore, functions intended for external visitors are planned. The fruit and vegetable market 
was included to celebrate local agricultural activity and attract customers interested in locally grown 
vegetable products. Additionally, "co-working" spaces will offer remote working opportunities to reduce 
residents' travel to major cities. The addition of a "wedding hall" was also planned to serve the inhabitants 
of the surrounding villages and provide a location for wedding celebrations, following the traditions of the 
desert 

The concept behind the master plan is based on the fundamental difference in size scale between 
humans and the surrounding landscape. While the desert presents a vast and imposing infinite scenario, 
human living requires defined and familiar spaces and proportions. For this reason, the decision to create a 
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porous enclosure, like a boundary wall, was taken to highlight the transition between the external landscape 
and the new spaces of the project, sized specifically for humans, both outside and inside. 

Even a symbolic aspect deserves attention. It emerges in reference to the traditional perimeter walls 
of the surrounding lots, which are distinctive of residences in the United Arab Emirates. These walls delimit 
the intimate and familiar space, carefully concealing privacy from the external view. In contrast, the 
perimeter wall in the project is designed to be highly permeable, highlighting its public nature. The accesses 
to the neighborhood, arranged along the perimeter, define a series of pedestrian passages covered by 
shelters that, crossing the entire complex, connect the different living areas up to the existing mosque. The 
mix of open spaces and buildings creates a unique urban fabric, offering desert dwellers a new spatial and 
functional experience. Within this new urban context, buildings alternate with open spaces, allowing for a 
flexible experience adaptable to changing climatic conditions (winter/summer) and community needs. 

The various types of buildings and open spaces were designed considering the local community's 
cultural peculiarities. However, the focus is not limited to simply creating high-quality spaces; they must 
also be sustainable. The synergistic integration of living systems and environmentally friendly 
materials/technologies was a key feature from the beginning of the design process. In particular, dealing 
with the extreme desert climate is one of the main challenges. Temperatures can exceed 50°C during the 
summer, making an adequate air conditioning system essential to ensure a habitable environment. 

Consequently, it is essential to design structures capable of withstanding adverse weather conditions 
and equipped with both artificial and natural cooling systems. Furthermore, the scarcity of water resources 
represents another significant obstacle. In the United Arab Emirates, most water is obtained through 
desalination plants. Therefore, it is crucial to design technological solutions in buildings that minimize water 
consumption [46]. 

 

88..  CCOONNCCLLUUSSIIOONNSS  

The findings from this study emphasize the critical role of water in the urbanization process and the 
development of urban communities. Throughout history, cities have emerged and expanded around water 
resources, which have been essential for the survival and progress of human societies [47]. This 
interdependent relationship between water and cities is particularly evident in the Gulf countries, where the 
scarcity of water underscores its strategic significance for community sustainability.  

The examination of urban redevelopment projects created by students illustrates how water 
continues to play a central role in shaping the characteristics and design of urban spaces. The various 
design approaches used demonstrate the impact of the presence or absence of water on urban solutions. 
Whether creatively utilizing coastal geography, transforming industrial port areas, integrating oases into 
desert urban landscapes, or supporting settled Bedouin communities, the importance of water is clear in 
shaping sustainable future solutions for Arab Gulf cities. 

The project proposals confirm the potential to apply social and environmental sustainability principles 
to diverse urban areas using architectural and urban planning models that provide high spatial quality. All 
projects share a fundamental connection with water, which becomes a vital element in the architectural and 
urban redefinition of these urban and peri-urban areas. Ultimately, the role of water in urban design remains 
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highly relevant, as it continues to shape and influence the built environment and our way of life in the future 
cities of the Arab Gulf. 
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AABBSSTTRRAACCTT  

Desealing defined as the process of removing impermeable layers from the ground with the aim of 
restoring soil permeability and its ecosystem functions, is becoming increasingly central in urban 
environments worldwide. The desealing process can offer multiple benefits: it enhances biodiversity, 
reduces urban heat, improves stormwater management, and creates accessible spaces for social interaction 
and recreation. The desealing process is primarily promoted by the public administration on public land. It 
is inevitable that road space, which is typically dedicated to mobility, is affected. This has the potential to 
result in conflicts between the mobility needs and the increasing pressures that climate change exerts on 
urban systems and infrastructure. This contribution emphasizes the need to integrate a novel urban mobility 
paradigm to free road space for desealing processes. The methodology involves an analysis of the spaces 
dedicated to mobility in urban environments in the main cities of the Lombardy region, using Geographic 
Information Systems (GIS). The analysis is expected to reveal how much urban space is currently allocated 
to private cars, highlighting imbalances in the distribution of public space and underlining opportunities to 
create more equitable and inclusive urban environments through desealing processes. Integrating 
sustainable and active mobility with desealing strategies offers a pathway to more equitable and resilient 
urban environments, contributing to both the adaptation and mitigation of climate change, while 
demonstrating how urban design interventions can effectively reconcile mobility, social space, and 
sustainability. 

 
KKEEYYWWOORRDDSS: Desealing; Mobility space; GIS analysis; Urban Resilience 

 

11..  IINNTTRROODDUUCCTTIIOONN  

In recent years, urban expansion has caused progressive land consumption, defined as the 
expansion of urban areas or the increase in settlements at the expense of natural, semi-natural, and 
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agricultural land (EC, 2011; EC, 2012; Marquard et al., 2020). Urban expansion has negative impacts on 
biotopes, global warming, flood risk, and food production (Peroni et al., 2022). One possible remedy, which 
has gained increasing importance in the environmental policies of the European Union and its member 
countries (EC, 2012), is the desealing process, which consists of removing the artificial surface and 
converting the area to a new (mostly) undeveloped land use (Tobias et al., 2018). The benefits of such 
intervention are manifold: restoration of soil functions, mitigation of the urban heat islands, improved 
stormwater management, and increased livability of cities (EC, 2012). Despite the growing importance of 
such interventions, most of them remain fragmented and small-scale when compared to the overall extent 
of impervious urban soil (Muñoz & Duarte, 2025). This inconsistency highlights a fundamental issue: 
although desealing is widely recognized as a technical and ecological challenge, the spatial conditions that 
limit its implementation are less well understood. The issue is not only about the methodology of applying 
desealing, but also its location. A significant part of urban soil sealing is attributable to urban mobility 
systems. 

These spaces are not considered neutral, but rather the result of a mobility paradigm that has 
prioritized private motorized transport, shaping public space, particularly road space (Jones, 2014). At the 
same time, political and academic debates are increasingly calling for a reorganization of mobility space as 
a means of supporting more resilient urban environments (Creutzig et al., 2020). In this context, road 
infrastructure is being rethought as green infrastructure, i.e., as multifunctional socio-ecological 
infrastructure. The relationship between urban mobility systems and soil desealing is profound: they are 
often presented as complementary, but their interdependence remains unclear. This paper is based on the 
assumption that large-scale soil desealing is structurally limited by the car-oriented mobility system and 
cannot be promoted significantly without a change in the management of urban mobility space. The research 
adopts a theoretical and empirical approach: how much urban space is constrained by mobility uses and to 
what extent is this space dedicated to private motorized transport? The research therefore contributes to 
the current debate on urban sustainability and soil restoration, helping to define desealing as a challenge 
linked to the political and spatial reconfiguration of urban mobility systems. The issue is addressed through 
a GIS quantification of urban space linked to mobility in the main cities of Lombardy, one of the most 
urbanized and impervious regions in Italy (SNPA, 2024). By measuring the extent of urban land devoted to 
mobility and analyzing its internal distribution between motorized and non-motorized uses, the analysis 
provides empirical evidence of the spatial conditions that enable or limit the implementation of desealing 
strategies.  

 

22..  TTHHEEOORREETTIICCAALL  BBAACCKKGGRROOUUNNDD  

The soil desealing process can be defined as a technical-ecological intervention aimed at restoring 
soil permeability and mitigating the negative impacts of impervious surfaces. This practice can have 
beneficial effects, including reducing rainwater infiltration, decreasing urban heat, and supporting 
ecosystem services (Raimondi et al., 2021; Morel et al., 2025). This approach considers desealing through 
a technical lens, neglecting its role as a process situated in space and society. The process of desealing 
does not occur on abstract surfaces, but on land already integrated into urban uses and power dynamics. 
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The feasibility of desealing is determined not only by technical criteria, but also by the structural organization 
of urban space (Muñoz and Duarte, 2025). 

Desealing should be understood as a form of socio-ecological repair that involves a redistribution of 
space, part of a broader debate on urban transformation. Contemporary urban mobility systems in many 
cities are the result of a planning paradigm that has favored private motorized transport. This car-focused 
mobility regime has not only shaped travel behaviors but has also exerted a significant influence on urban 
morphology. Cars require a much larger area per user than other modes of transport, both when moving 
and when stationary (Kirschner, 2021). Urban planning has therefore created environments in which a 
significant portion of public space is devoted to roads and parking lots, neglecting other types of mobility 
and contributing to the fragmentation of public spaces and a reduction in the share of soft mobility. 

Streets play a unique role within urban systems, serving as both mobility infrastructure and public 
spaces. Furthermore, recent discourses on urban resilience and public space frame streets as potential 
multifunctional socio-ecological infrastructures, capable of supporting mobility, social interaction, and 
environmental functions within a single spatial framework (Wan et al., 2021; Holy-Hasted & Burchell, 2022). 
This conceptualization is subject to inherent challenges. The reallocation of street space often encounters 
resistance from a range of actors: the transformation of streets is not just a matter of design innovation. 
This phenomenon is a source of conflict, as it implies a redistribution of rights and priorities within the urban 
space (Brovarone et al., 2023). For this reason, the desealing process of road infrastructure should be 
conceived as a redefinition of the very role of roads, placing ecological functions on an equal footing with 
those of mobility. However, this perspective is incompatible with a road system designed around the needs 
of private motorized transport. A change in approach is therefore necessary. Instead of starting from the 
idea of integrating desealing processes into existing mobility systems, this research argues that a change 
in the mobility paradigm is a prerequisite and necessary condition for large-scale urban desealing. The shift 
to mobility models focused on active and shared mobility has the potential to free up urban spaces currently 
allocated to cars. In this way, desealing can go beyond symbolic interventions and become a process that 
is relevant both for climate change adaptation and for the quality of urban life. 

This theoretical framework forms the basis for the empirical analysis presented in the following 
sections. Through quantitative analysis of the extent and distribution of urban space allocated to mobility, 
the study aims to provide tangible evidence of the structural constraints imposed by current mobility regimes, 
demonstrating the need to rethink the concept of mobility to effectively implement desealing strategies. 

 
33..  MMEETTHHOODDOOLLOOGGYY  

The research, starting from the assumption that large-scale soil desealing interventions is 
structurally limited by the car-oriented mobility system, aims to verify this hypothesis by quantifying the 
share of road space dedicated to various forms of mobility. The analysis focuses on 12 provincial capitals 
in the Lombardy region. Lombardy has the highest percentage of impervious land among Italian regions. For 
this reason, the context under consideration is relevant for analyzing the relationship between mobility 
systems and the feasibility of soil desealing. The selected cities include metropolitan, medium-sized, and 
small urban contexts, allowing for comparison between different urban morphologies while maintaining 
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consistency in regional planning frameworks and data sources. The analysis is conducted within municipal 
boundaries and limited to urbanized areas, excluding agricultural land, which is already permeable. The 
analysis integrates regional and international spatial data to quantify the extent and distribution of urban 
space related to mobility.  

Mobility infrastructure data was obtained mainly from the Lombardy Regional Topographic Database 
(Database Topografico Regionale, DBT), which provides vector information on road surfaces, dividing them 
into carriageways, sidewalks, and bike paths. The dataset in question allows for the differentiated 
identification of mobility-related surfaces within the urban fabric. The analysis of urban land use was 
conducted using the CORINE Land Cover dataset, with a specific focus on the category of anthropogenic 
land use. The two datasets were harmonized in a common spatial reference system and processed using 
QGIS software.  

Urban space related to mobility is defined as the set of surfaces intended for the circulation of people 
and vehicles, as well as for their storage. This category includes infrastructure such as roads, parking areas, 
sidewalks, bicycle infrastructure, and pedestrian paths. The application of DBT allowed the extraction and 
intersection of mobility areas with CORINE urban land use boundaries in order to exclude non-urban 
segments. The resulting dataset represents the total impervious area associated with mobility within each 
city. To answer the research question, mobility space was further classified into two distinct categories: 
space dedicated primarily to private motorized transport, i.e., roads and parking areas, and space dedicated 
to non-motorized mobility, which includes sidewalks, pedestrian areas, and cycling infrastructure. The 
following indicators were calculated for each city: 

• Urban mobility area: the geographical element representing the portion of land occupied by spaces 
intended for mobility within the urban area. 

• The percentage of urban mobility area allocated to private motorized transport. 
• The percentage of urban mobility area allocated to non-motorized uses. 
The results obtained are expressed both in absolute terms and as a percentage, allowing for 

comparison between cities of different sizes. 
 

 

Figure 1: The process of calculating urban areas. Within municipal boundaries (red line), anthropized areas 
(black) are highlighted, within which mobility spaces (green lines) are isolated. The last step divides areas 

dedicated to cars (red) from those dedicated to other forms of mobility (green). Source: author's 
elaboration. 
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44..  RREESSUULLTTSS  

The analysis conducted shows that mobility infrastructure occupies a significant percentage of 
urbanized land in all the cities examined, with an average of 19% of the urban area. The highest value is 
recorded in the city of Milan (23%). This result is significant: discussions on desealing must explicitly address 
the issue of space dedicated to mobility in order not to limit their scope. Despite differences in size, urban 
morphology, and number of inhabitants, the percentage of land dedicated to mobility in the 12 cities shows 
a relatively stable trend. Analysis of the internal composition of the space dedicated to mobility reveals that, 
in all the cities examined, most of this space is allocated to private motorized transport, with an average of 
72%. Among the cities with the highest share are Varese (88%), Como, and Cremona (84%). Comparative 
analysis between the selected cities reveals variations in absolute values but significant consistency in terms 
of percentages. Regardless of the size, density, or functional profile of the city, private motorized transport 
continues to dominate the space dedicated to mobility. This suggests that spatial organization is not only 
the result of local design decisions, but the expression of a more broadly rooted planning and mobility model. 
The results suggest that the limits to desealing are not technical or financial in nature, but rather structural 
and systemic, rooted in the long-term spatial allocation of urban land to mobility functions. Analysis of the 
extent and internal distribution of space dedicated to mobility reveals that transport infrastructure accounts 
for a significant proportion of impervious urban land. The dominance of private motorized transport over this 
space is excessive and materially limits the potential for large-scale desealing. 

 
Table 1: Urban area, share of mobility area, and division of the two categories studied for the 12 provincial 

capitals in the Lombardy Region. Source: Author's elaboration. 
 

 

City Urban area Mobility surface 
in urban area % bike/ped. % car 

Bergamo 50% 19% 26% 74% 

Brescia 50% 17% 21% 79% 

Como 44% 15% 16% 84% 

Cremona 29% 16% 16% 84% 

Lecco 21% 19% 22% 78% 

Lodi 20% 19% 22% 78% 

Mantova 31% 14% 27% 73% 

Milano 77% 23% 36% 64% 

Monza 81% 18% 17% 83% 

Pavia 24% 19% 20% 80% 

Sondrio 18% 19% 24% 76% 

Varese 44% 14% 12% 88% 

AVERAGE 47% 19% 28% 72% 
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Graph 1: Percentage of surface area dedicated to vehicles and pedestrian and bicycle mobility for the 12 
provincial capitals in the Lombardy Region. Source: author's elaboration. 

 
55..  DDIISSCCUUSSSSIIOONN 

The results obtained confirm the initial hypothesis of the research: large-scale urban desealing is 
structurally limited by the current configuration of mobility systems, and in particular by the spatial 
dominance of private motorized transport. The analysis conducted using a geographic information system 
(GIS) on the provincial capitals of Lombardy shows that almost one-fifth of the urbanized area is occupied 
by mobility infrastructure, of which more than two-thirds is dedicated to private motorized mobility. These 
data allow the discussion on desealing to be transferred from a purely technical or design perspective to a 
spatial and political dimension. A first element of discussion concerns the quantitative dimension. The share 
of urban space dedicated to mobility is not a residual component of the urban fabric but is one of its main 
structural elements. This implies that any desealing strategy that does not directly address space dedicated 
to mobility risks remaining confined to isolated and experimental interventions. The results obtained show 
that areas that are politically ‘easy’ to deseal, i.e. pedestrian areas, constitute only a minority of the total 
impervious land. In this perspective, the research makes a significant contribution to understanding an issue 
that is often taken for granted in policy documents and consensus-building deliberations: the spatial 
availability necessary for the widespread implementation of desealing and green infrastructure is not a given, 
but rather the result of specific space allocation choices that reflect particular mobility patterns. The results 
of the analysis show that, in the cities examined, these patterns are still strongly oriented towards car use, 
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despite the growing rhetoric in favor of sustainable mobility and urban resilience. A second element of 
considerable relevance concerns the stability of the results in heterogeneous urban contexts. The analysis 
highlights how, despite significant differences in terms of surface area and number of inhabitants, 
Lombardy's cities show surprising consistency in the proportional distribution of space allocated to mobility. 
This suggests that the predominance of private motorized transport is not attributable exclusively to 
contingent local choices but is the expression of a consolidated planning and mobility regime at the regional, 
if not national, level. The regime in question operates as a spatial lock-in mechanism, making it difficult to 
implement changes that could challenge the centrality of the car. This evidence consolidates the theoretical 
interpretation proposed in the conceptual context: car-based mobility is not only a transport system, but a 
spatial regime that structures urban land use in the long term. Infrastructure, such as roads and parking 
lots, is designed for significant longevity, giving it an inherent resistance to incremental transformation 
processes. From a desealing perspective, this implies that most impervious land is tied to functions that 
prevent its ecological conversion without a redefinition of mobility priorities. A further aspect for discussion 
concerns the relationship between these empirical findings and contemporary discourses on green streets 
and the multifunctionality of street space. Numerous planning strategies promote the integration of green 
elements and stormwater management solutions within existing road infrastructure, often without 
considering the overall amount of space allocated to vehicles. The research findings suggest that this 
approach could potentially overestimate the transformative potential of interventions that, while improving 
local environmental quality, do not address the structural causes of soil sealing. This statement is not 
intended to diminish the intrinsic effectiveness of desealing and green infrastructure, but rather to emphasize 
that their real effectiveness depends on their ability to reduce the space allocated to private motorized 
transport. In the absence of a significant reallocation of road space, desealing remains limited to marginal 
sections that are unlikely to produce significant effects on an urban scale. 

 
66..  CCOONNCCLLUUSSIIOONN  

This article examines the relationship between urban mobility systems and desealing, postulating 
that large-scale desealing is structurally limited by the current predominance of private motorized transport 
in urban spaces. Through a GIS-based quantification of mobility space in the provincial capitals of Lombardy, 
the research provided empirical evidence to support this hypothesis. The results show that mobility 
infrastructure occupies a significant portion of urbanized land and that, within this space, the most common 
means of individual transport is the car. This configuration materially limits the availability of surfaces that 
can be desealed without compromising existing mobility functions. Consequently, desealing strategies that 
do not explicitly address the issue of road space reallocation are bound to remain partial and ineffective. 
The research highlights that the feasibility of desealing is closely related to the mobility patterns that have 
helped shape urban space and continue to govern its use. From this perspective, the transition to a new 
mobility paradigm is not a secondary effect of desealing, but rather an indispensable prerequisite for this 
process. It is essential to recognize the inherent limitations of the research. 

The analysis is based on static spatial data and does not consider the temporal dynamics of road 
space use, nor the legal, economic, or social dimensions that influence decision-making processes. 
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Furthermore, the research focuses on a specific regional context, although it is characterized by conditions 
that make the results relevant to other European urban contexts as well. Finally, it is assumed that the 
behavior of pedestrians and motorists is consistent with the space allocated to them, without considering, 
for example, any irregular parking. Despite the above limitations, the results of the tests provide a solid basis 
for reframing the debate on urban desealing. Instead of multiplying isolated desealing interventions, urban 
policies could benefit from an approach that directly addresses the redistribution of mobility space, 
recognizing the central role of road infrastructure in the production of impervious soil. The study under 
consideration suggests that urban desealing cannot be effectively pursued without a structural 
transformation of mobility systems. Analyzing this issue implies accepting that desealing is not only an 
environmental problem, but a process involving political decisions and conflicts that lead to a reorganization 
of priorities in the use of urban space. 
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AABBSSTTRRAACCTT  

This research focuses on the urban transformation of a socialist period silica-brick multifamily 
housing in Tirana. The selected case study is a neighbourhood called “Blloku Partizani”, which is located 
along “Muhamet Gjollesha” Street and was constructed in the 1970s. The research aims to document the 
urban transformation of the built environments of the “Blloku Partizani” neighbourhood, including both 
housing blocks and outdoor spaces. The methodology used for this research consists of archival data 
collection, plan redrawing, mapping and visual analysis of the changes/modifications realized during the 
post-socialist period. 

The study measures the transformation of the neighbourhood by examining its housing blocks and 
common outdoor spaces. The transformation of the housing blocks is observed into two forms: 
formal/informal additions to the existing blocks and the construction of the new, taller apartment blocks. As 
for the outdoor common spaces, there is an observed reduction in green spaces, which is caused by the 
construction of new buildings at the expense of the common public spaces, the transformation of the ground 
floors into commercial activities and the increasing car parking spaces at the expense of public spaces. 
 

KKEEYYWWOORRDDSS: Socialist Period Housing, Urban Transformation, Housing Additions, Tall Apartment 
Blocks, Green Spaces, Reduction 
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11..  IINNTTRROODDUUCCTTIIOONN  OONN  SSOOCCIIAALLIISSTT  PPEERRIIOODD  HHOOUUSSIINNGG  AANNDD  UURRBBAANN  TTRRAANNSSFFOORRMMAATTIIOONN  IINN  PPOOSSTT--
SSOOCCIIAALLIISSTT  TTIIRRAANNAA  

Housing development in Albania, similar to other communist states, was a component of a major urban 
planning policy that sought to create an egalitarian society (Aliaj, 2003). Using collective multifamily housing, 
this strategy was implemented on considerable scale in Tirana, except for housing blocks in the city centre 
and “Bllok” neighbourhood that were allocated for high-ranking officials and Politburo members (Misja and 
Misja, 2004). Thus, in other parts of the city, there was no distinction between working class and managerial 
personnel. As such, in the same apartment block, there could leave the director of a state enterprise and 
the company’s workers. (Dervishi, 2014; Fuga; 2014; Manahasa, 2017).  

Particularly in Tirana, the political conjecture of Albania has influenced very much also the housing 
models developed during the socialist period (Aliaj, 2003; Manahasa et al., 2025). In the 1950s Albania 
used models from the Soviet Union that were implemented in the form of large housing estates, such as in 
the case of the “Shallvaret”, “Agimi” or “1 Maji” housing complexes (Misja and Misja, 2004). In the 1970s 
Albania broke the relations with the Soviet Union, and developed closer relations with China, which helped 
Albania with loans and technical/technological assistance particularly related to heavy industry. Apart from 
that, the Chinese influence impacted the evolution of two housing typologies in socialist period Tirana: i. low 
quality multifamily housing implemented by voluntary work; and ii. prefabricated panel housing (Bleta, 2010). 
The construction of the first typology was interesting because people from the same state company 
voluntarily worked during their after-work free time to obtain an apartment upon the accomplishment. This 
idea relied on the concept of the “New Socialist Man”, which transferred from the Chinese Cultural 
Revolution. The built multifamily housings were implemented with low quality, generally non-plastered. The 
prefabricated panel-housing technology was also imported from China (Pojani & Baar, 2006), and once that 
the factory was established in Tirana, it could produce up to 2000 apartments per year (Islami & Veizaj, 
2014). The neighbourhoods that were constructed using prefabricated housing were in the peri-urban zones 
of the city, outside the socialist city ring. 

Another aspect that featured the socialist period multifamily housing neighbourhoods was that they 
were named based on the socialist ideology, such as “Partizani” housing block, the “Dinamo” housing block, 
or names of the WWII heroes such as the “Vasil Shanto” housing block or the “Ali Demi” housing block 
(Abitz, 2006). Since the communist political system was a highly centralised system, housing allocation was 
strictly controlled by the Labour Party, and people could relocate to other towns or cities only by special 
permission (Tashi, Dhrami, & Tola, 2015). Among the others in certain multifamily housing blocks, instead 
of red brick mainly for precision reasons, silica brick material was used, producing a better masonry 
stereotomy.   

The collapse of the socialist regime and the transition to the liberal market economy caught the state 
companies unable to operate in the new system, thus causing unemployment, which, in a chain effect, 
generated immigration to foreign countries and within the country (Hysaj et al. 2021). Related to immigration 
within the country, Tirana took the lion’s share (Durmishi, 2008). The impact of immigration combined with 
incapacities and ineffectiveness in urban management policies from local authorities (Misja & Misja, 2004) 
caused informal settlements  in the periphery of Tirana (Dino & Grifith, 2023), while in the socialist city 
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neighbourhoods, were seen in the form of informal additions to apartment blocks and the “invasion” of 
public and green spaces by the construction of mid/high rise apartment blocks that obtained legal 
permissions through the so-called “partial plans” (Manahasa & Özsoy, 2020). Such developments have 
impacted negatively both physical and social aspects of socialist-period neighbourhoods (Pojani & Buka, 
2015). 

This research focuses on the documentation of the post-socialist period’s transformation of a 
neighbourhood called “Blloku Partizani”, built during the socialist period in Tirana.  The study analyses the 
transformations which evolved during the post-socialist period in the apartment blocks and those that are 
related to the common public space of the neighbourhood. 

22..  CCAASSEE  SSTTUUDDYY  OOFF  ““PPAARRTTIIZZAANNII””  NNEEIIGGHHBBOOUURRHHOOOODD  AANNDD  TTHHEE  UURRBBAANN  TTRRAANNSSFFOORRMMAATTIIOONNSS  DDUURRIINNGG  
TTHHEE  PPOOSSTT--SSOOCCIIAALLIISSTT  PPEERRIIOODD  

This neighbourhood’s housing blocks are constructed with silica-brick material, and it is located within 
the western edge of Tirana Middle Ring zone (based on French Plan), which was the city during the socialist 
period. The neighbourhood is about 1.2km from the city centre and approximately 300m from the “Karl 
Topia” square, also known as “Zogu i zi”. The area stretches linearly from “Naim Frasheri” street as far as 
“Frederik Shiroka” street and roughly corresponds to the western part of the middle ring of Tirana. 

The housing neighbourhood was designed by chief architect Koço Miho and architects Maks Velo and 
Femi Dishnica (AQTN). It was constructed in the 1970s and the choice in material was made due to the 
higher precision of the silica brick compared to the typical red brick (Vaso, 2017). As mentioned by one of 
the architects Velo (2019) this technology is used also in other parts of the city. This neighbourhood reflects 
the socialist period ideology in its name, “Partizani” 

 
 

Figure 1. Location of study area according to city centre (left) and (right) study area highlighted (Source: 
Google maps) 

 



121 
 

 

The site plan of the neighbourhood is organised on both flanking sides of a diagonal main circulation 
artery, that in fact, goes in parallel with “Muhamed Gjollesha” Street. There are four apartment block types 
used in the “Partizani” neighbourhood regarding their geometrical shape (Manahasa, Özsoy, & Manahasa, 
2021). In fact, these four apartment block types are achieved by the combination of 5 modules. Two consist 
of linear rectangular modules which are displaced back and forth. One of these typologies is placed parallel 
with the “Muhamet Gjollesha” street. The other used housing block consists of three main volumes, two of 
which are placed perpendicular to the larger middle volume (Figure 3). Apart from others, one apartment 
block located in the corner between Frederik Shiroka and Muhamed Gjollesha Street is larger, although its 
shape is achieved by the shift of one module diagonally, horizontally, and vertically (Figure 4). 

 
 

Figure 2. Original site plan of the “Blloku Partizani” (Source: AQTN). 
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Figure 3: Original normal floor plan of apartment block Type 1 (Source: AQTN) 

The silica brick mass housing offered accommodation to different social classes, including low-social 
class or high-social class families, propagating the socialist ideals of equality. This was achieved by offering 
three apartment types, including 1+1, 2+1 and 3+1 layouts. Even the presence of a balcony was alternated 
between the modules to give a greater variety of apartments. 
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Figure 4. Original normal floor plan of apartment Type 2 (Source: AQTN). 

In this research we will analyse the transformation that evolved during the post-socialist period of this 
neighbourhood by specifically focusing on its two components: the housing blocks and common public 
space. This research considers the transformation conducted between years 1994 and 2024, which is 
roughly a period of 30 years. 

 
22..11..  TTRRAANNSSFFOORRMMAATTIIOONN  OOFF  CCOOMMMMOONN  OOUUTTDDOOOORR  SSPPAACCEESS    

Aerial images of the neighbourhood show a continuous reduction of green spaces due to the 
construction of high-rise apartment blocks and additions of new building volumes to the existing the 
socialist-period housing blocks. Another aspect that reduces the public green spaces is the transformation 
of the ground floor function from housing to commercial activities such as shops and cafes. The 
transformation of the common outdoor spaces shows certain differences between those located inside the 
neighbourhood and those located at the side of “Muhamet Gjollesha” Street.  

The common outdoor green spaces located inside the neighbourhood were originally planned to be 
evenly distributed to create open common spaces in between buildings serving as small park areas. Even 
though in the current condition there can be detected many empty spaces remaining, these spaces are not 
entirely green. The differences between the green spaces as planned and the current conditions are visible 
in the comparative analysis represented in Figure 5. Most of these outdoor spaces currently are occupied 
by parking spots and furthermore, are left unkept (Figures 6 & 7). Particularly the construction of the high 
buildings in the original green spaces has increased the construction density in the area and suffocated the 
remaining spaces (Figures 8 & 9). Also, in many cases there are constructed coffee shops, which usurp the 
common green spaces as well, and covering them with tents to utilise them as outdoor spaces for their 
coffee shops.  The green spaces that are located alongside “Muhamet Gjollesha” Street have been occupied 
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by shops and coffee shops, and lounges are being expanded on the ground floor, and very few exist as small 
courtyards of the apartment blocks (Figure 6). 

 
 

 
Figure 5. Comparative analysis of the original site plan (top-©Ermela Palla) and (bottom) 

the current situation of “Partizani” neighbourhood outdoor spaces 
 

 

Figure 6. Image of coffee shops alongside Muhamet Gjollesha Street taken in May 2024 (Google Maps). 
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Figure 7. Image of the transformed common outdoor spaces within the neighbourhood in May 2024 
(Google Maps). 

 

Figure 8. Current images from the neighbourhood’s upper part common outdoor spaces (Authors). 
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Figure 9. Current images from the neighbourhood’s lower part common outdoor spaces (Authors). 

 

22..22..  TTRRAANNSSFFOORRMMAATTIIOONN  OOFF  EEXXIISSTTIINNGG  SSOOCCIIAALLIISSTT  HHOOUUSSIINNGG  BBLLOOCCKKSS  AANNDD  NNEEWW  HHOOUUSSIINNGG  
PPAATTTTEERRNNSS  

The current conditions of the neighbourhood nowadays are different compared to the original site plan. 
The first change from the original site plan is that one of the apartment blocks on the second row of buildings 
is missing. This is because during the construction process in 1972, the ruins of an Early Christian Basilica, 
including a mosaic, were discovered on the site (Tirana Mosaic, 2023). Such a discovery made it impossible 
to implement the original site plan. The other changes are related to the transformation that the “Partizani” 
neighbourhood has been undergoing during the post-socialist period.  

The transformation of housing patterns can be grouped into three features:  
i. The transformation of ground floors for commercial functions. 
ii. Addition of new housing volumes to the existing socialist period silica-brick housing blocks.  
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iii. Construction of new mid/high-rise apartment blocks in between the green public spaces of the 
ex-socialist neighbourhood (Figure 6).  

Regarding the post-socialist period transformations of ground floors, they consist of the removal of 
walls and substitution with large transparent glass panels. While in most the ground floors are transformed 
into coffee shops, in some cases such spaces are adapted for shops (Figure 10). 

 

Figure 10. Aerial view of the neighbourhood in 2024 showing the original housing block footprints in 
yellow (top) and apartment blocks Type 1 (bottom-left) and Type 2 (bottom-right) showing additions in 

purple and coffee shops in red colour. 
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The addition of new housing volumes can be subcategorised at least into two forms. The first form 
includes newly constructed volumes that are integrated with the existing plan scheme of the existing 
building. In general, such additions are constructed with legal permission or, at the worst were legalised 
letter.  The second form includes enclosure of balconies or extension of balconies for more space. While the 
central state agencies (Balkanweb, 2015) such as “ALUIZNI” (Agency for Legalisation, Urbanisation and 
Integration of Informal Areas and Buildings) have legalised such extensions (“shtesa” in Albania) in different 
periods, in certain cases they might not be legalised and be still illegal.  

Regarding the construction of mid/high-rise blocks the analysis conducted in this neighbourhood 
reveals that there are three housing blocks, each 9 floors tall. Due to the height, they are perceived as 
tower-like apartment blocks. In addition, their outer appearance is in disharmony with the socialist period 
silica-brick apartment blocks. These apartment blocks are constructed between the years 1994 and 2001, 
as it is confirmed from the aerial views secured from Google Maps. 

 

33..  CCOONNCCLLUUDDIINNGG  RREEMMAARRKKSS  

To conclude, it can be said that the urban transformations of the socialist period silica-brick “Partizani” 
neighbourhood reflect certain features which are peculiar to the Albanian post-socialist developmental 
context, such as issues of local/central urban management and informal urban development. The study 
revealed that the common outdoor green spaces of this neighbourhood are reduced considerably. The 
reason for such reduction is related to the construction of new mid/high-rise apartment blocks on the original 
green spaces, additions of housing volumes in the existing socialist period housing blocks and 
commercialisation of the existing apartment block’s ground floor, mainly transforming them into coffee 
shops. Such developments have produced a denser built environment. Furthermore, the common green 
spaces have also been worsened due to the presence of an increased number of automobiles in the 
neighbourhood that, in many times, apart from the streets, are parked within adapted parking spaces that 
usurp the older green spaces.     

The transformation of the housing patterns developed during the post-socialist period is featured by 
the addition of new housing volumes to the existing socialist period silica-brick housing blocks and the 
construction of new mid/high-rise apartment blocks in between the green public spaces. The construction 
of such new additional volumes and new apartment blocks has caused a disproportional architectural and 
urban composition and a quite cacophonic and hybrid-built environment. On the other hand, particularly 
since the positioning of the post-socialist period apartment blocks is developed in the form of the infill, not 
respecting legal distances causes issues regarding privacy and visual comfort. Further studies regarding 
such an ex-socialist neighbourhood can be conducted to measure different aspects of dwelling quality and 
comfort. 
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AABBSSTTRRAACCTT  

In 2024 via Appia, the ancient Roman road connecting Rome to Brindisi, was inscribed on the UNESCO 
World Heritage List. Historical research indicates that the Municipality of Carosino (Taranto, Southern Italy) 
encompasses a section of this ancient route. Within the Preliminary Programming Document (DPP) for the 
new General Urban Plan (PUG), drafted between 2021 and 2022, via Appia had a crucial role in defining an 
alternative model of self-sustained local development. This model aligns with the Regional Territorial 
Landscape Plan of Puglia (PPTR, 2015), which promotes the acknowledgement of territorial heritage as a 
fundamental tool for landscape protection and its enhancement. The aim of the document was to come up 
with innovative planning strategies based on two identity elements: the historical presence of via Appia and 
the local viticultural vocation. This experimental process prioritized participatory planning, embracing the 
active role of inhabitants in constructing the "sense of place" as a founding principle. The landscape is seen 
as a dynamic system of relationships and as an identity-based heritage in constant transformation. The 
project put via Appia as a symbolic and infrastructural key element- a common thread linking historical 
memory with contemporary design - while testing participatory tools based on active listening and the co-
production of shared territorial visions. Carosino, part of "Albania Tarentina," owns a cohesive social fabric 
and widespread community activism, creating a "laboratory of complexity" where implicit participatory 
culture becomes a strategic resource. As a consequence, via Appia has the role of an identity-driven topos 
and of an infrastructural device interconnecting places, memories, and communities. It becomes an 
"Ariadne’s thread" leading territorial regeneration rooted in identity, landscape, and shared vision. 
 

KKEEYYWWOORRDDSS: Appia; landscape; community; memory; participation; urban planning; territorial identity. 
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11..  IINNTTRROODDUUCCTTIIOONN 

Today, landscape represents a central category for understanding and designing the territory. As 
highlighted by Turri (Turri, 1998), it serves as a "mirror of society"—a visible manifestation of its cultural 
structures and collective values. In the perspective of contemporary planning, the landscape can no longer 
be understood merely as an object of protection, but as a dynamic construction resulting from the continuous 
interaction between communities, resources, and transformation processes (Magnaghi, 2010). Within this 
context lies the research experience conducted in Carosino, a small town in the Province of Taranto covering 
approximately 11 sq km (see Figure 1).  

 

 
Figure 1: Carosino along the Via Appia 

 
Here, the via Appia has been interpreted as a symbolic and territorial axis capable of connecting 

history, identity, and the future. Developed in alignment with the Apulian PPTR (Regione Puglia, 2015), this 
initiative aimed to promote an integrated and participatory planning model capable of activating regeneration 
processes based on local landscape identity and the valorization of the community's relational capital. The 
general objective was to verify how participatory planning can become a tool for the collective construction 
of the landscape, fostering new forms of cooperation between citizens and institutions. Carosino was 
selected due to its compact yet strongly identity-driven territorial dimension, characterized by a rooted 
agricultural tradition and a cohesive social fabric, where civic participation represented a latent resource not 
yet fully activated in formal processes. 
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22..  TTHHEEOORREETTIICCAALL  AANNDD  MMEETTHHOODDOOLLOOGGIICCAALL  FFRRAAMMEEWWOORRKK  

The theoretical foundation of this research is based on the conception of landscape as a "social 
construction" (Cosgrove, 1984; Olwig, 1996), resulting from the intertwining of collective perceptions, 
practices, and representations. This vision, consistent with the territorialist approach (Magnaghi, 2010), 
recognizes local projects as instruments for reactivating the bonds between inhabitants and territory. Such 
an approach orients transformations toward sustainable development rooted in a "consciousness of place" 
through the construction of scenarios rather than mere forecasts (Secchi, 2003; Magnaghi, 2007; Gabellini, 
2007).  

As Sabina Lenoci (2005) explains, constructing scenarios is distinct from making forecasts; while the 
latter relies on the predictable trend of variables, a scenario is configured as a "representation of ongoing 
trends" or an allusive vision of societal demands—an "argued and suggested path" investigating potential 
outcomes. In parallel, participatory planning served as the operative framework, understood as a deliberative 
and inclusive process for building shared visions (Healey, 2003; Forester, 1999). In this perspective, the 
experiential knowledge of inhabitants becomes an integral part of design expertise, generating "territorial 
intelligence" that integrates technical skills and local knowledge (Governa, 2015).   

The methodology rested on three principles:  
• Knowledge Integration: Historical, environmental, and social reconstruction as the basis for 

strategy. 
• Active Participation: Direct community involvement in exploration and design.  
• Identity Resonance: Recognition of collective memory and symbolic values as resources.  
This structure took the form of a "double helix" process, where analysis and design intertwined through 

public debate and co-production activities. 

 

33..  TTHHEE  TTEERRRRIITTOORRIIAALL  CCOONNTTEEXXTT  OOFF  CCAARROOSSIINNOO  

Carosino, situated in the eastern heart of the Province of Taranto, developed along the ancient via 
Appia. Its landscape, defined by dry stone walls, farmhouses, olive groves and viticulture, represents a 
cultural sedimentation that reflects the stratification of Greeks, Romans, Byzantines and Albanians (see 
Figure 2).  
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Figure 2: Walking on via Appia in the agricultural territory 
 
For Carosino, the via Appia constitutes not only an infrastructural axis of memory but a true "Ariadne’s 

thread" capable of stitching back the territorial fabric, reconnecting urban, agricultural, and symbolic 
fragments (see Figure 3).  

 
 

 
Figure 3: Walking on via Appia in the agricultural territory 
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Valorizing this element has allowed for the construction of a shared narrative and design device, acting 

as a catalyst for local cooperation. The via Appia thus emerges as an identity-driven narrative topos; a 
symbolic and infrastructural device connecting places, memories, and communities (Simmel, 1913; Kubler, 
1962; Coda, 2021; Oliva, 2022). It is a real cultural territorial system (Rotondo et al., 2016). 

The understanding of the territory revealed additional pillars for self-sustained development: quality 
viticultural contexts, social wineries, and disused historical masserie. The presence of the via Appia Antica 
is not merely a historical asset but a linear axis for renewed identity awareness. The "vineyard system" has 
become the focal point for economic hypotheses, aiming to leverage these assets as an alternative to the 
pressure of invasive renewable energy plants, which have encroached upon rural contexts due to low land 
costs (Rotondo, 2022). 
 

44..  MMEETTHHOODDOOLLOOGGIIEESS  AANNDD  PPAARRTTIICCIIPPAATTOORRYY  PPRROOCCEESSSSEESS    

The participatory process implemented within the DPP of the Carosino PUG was structured through a 
sequence of direct engagement actions:  

• Exploratory walks along the via Appia, designed as tools for "territorial listening." Walking assumed 
a pedagogical value, allowing for the collective reworking of local memory through perception. 

• Narrative workshops aimed at collecting stories and representations, subsequently translated into 
community maps and design proposals.  

• Public events and thematic workshops where technicians, administrators, and citizens discussed 
territorial development visions.  

These practices generated a shared "narrative mass" (Oliva, 2022)—an intangible archive of 
meanings that provided a legitimate basis for design choices. Participation was understood here as a 
"collective learning device" (Friedmann, 1993), capable of producing situated knowledge and shared 
responsibility. 

 

55..  RREESSUULLTTSS  AANNDD  RREEFFLLEECCTTIIOONNSS  

The effects of the participatory process in Carosino (see Figure 4 and 5) are observed on three 
interconnected levels:  

• Social Level: The project triggered a strengthening of relational capital, favoring horizontal and 
inclusive governance (Healey, 2006) and overcoming the distance between institutions and inhabitants.  

• Cultural Level: The rediscovery of the via Appia as "cultural infrastructure" (Uggeri, 1987) redefined 
the collective imagination, transforming memory into an active resource for innovation.  

• Territorial Level: The experimentation highlighted how reconnecting city and countryside can 
generate sustainable development.  

The city-countryside path guided the formulation of ecological regeneration strategies based on 
environmental continuity. Integrating technical tools with participatory practices produces planning attuned 
to lived reality, combining efficiency with meaning to generate "public value" (Mazza, 2009). 
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Figure 4: The participatory process  

 

Figure 5: The participatory process 

66..  CCOONNCCLLUUSSIIOONNSS  

The case of Carosino demonstrates that participatory planning anchored to landscape identity 
constitutes an effective tool for territorial regeneration. The via Appia, from a historical trace, becomes a 
cultural infrastructure for the future, guiding transformations by connecting memory and design. This 
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confirms that building the landscape is, fundamentally, a cultural process: a mediation between visible and 
invisible elements, and between daily practices and collective visions (Simmel, 1913). Furthermore, the 
research emphasizes the role of small municipalities as "laboratories of territorial innovation," where 
reduced scale allows for greater permeability between types of knowledge and faster experimentation. 

The territorial project thus becomes a bridge between future and past, establishing interpretative and 
normative relationships between what could be, what is, and what has been (Gabellini, 2007). Finally, the 
experimentation strengthens the perspective of planning oriented toward "consciousness of place" 
(Magnaghi, 2010). The via Appia, as Ariadne’s thread, remains a metaphor for a regeneration path weaving 
together memory, roots, and community. 
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AABBSSTTRRAACCTT  

The preservation and revitalization of detached and abandoned villages present unique challenges, 
particularly in areas where accessibility, accommodation, and service provision are often inadequate. This 
thesis addresses these challenges by developing a comprehensive strategy and development model for the 
rehabilitation of detached sacred-heritage sites, with a specific focus on the remote village of Llëngë, in 
Pogradec, located in the Upper Mokra region of southeastern Albania. The study begins by assessing the 
current conditions of the village, examining infrastructure, economic status, population trends, and cultural 
and historical significance. A key component of the strategy involves improving the surrounding rural area 
to enhance accessibility and integrating community-driven approaches to ensure sustainable development. 
Through a detailed analysis of the region's physical and cultural elements, this research identifies potential 
interventions aimed at conservation, reusage, and the sustainable development of local economies. The 
findings highlight the importance of considering social phenomena and the roles of various stakeholders in 
the rehabilitation process. By showcasing the case of Shen Marene, the thesis demonstrates how targeted 
interventions can preserve cultural heritage while fostering economic and social revitalization in rural areas. 

 
KKEEYYWWOORRDDSS: Sacred heritage, rural context, evaluation, rural development model, reusage, 
conservation strategies, Shen Marene. 

 

11..  IINNTTRROODDUUCCTTIIOONN  

Rural abandonment is a worldwide phenomenon, and especially in second world countries like Albania 
this phenomenon is more prevalent than ever. This has led to the rapid depopulation of remote mountain 
villages, followed by a weakened infrastructure, and the deterioration of cultural and natural heritage 
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threaten both local identity and the continuity of traditional landscapes. Llëngë—an Aromanian settlement 
in Upper Mokra, a region generally affected by this phenomenon, —reflects this wider national and 
international trend. Once a vibrant community characterized by stone houses, terraced fields, and deep-
rooted spiritual traditions, it now faces depopulation, followed by a limited economic activity, and insufficient 
conservation or heritage study efforts. 

Heritage, and particularly sacred heritage, provides an opportunity for revitalization and for a pass on 
of traditions and other cultural elements into the next generations. Sacred sites act as cultural and social 
anchors, connecting communities to their past while offering potential for future socio-economic growth 
through responsible tourism and community-driven initiatives. By strengthening heritage preservation, 
improving accessibility, and reactivating local resources, villages like Llëngë can be repositioned within 
regional development strategies. 
 

22..  RREESSEEAARRCCHH  BBAACCKKGGRROOUUNNDD  

Detached sacred-heritage sites in rural areas represent important cultural, spiritual, and historical 
assets, functioning as links between communities and their collective past. These sites preserve rituals, 
beliefs, and social practices that have shaped local identities over centuries, while also contributing to the 
wider cultural landscape (An, 2020). Their relative isolation often enhances their authenticity and symbolic 
value, but simultaneously exposes them to risks related to abandonment, neglect, and limited accessibility. 
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Figure 1: Co-occurrence map for articles related to sustainable rural tourism from 2009 to 2019. (An, 
2020) 

 
The literature identifies several challenges associated with the rehabilitation of rural sacred-heritage 

sites, including insufficient infrastructure, lack of financial resources, limited technical expertise, and 
reduced local populations (Elsorady, 2012). Effective rehabilitation therefore requires approaches that 
extend beyond physical conservation to include social, cultural, and economic considerations. Community 
participation and stakeholder engagement are consistently emphasized as essential components, ensuring 
that conservation strategies reflect local values and lived traditions (Wijijayanti, 2020; Landorf, 2009). The 
integration of traditional knowledge and practices into rehabilitation processes further supports sustainability 
and strengthens local ownership (Negi, 2010). 
 

 

Figure 2: Development model outline. (Wijijayanti, 2020) 

Pilgrimage and religious tourism are widely discussed as key drivers for the revitalization of detached 
sacred sites, while also presenting significant management challenges. Although pilgrims are often 
perceived as more respectful toward sacred landscapes, unregulated pilgrimage flows can still lead to 
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environmental degradation, congestion, and waste accumulation (Romanelli et al., 2021; Shinde & Olsen, 
2022). Scholars highlight the importance of responsible tourism frameworks, environmental education, and 
visitor management strategies that protect the spiritual integrity of sacred places while supporting their 
continued use (Rutte, 2011). The concept of “pilgrim towns” further emphasizes the need to treat these 
settlements as living cultural and spiritual systems rather than purely touristic destinations (Shinde & Olsen, 
2022). 

 

Figure 3: Revised model for understanding sustainability in sacred places (Shinde, 2022) 
 

Preservation and management methods discussed in the literature include cultural mapping, 
interpretive signage, visitor centers, and community-based tourism initiatives (Aulet & Vidal, 2018). 
Collaboration between government authorities, religious institutions, heritage organizations, and local 
communities is considered fundamental to balancing conservation goals with economic development. 
Religious institutions, in particular, are recognized for their resilience and capacity to preserve spiritual 
meaning even in the face of physical transformation or increased visitor pressure (Leví & Kocher, 2012). 

 The Catalonia Sacra project in Spain examined over 300 religious heritage sites, demonstrating the 
importance of integrating architectural conservation with continued religious use (Aulet & Vidal, 2018). 
Rather than treating sacred buildings as static monuments, the project emphasized their role as active 
spiritual and cultural spaces, ensuring that restoration efforts reinforced both physical integrity and religious 
function. This approach strengthened community engagement and enhanced the visitor experience without 
compromising sacred values. 

Additional studies highlight the resilience of sacred places, noting that physical disruption does not 
necessarily diminish cultural imagination or sacred meaning (Mróz, 2019). Sacred natural sites, in particular, 
are shown to function as informal conservation areas, preserving biodiversity through culturally embedded 
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practices rather than formal environmental regulation (Rutte, 2011; Velander, 2011). Rehabilitation projects 
linked to pilgrimage and cultural tourism have been shown to generate employment, stimulate local 
businesses, and strengthen community identity (Bajec, 2016; Ishida et al., 2019). At the same time, scholars 
warn of gentrification risks, emphasizing inclusive planning, community-led tourism models, and 
multifunctional village strategies as tools to prevent displacement and cultural erosion (Khartishvili, 2019; 
Gai et al., 2020). 

 

 

Figure 4: Dimensions of rural tourism (An, 2020) 

33..  MMEETTHHOODDOOLLOOGGYY 

In order to have an entire understanding of the given subject we propose a step by step approach 
which will help us to identify the problems of the site analyse similar cases and develop around them a 
model sustainable for the continuous growth of the study area and also give options for this model to be 
used in other cases.  

Firstly, what we must do is the literature gathering. This part can be redistributed in 2 other parts, one 
relating with the literature relevant to identification and course of action responding to different problems to 
these types of areas, and the study of medieval churches located in the area of Balkans, the other one being 
the gathering of different case studies in a local and international level to assess different effects of 
interventions in rural areas and how we can deal with such effects.  
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The second step consists of data gathering. We begin this stage by first determining the actors 
affective on and off site. After its determination we create different methods to approach each group and 
involve them in the development of this project. For the inhabitants of the area, it will be a questionnaire to 
gather collective data on their opinions. An important part of this step will also be the measuring and physical 
on-site observations to have a total overview of the area and understanding its current condition. This will 
assist in a more concise observation from both my viewpoint as an architect, the inhabitant viewpoint as 
users of the facilities, and as well a governmental or touristic viewpoint of the area.  

The third step will be to create a contextual understanding of the site. Starting with a geographical 
analysis of its connections to the main cities nearby, in our case Pogradec, Gramsh and Perrenjas, and its 
regional importance related to the region of Mokër. Then a historical analysis of the village is to be done to 
create an even deeper understanding of the situation as well as the religious importance of the church and 
monastery relating to the region and further. This analysis will help us assess different factors which 
influence heavily the development of our site, as well as the usage of the area helping us to have a better 
decision making on future matters. The creation of cartels with information on the types of attractions located 
in the area, identify them, their national and regional importance, current conditions and opportunities on 
future development 

The fourth step involves analysing and synthesizing the gathered information, then interpreting each 
point to create effective strategies and objectives. First, review all collected data, including research, 
observations, surveys, and interviews, to identify patterns and trends. Combine these insights to form a clear 
understanding and summarize the key points. Next, interpret these findings to understand their relevance 
and draw conclusions that inform the next steps. Develop broad intervention strategies to address the main 
issues identified, considering all affecting aspects. Define specific, measurable objectives to guide 
implementation.  

The final step is the mixing of these interpretations with discussions and then devising final intervention 
and deciding critical sites and decisions around the area, be it in touristic interventions, structural 
interventions, service interventions or historical interventions. This part will be the last of the project and will 
create the model and then its implementation on the selected site while assessing expected effects it will 
have in the lives of the different actors and the effects it might create on a regional scale. 

 

44..  RREESSUULLTTSS    

44..11..  DDEESSCCRRIIPPTTIIOONN  AANNDD  SSTTUUDDYY  OOFF  TTHHEE  AARREEAA  

Upper Mokra, is located in southeastern Albania within the Municipality of Pogradec. It is composed 
of five administrative units: Dardhas, Trebinje, Proptisht, Velçan, and Çërravë. Though near main Albanian 
cities like Pogradec, Përrenjas, and Gramsh, access to these areas has long been difficult due to rough 
terrain and damaged infrastructure. Which are expected to improve with the completion of the Qukës–Qafë 
Plloç highway. 
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Situated at 1,040 meters above sea level, Upper Mokra is characterized by dramatic mountains, lush 
valleys, and a Mediterranean mountain climate with snowy winters and hot summers. Rich natural features 
include excessive grassland which is ideal for animal husbandry, dense beech and oak forests, and the 
Shkumbin River, which has shaped habitation in the area. 

Culturally, the region hosts both Albanian and Aromanian villages, which maintain a long-standing, 
harmonious coexistence despite linguistic and cultural differences. Many villages remain undeveloped, 
preserving a traditional old-schooled way of life. 

Upper Mokra has been inhabited since the Neolithic era, with archaeological traces from the Stone, 
Bronze, and Iron Ages, as well as remains from Illyrian, Roman, Byzantine, and medieval periods. Roman 
bridges and numerous archaeological sites testify to its historical importance. The people of Mokra were 
known for their bravery, including participation in Skanderbeg’s campaigns. Medieval fortresses still stand 
throughout the landscape. 

Under Ottoman rule, Upper Mokra became part of the Sanjak of Ohrid and later the Kaza of Starova 
within the Vilayet of Manastir. Over centuries, the region has maintained strong religious harmony among 
Orthodox Christians, Sunni Muslims, and Bektashi communities. 

Combining natural beauty, deep history, and rich cultural traditions, Upper Mokra stands as a powerful 
expression of Albanian heritage—inviting visitors to explore its landscapes, discover its archaeological 
treasures, and connect with its timeless spirit. 

There is a total of 31 villages in the region, in which we can see clearly the huge rate of abandonment 
as seen in the Table 1, where some villages barely have inhabitants at all. The figures shown are information 
gathered from official files from the Municipality of Pogradec, which indicates that this is most probable not 
the current situation as many families might have migrated elsewhere which makes these statistics even 
scarier. 
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44..22..  MMAAIINN  RREEGGIIOONNAALL  AATTTTRRAACCTTIIOONNSS  

Table 1: Cultural-Architectural attractions in the area 

Name Location Protection  Heritage 
Value 

Current 
State 

Possible use Seasonality 

Bridge 
of Nice 

Nice 
(Dardhas) 

1st cat. Part of 
Via 
Egnatia 

Heavily 
damaged 

Village-
ruins 
connection 

Year-
round, 
small 
exceptions 

Church 
of Saint 
Mary 

Nice 
(Dardhas) 

1st cat. Unique 
orthodox 
church  

Heavily 
Damaged 

Religious 
use, 
galleries 

Year-round 

Bridge 
of Terzi 

Bishnice 
(Velcan) 

1st cat. Part of 
Via 
Egnatia 

Good Cultural 
itinerary 

Year-round 

Saint 
Marene 
Church 

Llenge 
(Trebinje) 

1st cat. Unique 
orthodox 
church 

Damaged Pilgrimage- 
monastery 

Year-round 

 
 

Table 2: Natural attractions in the area 

Name Location Type  Key 
Characteristics 

Main 
Activities 

Seasonality 

Cave of the 
Bear 

Bishnice 
(Velcan) 

Cave Natural stone 
formations 

Cave 
Exploration 

Year-
round, 
small 
exceptions 

Glacial 
Lakes of 
Lukova 

Bishnice 
(Velcan) 

Lakes Forrest-
surrounded 
glacial lakes  

Hiking-
Camping 

Year-round 

Canyons of 
Llenge 

Llenge 
(Trebinje) 

Canyon Via Egnatia 
Landscape 

Hiking-
Sightseeing 

Year-round 

Lakes of 
Mujazda 

Llenge 
(Trebinje) 

Lakes Light Vegetation 
surrounding 

Hiking, water 
activities 

Year-round 
(not 
winter) 

 
In Table 1 above we have listed the results of the cartels we have done for different attractions in the 

region which we have also mapped in Figure 6, showcasing the massive potential this region possesses to 
become a main hub of cultural and touristic activities. 
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Figure 6: Map of attractions in the region 

  

44..33..  VVIILLLLAAGGEE  OOFF  LLLLEENNGGEE  

Llëngë village, officially recorded with 60 inhabitants and 13 families, in reality is home to only five 
permanent households, with a few additional families returning in rare occasions and for little to no time at 
all. Its economy is traditionally based on agriculture (60%) and animal husbandry (40%), yet both sectors 
are weakened by economic and social difficulties arisen in recent years, as well as the total abandonment 
of traditional handicraft such as metalwork and woodwork. Basic services remain critically underdeveloped: 
potable water and electricity supply are unreliable, grey-water management is inadequate, and the village 
lacks public buildings, educational facilities, and medical services. The nearest school and health center are 
several kilometers away and inaccessible due to the absence of public transport and poorly maintained 
roads, particularly in winter. 
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Large portions of land remain uncultivated as a result of infrastructural neglect and population decline. 
Existing agricultural activity is limited to small-scale self-sufficient crops and tree plantations. Residential 
structures suffer from significant physical decay, mirroring the general depopulation trend and lack of 
investment. 

 
Despite these challenges, Llëngë possesses substantial development potential. The village hosts 

significant religious heritage sites—including the cave and monastery of Saint Marene and the monastery 
of Saint George—as well as diverse natural attractions such as the Llëngë Canyons and the lakes of 
Mujazda. These assets offer opportunities for tourism, pilgrimage routes, cultural revitalization, and eco-
recreational activities. Combined with the presence of welcoming locals, existing festivals, and numerous 
abandoned or historic buildings suitable for adaptive reuse, Llëngë holds promise for sustainable rural 
development if supported by improved infrastructure, services, and regional cooperation. 

 

Figure 7: Map of Llenga with Land use 
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44..44..  DDEEVVEELLOOPPMMEENNTT  MMOODDEELL  

The development approach for Llëngë is structured around the assessment of regional potentials and 
existing constraints, forming a framework for defining targets and a phased development model. The first 
phase focuses on foundational interventions, improving infrastructure, restoring essential services, and 
enabling basic economic and social functions. A key objective is repopulation, which is critical for reviving 
the local workforce as well as reintroducing traditional craftsmanship skills once practiced in the village. 
Encouraging investment from former residents with available capital is also crucial to completing this initial 
stage. 

 

Figure 8: Second Development Phase 
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Upon establishing these basic conditions, the second phase focuses in the sectoral development 

measures aimed at boosting local production and creating more economical opportunities. Increased output 
is expected across agriculture, animal husbandry, and traditional crafts, creating opportunities for new 
markets, small businesses, and self-employment, such as guesthouses and restaurants. This growth is 
envisioned to support improved living conditions, controlled building restoration, and strengthened cultural 
identity while enhancing multiple forms of tourism, cultural, natural, culinary, and religious. 

Agricultural development focuses on activating the region’s extensive farmland through improved 
irrigation, drainage, and access roads, alongside the establishment of facilities for storage and processing 
of produce. A local farmers’ association, supported by experts, is proposed to guide the adoption of new 
technologies and coherent cultivation strategies. 

Tourism development helps existing cultural and natural assets. Plans include creating a village 
museum, restoring religious sites crucial to the pilgrimage network, and establishing agritourist complexes 
to reconnect visitors with local landscapes and culinary traditions. The diverse natural environment supports 
a range of activities, from water-based activities to mountain climbing, broadening the tourism offer and 
contributing to sustainable regional revitalization. 
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Figure 9: Detailed thematic development model 

44..55..  PPRROOJJEECCTT  PPRROOPPOOSSAALLSS  

The development framework for Llëngë is centered on developing regional connectivity, restoring 
essential services, and activating the area’s cultural, agricultural, and natural assets to assist long-term 
rural revitalization. Strengthening transportation links is identified as a foundational intervention. A new 
system of upgraded roads connecting Proptisht, Somotinë, Bishnicë, and Llëngë—while also passing 
through Slabinjë, Losnik, Lushkë, Jollë, and Zgallo—significantly increases accessibility between villages. 
Equally important is the direct link between Llëngë and Niçë, the only two Aromanian villages in the region, 
which further connects the area to the Qukës–Qaf Plloç highway, aiding access to Pogradec, Përrenjas, 
Maliq, and Korçë. These improved connections are expected to support mobility, market access, 
administrative integration, and visitor circulation throughout Upper Mokra. 
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Figure 10: Map of Regional Interventions 

Within the village itself, several critical issues require intervention, including damaged roads, lack of 
public lighting, insufficient potable water supply, and outdated or absent sanitation systems. Our proposal 
focuses on making the village accessible year-round, improving living conditions for current and future 
inhabitants, and laying the basis for future economic growth. Additional interventions include the installation 
of irrigation networks to support agriculture, the creation of a locally owned marketplace promoting regional 
produce, and the creation of a functional village centre equipped with essential services such as a pharmacy, 
an information point, public transport facilities, basic financial services, and communal spaces for residents 
and visitors. 

A series of strategic development projects to further explain the long-term vision for the village. The 
Agricultural Complex, located in the area with the largest unused farmland, is designed as a multifunctional 
production and training hub. It incorporates a farmers’ association headquarters, treatment centers for 
different agricultural products, as well as a restaurant dedicated to regional culinary traditions. This complex 
aims to raise agricultural productivity, introduce modern techniques to farmers, and support both local 
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livelihoods and rural tourism. Its phased implementation allows gradual adaptation by residents and 
sustained economic growth. 

 

Figure 11: Project Areas 

The Village Square Project seeks to re-establish a strong core by rehabilitating the school and medical 
centre, adding a transport terminal, parking areas, and essential services, as well as taking into 
consideration the creation of gathering and recreational spaces. This square is purposed to serve both 
inhabitants and tourists, acting as the starting point for guided tours and cultural activities, as well as the 
centre of all village activities. Parallel to this, the Guesthouse Conversion Program focuses on restoring 
abandoned or deteriorated traditional homes, transforming them into tourist accommodations that preserve 
local architectural character while offering immersive cultural experiences. 

Complementary projects take a focus on the natural landscape and recreational capacity of the region. 
Near the lakes of Mujazda, new pedestrian infrastructure, seating areas, and sports facilities for water 
activities are proposed, creating an accessible and attractive outdoor recreation zone. The addition of clear 
orientation signage and maps is a response to the current absence of guidance elements, ensuring safer 
and more intuitive navigation for visitors. 

A major cultural and spiritual component of the plan is the improvement of the pilgrimage network 
centered on the Saint Marene Monasteral Complex. The primary route begins in Llëngë and connects the 
village to the cave of Saint Marene an orthodox sacred site, before continuing to the monastery complex. 
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Traditional rites associated with the pilgrimage are to be preserved, while alternative routes, such as the 
path through the Llëngë Canyon, are proposed with a thought of future accessibility improvements. The 
recently reconstructed Saint George Monastery forms an additional pilgrimage destination, enriching the 
spiritual landscape. 

 
 

Figure 12: Pilgrimage Route 
 

The most required heritage intervention is the Reorganization of the Saint Marene Monastery Complex, 
which includes phased documentation, restoration, and adaptive reuse of the site. Proposed additions 
include a sacred art gallery, renewed monastic living quarters, dedicated pilgrim accommodations, a visitor 
centre, and a gift shop. These enhancements aim to preserve the religious and cultural significance of the 
complex while enabling it to function as a year-round destination for pilgrims, researchers, and cultural 
tourists. 

44..66..  LLLLEENNGGEE  VVIILLLLAAGGEE  OOFF  TTOOMMOORRRROOWW  

Touristic itineraries for Llëngë operate on both regional and local levels, supported by improved 
connectivity with nearby villages such as Niçë and Bishnicë. These itineraries, accessible by foot, bicycle, 
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or car due to favourable terrain, are organized into cultural, agricultural, and natural routes. The journey 
typically begins in Pogradec, leading visitors toward Llëngë through trails. Once in the village, visitors can 
explore traditional-styled guesthouses, cafés, artisan markets, and the Monastery of Saint George. Moving 
westward leads to the Canyons of Llëngë and the Stone of Llëngë, attracting nature lovers and climbing 
enthusiasts. Continuing northwest brings visitors to the pilgrimage site of Saint Marene’s Cave and then to 
the Monastery of Saint Marene, which hosts a sacred art gallery, a visitor center, and natural springs. Further 
east, visitors reach the lakes of Mujazda, where they can enjoy water activities, nature walks, and panoramic 
views. South of the lakes lies the agritourist complex, which offers local cuisine while educating visitors 
about agricultural practices. The itinerary concludes with a return to the village centre or an extended forest 
hike surrounding the lakes. 

 

Figure 14: Yearly Calendar of activities 
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A two-day visit is proposed to structure the tourist experience. 
Day 1 includes arrival and accommodation in local guesthouses, followed by visits to the Canyons, the 

Stone of Llëngë, the Mujazda lakes, the agritourism complex, and the Monastery of Saint George. 
Day 2 begins with the pilgrimage site of Saint Marene’s Cave, followed by a visit to the Monastery of 

Saint Marene, and ends with a forest hike and picnic. 
The yearly calendar of activities supports seasonal tourism. 

55..  CCOONNCCLLUUSSIIOONN  

While analysing the area of Llenge, we identified key areas for intervention, such as improving 
infrastructure to enhance accessibility, integrating community-driven approaches for sustainable 
development, and promoting the conservation and reuse of heritage sites. The proposed development model 
emphasizes a holistic approach, considering both physical and cultural elements to ensure balanced and 
sustainable growth of the village. Key findings include: 

 • The need for improved infrastructure to make the village more accessible.  
• The importance of community involvement in the development process to ensure that interventions 

are sustainable and culturally appropriate.  
• The potential for cultural and religious tourism to boost the local economy. 
• The necessity of preserving both the tangible and intangible cultural heritage of the village.  
The proposed interventions include restoring and repurposing existing buildings, creating new 

economic opportunities through tourism, and organizing cultural events to attract visitors and engage the 
community. The case of Saint Marene demonstrates that with targeted efforts, it is possible to preserve 
cultural heritage while fostering economic and social revitalization in rural areas. 

In conclusion, this thesis provides a strategic framework for the rehabilitation of detached sacred-
heritage sites in rural areas. It underscores the importance of a collaborative approach involving local 
communities, government agencies, and other stakeholders. By focusing on both conservation and 
development, the proposed model aims to ensure the sustainability and vitality of Llëngë and similar villages 
in the region. 
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AABBSSTTRRAACCTT  

The Wasmuth Portfolio constitutes a fundamental document for understanding the architecture of 
Frank Lloyd Wright and, in particular, his conception of structure as an order that generates form and space. 
Through the lithographs created together with Marion Mahony Griffin, structure is presented as an underlying 
system that organizes geometry, composition, and the relationship between architecture and its 
environment. Architectural drawing thus becomes an essential tool for thinking and transmitting the concept 
of structure. 

The graphic language developed by Mahony plays a key role in this reading. Her ability to integrate 
architecture, landscape, and geometry within a single visual logic allows structure to be legible through 
alignment patterns, modulations, rhythms, and the continuity of horizontal planes. The use of negative 
space, the careful selection of viewpoints, and the consistent treatment of vegetation reinforce an organic 
conception of architecture, in which building and environment are part of the same system. 

The analysis of the Winslow House and the Robie House confirms the consistency of this approach. 
Although they correspond to different stages of Wright’s work, both manifest structure as an organizing 
principle, either through symmetry and modulation or through horizontality and cantilevers. Taken together, 
the Wasmuth Portfolio is established as a first-rate theoretical and graphic document for the study of modern 
architecture. 

 
KKEEYYWWOORRDDSS: Frank Lloyd Wright, Marion Mahony Griffin, Wasmuth Portfolio, Graphic Representation, 
Structure, Architectural Drawing 
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11..  IINNTTRROODDUUCCTTIIOONN  

During the first decade of the twentieth century, the American architect Frank Lloyd Wright sought to 
present in Europe an architecture radically different from the dominant historicist languages, based on 
spatial continuity, integration with the surroundings, and an organic conception of buildings. To this end, 
together with the architect Marion Mahony Griffin, he developed what came to be known as the Wasmuth 
Portfolio: a carefully curated selection of projects, both built and unbuilt, which would become the principal 
instrument for the international dissemination of Frank Lloyd Wright’s work. This set of lithographs, published 
in Berlin in 1911, marked a turning point in the reception of American architecture within the European 
context, since beyond the new formal and spatial qualities proposed by his architecture, the Wasmuth 
Portfolio made it possible to communicate a specific way of understanding structure as an organizing 
principle of the project. 

Marion Mahony’s exceptional system of graphic representation, which conceived drawings as artistic 
objects in their own right (Gray, 2022), endowed the collection with a visual coherence that went beyond 
the mere illustration of architecture. Her sensitivity to nature made the integration of the landscape one of 
the key elements of a carefully controlled composition and of extraordinary expressiveness. The plates 
conveyed a profound understanding of Wright’s architecture, in which structure, form, space, and nature 
appeared inextricably linked. The choice of drawing over photography, together with such a personal graphic 
language, made possible the construction of a unified, coherent, and recognizable image of Wright’s work. 

Thus, although structure plays a fundamental role, it appears in an unusually implicit manner. In the 
plates of the Wasmuth Portfolio there are no diagrams, construction details, or technical indications 
regarding structural systems. Nevertheless, structure is constantly present as an underlying pattern (Xiong, 
2019) that governs geometry, spatial modulation, and the relationship among the different elements of the 
project. The graphic manner in which structure is represented makes it possible to identify alignment 
patterns and rhythms that refer to an implicit structural logic, legible through the architectural drawing itself 
(Cantavella Franch, 2017). Moreover, it emphasizes those design concepts linked to architectural 
composition such as horizontality, spatial continuity, and cantilevers—features inherent to his work and 
which so deeply preoccupied Wright. 

This way of understanding structure and manifesting it in the lithographs is part of a broader 
architectural conception developed by Wright, in which the building is conceived as a unitary system 
generated from simple geometric and spatial principles, repeated and modulated. Structure avoids 
manifesting itself as an independent skeleton and dissolves into the architectural space, organizing the plan, 
elevations, and the relationship with the surroundings. This idea, which runs through much of his work, finds 
one of its clearest expressions in the Wasmuth Portfolio, precisely because the representation dispenses 
with the technical in order to focus on conveying the internal order of the project (Beltrán, 2015). 

The role of Marion Mahony in the Wasmuth Portfolio is essential, as she is credited with the vast 
majority of the plates. She carried out her professional activity during a period in which women were 
restricted to specific social and professional spheres, restrictions that she boldly transcended (Mortice, 
2016). On some of the plates she incorporated her initials, identifying herself as the author and thereby 
breaking with practices normally attributed to women within a profession dominated by men (Gray, 2022). 
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Her childhood and youth experiences, her architectural education, and her graphic sensitivity—shaped by 
Japanese woodblock printing—enabled her to develop a representational language capable of integrating 
architecture, landscape, and geometry within a single visual logic (Gray, 2022). In her drawings, nature is 
treated as a necessary element of the compositional system, reinforcing the reading of architecture as part 
of a larger structural order. It is not understood as a decorative backdrop; rather, it communicates the 
appearance of the building and makes perceptible the structural logic that organizes it. 

From this perspective, the Wasmuth Portfolio, in addition to being conceived as a means of 
international dissemination, can be understood as a genuine theoretical vestige. The more than ninety 
lithographs construct an architectural discourse in which structure appears as the invisible essence of form 
and space. Drawing thus becomes a tool for architectural thought, capable of transmitting a complex 
structural and compositional conception without resorting to technical explicitness. 

On the basis of these considerations, the present study aims to analyze how structure appears in the 
Wasmuth Portfolio and how the graphic language developed by Mahony makes visible an underlying 
structural order. The study focuses on the analysis of the lithographs as graphic documents that articulate 
a specific understanding of architecture, placing representation at the center of the debate on the 
relationship between structure, form, and space in the work of Frank Lloyd Wright. 

 

22..  CCOONNCCEEPPTTUUAALL  FFRRAAMMEEWWOORRKK  

The present research is based on the idea that the Wasmuth Portfolio reflects, through its lithographic 
illustrations, how structure in the architecture of Frank Lloyd Wright constitutes a fundamental organizing 
principle. Far from being understood as a system independent from form, structure is conceived as a 
spatially generative order from which common characteristics of his architecture derive: simple geometries, 
the presence of horizontal lines, modulation, and the compositional articulation of the project that enables 
mastery of the free plan. In the essay “The Japanese Print: An Interpretation” (1912), Wright emphasizes 
the importance of the structural character of drawing, through which he reaches the essence of the object 
by means of geometry. This conception has been highlighted by various authors when analyzing Wright’s 
architecture, in which structure appears integrated into the very spatial logic of the building, conditioning 
both the plan and the relationship between interior and exterior. 

This structural order manifests itself through simple and repeated geometries, organized by means of 
grids and alignment systems. Modular rhythm and the hierarchization of spaces respond to an internal logic 
that precedes the visible form of the building. Unlike his European contemporaries, Wright’s starting point 
in the development of a new conception of architecture stemmed from his education during the Chicago 
Renaissance, within a climate of experimentation with new materials and architectural forms (Ettinger, 
2007). Numerous studies have linked this way of understanding structure to Wright’s early formative 
experiences, particularly the use of the pedagogical toys of the German educator Friedrich Froebel during 
his childhood. These experiences taught him to perceive architecture as the articulation of elementary 
geometric forms in space (Albert, 2015). 
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In the Wasmuth Portfolio, this structural conception is not explained through texts nor illustrated by 
means of construction diagrams. Wright and Mahony choose instead to express it graphically through 
drawing, so that structure becomes legible without being explicit. Thus, the notion of structure as an invisible 
order can also be read by observing the disposition of walls, the modulation of openings, and the continuity 
of horizontal planes. 

In this regard, the contribution of Marion Mahony is especially relevant, as is her graphic language 
capable of integrating architecture, landscape, and perception within a single composition. Tools such as 
the use of negative space and the insistence on evidencing compositional continuity reinforce the reading 
of the represented architecture as an organic system, in which structure dissolves into form and extends 
into the natural surroundings. 

Although the way in which Mahony represents and integrates nature in the illustrations inevitably 
constitutes a visual and aesthetic stimulus, what is exceptional is that this representation of nature often 
contributes to reinforcing the structural understanding of the building. By depicting vegetation, terrain, and 
architecture with a uniform graphic treatment, the plates suggest that all these elements form part of a 
single order. This visual strategy communicates a key conception in Wright’s architecture: the building does 
not impose itself upon the site, but rather articulates itself with it through continuous geometric and spatial 
relationships. “Wright’s Prairie Houses establish a harmonious relationship with the natural environment” 
(Ettinger, 2007) and take up the horizontality of the landscape in order to anchor themselves to the ground. 

In this way, drawing becomes a tool for thought and transmission, in which each layer is capable of 
communicating the structural conception, how it is responsible for the character of the building, and how it 
responds to the environment in which it is constructed. 

This conceptual framework constitutes the basis upon which the graphic analysis of the plates of the 
Wasmuth Portfolio is articulated. From it, it becomes possible to approach the study of the graphic 
expression of structure through a methodology that combines visual observation and theoretical reflection, 
understanding drawing as a means of accessing the structural thinking underlying Wright’s architecture. 
 

33..  GGRRAAPPHHIICC  EEXXPPRREESSSSIIOONN  OOFF  SSTTRRUUCCTTUURREE  

The analysis of the graphic expression of structure in the Wasmuth Portfolio makes it possible to 
understand architectural drawing as a fundamental instrument for the formulation and transmission of Frank 
Lloyd Wright’s structural thinking. The plates that make up the portfolio function as a space of synthesis in 
which geometric, spatial, structural, and natural relationships are articulated. This dimension of drawing is 
essential for interpreting the work of the American architect, since structure is presented implicitly and 
becomes legible through the composition and the graphic tools employed throughout the collection. 

The analytical methodology adopted in this study is based on a visual and compositional reading of 
the lithographs in the Wasmuth Portfolio, focusing on the identification of those elements and graphic 
resources that allow an underlying structural logic to be inferred. This approach relies on the systematic 
observation of patterns and on comparison between different representations, understanding drawing as a 
form of structural thinking and communication in itself. From this reading, three complementary levels of 
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interpretation are identified, which make it possible to break down the graphic expression of structure 
without fragmenting its unitary understanding. 

- Geometric Order 
The first level of analysis is based on the geometric order that organizes the plates through axes and 

proportions. Both in the plates of the Wasmuth Portfolio and in the buildings depicted in them, it is possible 
to identify regulating grids and frameworks that structure the arrangement of spaces and the relationships 
among the different elements. These patterns are not represented explicitly, but become visible through 
modular repetition, the correspondence between walls and openings and their rhythms, as well as the 
continuity of certain compositional axes (Cantavella Franch, 2017). 

This geometric order responds to a structural conception in which geometry acts as the generative 
principle of the project. The organization of the different spaces, which adapt volumetrically to their function, 
is the result of proportional relationships and transverse modulations in plan, elevation, and section that 
ensure the coherence of the whole. This way of organizing the project through basic geometries refers to 
the idea of structure as an abstract system that precedes the visible form of the building. 

It is in the elevations where the geometric order becomes most clearly evident, thanks to the rhythmic 
arrangement of openings and the hierarchization of volumes. The repetition of distances between openings 
and the alignment of constructive elements allow the reading of a latent structure that organizes the façade 
as a result of the spatial and functional logic of the interior spaces. In this way, graphic representation 
reveals the continuity between structure, form, and function. 

- Structural Expression 
The second level of analysis addresses structural expression. In the plates of the Wasmuth Portfolio, 

structure is manifested primarily through the superimposition of dashed lines over the drawings of the plans, 
the articulation of volumes, and the relationship between the shading of solids and voids. These graphic 
resources allow the behavior and structural design of the building to be intuited, particularly with regard to 
load transmission. 

In various plans of the buildings represented, patterns of dashed lines are drawn that correspond to 
the joists of the floor slabs and that, on many occasions, coincide with decorative elements on the ceilings 
of the most representative rooms. This subtle representation contrasts with the forcefulness with which the 
elements to which these loads are transmitted are sectioned: walls and columns, which invariably appear 
shaded in black. 

Horizontality plays a fundamental role in this structural expression. The extension of roofs, slabs, and 
terraced elements reinforces the reading of a structure that extends and is distributed through space. 
Horizontal planes act as organizers of space. This graphic strategy helps to dissolve the perception of 
structure as a set of isolated vertical supports, replacing it with the idea of a continuous system that 
articulates the building as a whole. 

- Correspondence between Structure and Architectural Form 
The third level of analysis focuses on the correspondence between structure and form, and on how 

this relationship manages to convey the balance between structure, function, form, and place. In Mahony’s 
illustrations, structure is also transmitted through the structural character she is able to suggest in the 
building. The perspectives in the Wasmuth Portfolio are a clear example of this. Through the choice of 
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viewpoints in these drawings, the architect emphasizes the most significant structural elements, such as 
large horizontal planes or cantilevered volumes that give character to the building. Thus, the composition 
and framing of the scene contribute to constructing a structural reading of the building. 

In this sense, the use of void as a compositional element also appears, contributing to the emphasis 
on the structural character of the buildings. Interstitial spaces, setbacks, and the shadows generated by 
cantilevers are represented meticulously and with great intentionality. They reinforce the perception of 
balance between mass and lightness, horizontality, and the impression of cantilevers. In this way, the 
drawing shows the appearance of the building while also suggesting how structure enables the opening of 
space, visual continuity between interior and exterior, and the pursuit of horizontality. 

The incorporation of the natural environment and landscape in the representation also plays an 
essential role. Mahony places the representation of architecture and that of natural elements on the same 
level through a homogeneous and coherent graphic treatment. In this way, the lithographs suggest that both 
form part of a single architectural system and that the placement of each building is inseparable from its 
surroundings (Gray, 2022). This distinctive style, influenced by Japanese woodblock prints in which 
exuberant vegetation takes on a prominent role in the compositions, made the buildings appear “irresistibly 
romantic” (Bernstein, 2008). This visual strategy further reinforces and helps to communicate Wright’s 
organic conception of architecture—an architecture in which structure adapts to the site through formal 
and spatial relationships without imposing itself upon the environment. 

This correspondence between structure and architectural form, constructed through graphic 
expression, is fundamental for understanding the Wasmuth Portfolio not only as a set of illustrations intended 
to promote the architect in Europe, but also as a historical and theoretical document of the new architecture 
and the principles advocated by Wright and Mahony. 

 

44..  CCAASSEE  SSTTUUDDIIEESS  

The analysis of the following case studies included in the Wasmuth Portfolio makes it possible to verify 
how the theoretical and graphic principles described in the previous sections are materialized in two specific 
projects. Through the comparative study of the Winslow House (1894) and the Robie House (1909), it is 
possible to identify constants in the way Wright and Mahony conceive and represent structure as an order 
that generates form and space. In this sense, the selected cases are approached as particular 
manifestations of a single structural and graphic logic. 

- Winslow House (1894) 
The Winslow House is one of Wright’s earliest residential projects. Through the study of this case, an 

initial stage is analyzed in which some of the principles that would characterize his later work are already 
evident. The influence of Louis Sullivan is still apparent in this project; however, the organization of the 
design anticipates a conception of structure as a principle of formal and spatial order. 

The main façade of this house in River Forest is organized around an axis of symmetry and a modular 
rhythm that externalizes the order and function of the interior spaces. Structure thus appears as a regulating 



165 
 

 

element of the composition, establishing a direct correspondence between the interior spatial organization 
and the exterior expression of the building. 

 
The Wasmuth Portfolio devotes its first plate to this project. It is a lithograph dominated by an exterior 

view of the house, in which many of the graphic tools previously described can be identified. The view 
reflects the main design strategies of the house, centered on the symmetrical composition of the façade 
and a clear differentiation between the ground floor and the first floor. This compositional order also has a 
functional correspondence, placing the main entrance on the central axis of the façade and zoning the 
daytime and nighttime areas on the ground and first floors respectively. The structural order is diluted within 
a composition that prioritizes exterior appearance, yet it can be glimpsed through the hierarchization of 
volumes and the geometric clarity of the composition. 

Within this composition, the pitched roof acquires a singular prominence: it is the umbrella under 
which the house emerges, but also the drawing itself. Wright and Mahony emphasize this element in the 
lithograph, endowing it with a visual weight that reinforces its structural and symbolic role. The integration 
of vegetation, cascading down from the upper edge of the plate, establishes a visual analogy between the 
roof and natural elements, reinforcing Jennifer Gray’s idea of an architecture conceived as part of a broader 
organic order. 

Although the Winslow House, strongly influenced by Sullivan’s legacy, presents a more closed and 
symmetrical organization that departs from the spatial continuity and organic character of later works, its 
representation in the Wasmuth Portfolio—both in plan and in perspective—already makes it possible to 
identify the importance that both Wright and Mahony attribute to structure. Axiality, modulation, geometric 
repetition, the centrality of the fireplace element, and the correspondence between structure and function 
anticipate the development of an architecture in which the structural language would be given particular 
care. 
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Fig. 1. Winslow House. Wasmuth Portfolio (1911). Marriott Library, 2001. 
- Robie House (1909) 
In the Robie House, Wright and Mahony demonstrate—after a process of formal refinement—the 

defining characteristics of this new American architecture. The breaking open of the architectural box in 
favor of spatial, visual, and functional fluidity coexists with the use of large cantilevers that emphasize the 
horizontal character of the house, thereby reinforcing the continuity between interior and exterior space. 
Thus, in the Robie House, horizontal planes generate and shape space while simultaneously dissolving the 
boundary between interior and exterior through the use of these cantilevers, which incorporate terraced 
elements. These aspects are closely linked to a structural conception based on horizontality and the 
extension of planes, which is clearly manifested both in the built work and in its graphic representation. 

The large cantilevers play a decisive role in the configuration of space and in the expression of 
structure. They define the horizontal image of the building while also acting as structural mechanisms that 
allow the interior space to be freed and the continuity between the different areas of the house to be 
reinforced. 

Wright and Mahony express this structure in the Wasmuth Portfolio—which devotes one lithograph 
(plate 37) to this house—through the superposition of horizontal planes that engage with negative space 
and define horizontal voids that emphasize the horizontality of the house. The plate includes an exterior 
perspective of the house together with the plan of the upper floor. As complementary material to the 
lithograph, some editions of the Portfolio incorporate the plans of the lower floors, printed on thinner paper 
and placed before the main plate (SteinerAG, s. f.). 
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In the case of the perspective drawing, the vegetation appearing on the terraced elements generates 
a contrast of horizontal solids and voids while also marking the structural and compositional rhythm of the 
façades. Thus, although the load-bearing elements are not explicitly drawn in the view, the geometric 
organization of the planes and the modulation of the openings reveal a clear structural logic that supports 
the cantilevers. This logic becomes especially evident in the plans, where the wall dissolves, transforming 
into a cadence of vertical supports governed by a pattern that orders the façades. 

This rhythm is also expressed in the plans, where the drawing of the floor joists appears delineated in 
projection with dashed lines over the large living and dining space, thereby introducing a direct reference to 
the structure. In this way, in the plans, this logic becomes more explicit: the wall loses its continuous 
character and is transformed into a cadence of vertical supports that organize both space and façades. This 
dissolution of the traditional wall in favor of a more open structure is graphically represented through the 
rhythmic modulation of elements and the continuity of spatial axes. By eliminating the conception of space 
as enclosed by walls, Wright was able to generate spaces that were more permeable and visually connected 
to the exterior, while also increasing natural lighting and ventilation. 

Once again, as in the Winslow House, Mahony employs strategies aimed at conveying a sense of 
horizontality and lightness in both the building and the plate. One of these strategies is the choice of the 
perspective viewpoint, which contributes decisively to the expression of structure. The slightly elevated 
viewpoint gives greater prominence to the horizontal roofs, thereby increasing the proportion of void in 
relation to the elements that are rendered with great precision. This graphic strategy visually reinforces the 
structural character of the building, making the cantilevers and horizontal planes the essence of the 
architecture. 

Another of these strategies consists in placing the perspective in a slightly elevated position and shifted 
toward the upper edge of the plate’s composition. The tension generated by this compositional choice helps 
the house to appear as if it were levitating above the ground, like its cantilevers, accentuating the sensation 
of lightness and horizontal continuity. 

Overall, the representation of the Robie House in the Wasmuth Portfolio constitutes a clear example of 
how architectural drawing can convey the structural understanding of a building without resorting to specific 
plans or structural diagrams. 
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Fig. 2. Robie House.Wasmuth Portfolio (1911). Marriott Library, 2001. 

 

Fig. 3. Robie House.Wasmuth Portfolio (1911). Marriott Library, 2001. 
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55..  CCOONNCCLLUUSSIIOONNSS  

From the analysis of the Wasmuth Portfolio, it can be concluded that in Frank Lloyd Wright’s work, 
structure is conceived as an underlying order that organizes architecture from its very initial conception. The 
lithographs of the Portfolio, far from merely describing the buildings included within it, construct a coherent 
and sensitive visual narrative in which structure appears integrated into the overall composition of the project 
and can be intuitively perceived through the illustrations. 

The graphic language developed by Marion Mahony adds to architectural drawing the capacity to 
become a fundamental tool for the transmission of structural thinking. The identification of geometric 
patterns, alignments, and modulations in plans, elevations, and perspectives makes it possible to infer the 
internal logic that articulates the projects, revealing an understanding of structure as a generative principle 
of form and space. Thus, the idea is reinforced that in the Wasmuth Portfolio, graphic representation, in 
addition to acting as a means of communication and transmission of concepts, becomes a space for 
architectural reflection and documentation within the legacy of architectural history. 

In this way, Marion Mahony’s contribution proves essential to understanding this dimension of the 
Portfolio. Her ability to integrate architecture and landscape within a single visual logic made it possible to 
construct representations in which structure is perceived as part of a broader organic system. The use of 
negative space, the value of line, the carefully considered choice of viewpoints, and the treatment of 
vegetation all contribute to reinforcing the structural reading of the buildings, placing architecture in harmony 
and dialogue with its surroundings and underscoring the coherence between form, function, and place. As 
a result, Mahony’s captivating and recognizable style becomes a first-rate communication and marketing 
tool and provides Wright with a powerful brand identity for his studio (Gray, 2022). 

The study of the cases of the Robie House and the Winslow House confirms the validity of this 
interpretation. In both examples, structure is graphically manifested as an organizing principle that regulates 
composition and spatial organization, although it does so through different strategies appropriate to each 
stage of Wright’s work. Whereas in the Robie House structure is expressed through horizontality, cantilevers, 
and the dissolution of the wall, in the Winslow House it appears linked to symmetry, modulation, and the 
roof element. 

Wright and Mahony anticipate modern reflections on the integration of structure, form, and 
environment, and they demonstrate the potential of architectural representation as a tool for thought. This 
reading reinforces the continued relevance of the Wasmuth Portfolio as a historical instrument of 
dissemination, but also as a fundamental source for the critical analysis of modern architecture and of the 
mechanisms through which structure becomes the invisible essence of the architectural project. In this 
sense, this set of lithographs can be understood as a theoretical document of the highest order, proposing 
a specific way of thinking about and representing architecture and documenting it for posterity. 
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AABBSSTTRRAACCTT  

This paper investigates the trajectory of the 1930s villa “Dine Hoxha” in Tirana as a lens through which 
to examine the dynamics of continuity and disruption in urban models. Erected during the interwar period, 
the villa reflected the aspirations of an emerging bourgeoisie and the influence of Italian modernist domestic 
typologies. With its front yard overlooking the city’s main street, the house was conceived as both a private 
dwelling and a public statement of visibility, openness, and status. Its orientation and relationship to the 
street echoed broader urban patterns of the time, where architecture mediated between individual identity 
and the collective city. 

The advent of the communist regime marked a profound rupture in this model where a row of 
residential blocks was strategically erected in front of the property. This intervention concealed the villa from 
the street and negated its symbolic role within the urban fabric. What had once embodied openness and 
bourgeois modernity was then transformed into an object of erasure, surviving materially yet deprived of its 
spatial and cultural presence. 

Drawing on a recent digital survey of the villa’s facades conducted through drone photography and 
photogrammetry, complemented by historical research, the paper reflects on how such domestic 
architectures persist physically while their meaning and function are continuously redefined by political 
power and urban transformation. The inability to fully capture or photograph all sides of the villa further 
underscores the notion of partiality in documentation and memory, highlighting how architecture resists 
complete representation. 

The case study illustrates how urban models are not fixed but subject to cycles of continuity and 
disruption, where domestic space becomes an arena for ideological contestation. In tracing the villa’s 
shifting status, the paper underscores how urban form embodies the tensions between persistence, 
suppression, and reinvention across time. 

 
KKEEYYWWOORRDDSS: Disruption, Urban, Villa, Regimes 
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11..  IINNTTRROODDUUCCTTIIOONN  

Urban models are often discussed through the language of continuity: continuity of form, of function, 
of memory. Even when cities undergo radical political change, architecture is frequently treated as a 
stabilizing element, as a material anchor capable of carrying identity across time. This assumption echoes 
long-standing urban theories that privilege coherence and spatial legibility, even as they acknowledge 
fragmentation as a by-product of modernization (Brown, 1988). Within this framework, persistence is 
understood as survival, and survival is implicitly equated with endurance or resistance. Yet such readings 
risk overlooking a critical aspect of urban life: architecture does not persist by remaining intact, but by being 
repeatedly subjected to interruption, reinterpretation, and spatial violence. 

While scholarship on urban transformation has extensively addressed processes of modernization, 
densification, and ideological restructuring (Le Gallou, 2025), less attention has been paid to the micro-
scale mechanisms through which political regimes act upon domestic architecture. In particular, the spatial 
strategies through which buildings are made to disappear without being demolished but through obstruction, 
enclosure, or denial of visibility remain under-theorized. These forms of urban intervention operate not 
through destruction, but through displacement and suppression, allowing architecture to survive materially 
while stripping it of its representational role. 

This gap becomes especially evident in cities marked by abrupt regime change, where architecture is 
repeatedly inherited by political systems that neither fully accept nor entirely erase what came before. In 
such contexts, domestic buildings occupy an ambiguous position. Neither monumental nor infrastructural, 
they are often excluded from dominant narratives of urban history, despite being deeply implicated in the 
negotiation of ideology, ownership, and visibility. Their persistence is therefore unstable, contingent, and 
frequently unacknowledged. 

 

22..  RREESSEEAARRCCHH  PPRROOBBLLEEMMSS  AANNDD  MMEETTHHOODDOOLLOOGGYY  

This paper is guided by a central research question: how does domestic architecture persist within the 
city when its original urban logic becomes politically incompatible? More specifically, what happens when a 
building is allowed to remain physically present, but is deliberately removed from the field of urban visibility? 
The working hypothesis of the study is that persistence in such cases does not operate through continuity 
of form or use, but through cycles of spatial disruption that actively redefine a building’s relationship to the 
city. Rather than resisting change, architecture endures by being transformed, obstructed, and re-coded 
within successive urban models. 

By approaching persistence as a spatial and ideological process rather than a material one, the paper 
proposes a shift in how urban continuity is understood. This position aligns with critical urban theory that 
frames space as a product of political negotiation and representational struggle, rather than a neutral 
container of social life (Lefebvre, 1991). It suggests that the survival of domestic architecture under changing 
political regimes is not a passive condition, but a negotiated outcome shaped by power, representation, and 
the politics of visibility. 
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Figure 1: Dine Hoxha Villa 

The research adopts a qualitative, case-study-based methodology that combines historical 
cartographic analysis with contemporary digital survey techniques. The Villa of Dine Hoxha (Figure 1) is 
employed as a critical case through which broader questions of urban persistence and disruption can be 
examined at the scale of domestic architecture. Rather than treating the villa as a representative or typical 
example, the study approaches it as a strategically revealing case whose spatial trajectory makes visible 
mechanisms that often remain implicit within larger urban transformations. 

The selection of this case is motivated by three interrelated factors. First, the villa was constructed 
during a clearly identifiable historical moment (the interwar period) when Tirana’s urban model emphasized 
visibility, openness, and representational domesticity. Second, the building has survived successive political 
regimes without being demolished or radically rebuilt, allowing its persistence to be traced across distinct 
ideological frameworks. Third, despite its physical survival and its inclusion in official heritage listings, the 
villa has undergone a profound spatial marginalization, particularly through the obstruction of its relationship 
with the main street during the communist period. This combination of continuity and disruption makes the 
villa a productive site for methodological inquiry. 

The first methodological component of the study consists of a comparative analysis of historical maps 
and archival cartographic material. Sources include a municipal sketch from 1930 associated with a property 
transaction, city maps from 1937 and 1958, and contemporary cadastral and urban maps. These 
documents were not used as static historical references, but were actively redrawn and reinterpreted 
through a process of cartographic reconstruction.  

This redrawing process serves two purposes. On the one hand, it allows for the precise identification 
of transformations in plot configuration, building density, and access patterns surrounding the villa. On the 
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other hand, it functions as an analytical operation in itself, foregrounding what each urban model chose to 
project, preserve, or suppress. The comparison between the reconstructed maps reveals that the most 
consequential transformation affecting the villa was not internal modification, but the progressive 
reconfiguration of its surroundings.  

The second methodological component involves the use of photogrammetry to document the villa’s 
current condition. A digital survey of the building’s façades was conducted using drone photography, 
generating a three-dimensional model through photogrammetric processing. Unlike conventional surveying 
methods such as total station measurement, photogrammetry depends on visibility, access, and light 
conditions. In the case of the Villa of Dine Hoxha, these conditions are severely constrained by the 
surrounding built fabric, altered terrain, and informal additions. 

 

33..  TTIIRRAANNAA  AASS  AA  CCIITTYY  OOFF  IIDDEEOOLLOOGGIICCAALL  RRUUPPTTUURREE  

Tirana’s urban development throughout the twentieth century is characterized by rapid transformation 
and discontinuity. Within a relatively short period, the city moved through monarchy, communism, and post-
socialism, each regime imposing distinct spatial logics and architectural priorities. Rather than producing a 
coherent urban narrative, these successive interventions resulted in a fragmented fabric (Aliaj, 2003) 
composed of overlapping and often contradictory projections. 

 

33..11..  MMOONNAARRCCHHYY  AANNDD  TTHHEE  AARRCCHHIITTEECCTTUURREE  OOFF  VVIISSIIBBIILLIITTYY  

During the interwar period, under the reign of King Zog, Tirana underwent its first systematic process 
of modernization. Urban planning became a tool for constructing a national image aligned with European 
models of governance and representation. Italian architects and planners such as Armando Brasini and 
Florestano Di Fausto introduced axial layouts, monumental compositions, and geometric street systems that 
reconfigured the former Ottoman town into a modern capital (Prifti, 2013). 

These interventions were not merely technical. Urban space functioned as a stage for political visibility, 
where architecture articulated power, progress, and social hierarchy. The introduction of suburban villa 
districts along new infrastructural axes encouraged the emergence of a bourgeois domestic typology 
associated with education, wealth, and proximity to authority. 

The villa, in this context, operated as a spatial projection of modernity. Its architectural language which 
is often neo-classical or rationalist, translated political aspiration into domestic form, rendering private status 
publicly legible. 

 

33..22..  CCOOMMMMUUNNIISSMM  AANNDD  TTHHEE  SSUUPPPPRREESSSSIIOONN  OOFF  DDOOMMEESSTTIICC  IINNDDIIVVIIDDUUAALLIITTYY  
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The communist regime enacted a radical rupture with this spatial logic. Architecture and urban 
planning were mobilized as instruments of ideological reprogramming aimed at dismantling bourgeois 
privilege and promoting collectivist values. Private property was abolished, and domestic individuality was 
actively discouraged. Standardized apartment blocks replaced villas as the dominant residential typology, 
expressing ideals of equality and uniformity (Pojani, 2014). Urban space was reorganized into functional 
zones, while architectural form became increasingly regulated and predictable. Visibility, previously 
associated with status, became a potential threat subject to control and surveillance. 

Former villas were often subdivided, repurposed, or physically concealed by new construction. Their 
persistence was permitted only through suppression, transforming them into marginal or invisible elements 
within the urban fabric. 

 

33..33..  PPOOSSTT--SSOOCCIIAALLIISSMM  AANNDD  IINNFFOORRMMAALL  UURRBBAANNIISSMM  

Following the collapse of communism, Tirana entered a period of intense urban transformation driven 
by market liberalization, migration, and weak regulatory frameworks. The city expanded through private 
initiatives, speculative development, and widespread informal construction. 

In this context, historical buildings that lacked immediate economic value were frequently neglected 
or absorbed into denser developments. Older villas, including the Villa of Dine Hoxha, became vulnerable 
not to ideological erasure but to economic marginalization. Their persistence depended less on political 
symbolism than on chance, neglect, or heritage designation. 

 

44..  TTHHEE  VVIILLLLAA  OOFF  DDIINNEE  HHOOXXHHAA  

The Villa of Dine Hoxha is located in the northwestern part of Tirana, near the intersection of Rruga e 
Durrësit and what is today Rruga e Ambasadave. Architectural analysis situates its construction in the late 
1920s, aligning it with the Italian-influenced villa typologies of the interwar period. Its symmetrical 
composition, neo-classical ornamentation, and distinctive octagonal bow-window correspond to design 
features common in Italian rationalist and eclectic domestic architecture of the time. 

The villa takes its name from Dine Hoxha, an advisor to King Zog remembered in contemporary 
accounts as an intellectual mediator and political strategist. Archival newspapers and memoirs describe him 
as a rhetorically skilled figure capable of navigating complex political situations. Anecdotal evidence links 
the villa to a known assassination attempt against King Zog in Vienna in 1931, reinforcing its association 
with political power during the monarchy. 

Municipal records from 1930 confirm the villa’s existence by that date, while a site plan (Figure 2)  
attached to a deed of sale (Figure 3) indicates that it originally occupied an open and prominent position 
along Rruga e Durrësit. This spatial visibility aligns with its symbolic function as a domestic projection of 
status and authority. 
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Figure 2: Dine Hoxha Villa’s original site plan 

 

 
Figure 3: Dine Hoxha Villa’s deed of sale 
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44..11..  UURRBBAANN  DDIISSPPLLAACCEEMMEENNTT  MMAADDEE  VVIISSIIBBLLEE  

While archival documentation concerning the Villa of Dine Hoxha remains fragmentary, the 
transformation of its urban condition can be reconstructed with considerable precision through cartographic 
analysis (Figure 4). A central methodological contribution of this study lies in the production of three 
analytical drawings of the villa’s surroundings, each corresponding to a distinct historical moment. These 
drawings are not merely illustrative; they function as interpretive instruments through which the shifting 
spatial status of the villa becomes legible. 

 

Figure 4: Comparison of the villa’s position on historic maps 
The drawings are reconstructed from historical maps and archival sketches dating from the interwar 

period, the communist era, and the contemporary city. By redrawing these sources using a consistent 
graphic language and scale, the analysis isolates urban transformation as a spatial process rather than a 
stylistic or anecdotal one. What emerges is a clear visualization of how political regimes materialized 
themselves through the progressive reconfiguration of the villa’s immediate surroundings. 

The earliest drawing from the municipal archive sketch dated 1930 and supported by cartographic 
material from the late 1920s, depicts the villa within a markedly open urban condition. The property occupies 
a triangular plot whose longest side faces Rruga e Durrësit. At this stage, the villa’s primary façade and front 
yard are fully exposed to the street, reinforcing its role as a visible domestic marker along a key 
infrastructural axis. The bow-window and entrance staircase are oriented toward the two extremities of the 
plot, engaging directly with the urban void rather than retreating into enclosure. No adjacent buildings 
obstruct the villa’s frontage, and the spatial relationship between private residence and public street remains 
deliberate and legible. 
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Figure 5: Drawing of the villa’s urban condition in 1937 

This spatial openness is not incidental. It corresponds directly to the ideological framework of the 
interwar monarchy, in which domestic architecture (particularly elite villas) functioned as an extension of 
public representation. The villa’s front yard operates as a threshold space, mediating between private 
ownership and public visibility. The drawing makes evident that the villa was conceived not as an isolated 
object, but as a participant in the representational logic of the city. 

The first drawing, reconstructed from a 1937 city map (Figure 5), already indicates the beginning of 
spatial pressure. While the triangular plot remains largely intact, new constructions begin to appear in the 
surrounding area. Importantly, however, the villa’s frontal exposure toward Rruga e Durrësit is still preserved. 
The drawing suggests a transitional moment in which urban densification has begun, but without yet 
undermining the villa’s spatial autonomy. A small access path appears on the southwest side, indicating 
early adjustments to circulation rather than ideological suppression. 
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Figure 6: Drawing of the villa’s urban condition in 1937 

The most radical transformation becomes evident in the second drawing (Figure 6), based on 
cartographic material from 1958. Here, the communist reorganization of the city manifests itself with striking 
clarity. A continuous row of apartment blocks is constructed directly in front of the villa, entirely blocking its 
visual and spatial relationship with Rruga e Durrësit. What was once a front yard oriented toward the city 
becomes an enclosed residual space, stripped of representational function. The villa’s façade, formerly 
designed for visibility, is rendered functionally blind. 

This intervention is not simply a byproduct of densification. Its linearity, scale, and placement indicate 
a deliberate spatial logic consistent with socialist urban planning. The blocking of the villa’s frontage can be 
read as a material act of ideological suppression, in which bourgeois domestic visibility is neutralized through 
collective housing. The drawing makes this argument explicit: the villa is no longer a projecting object within 
the city, but a contained remnant embedded within a new spatial order. 
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Figure 7: Drawing of the villa’s urban condition in 2018 

The final drawing presents the villa as it exists today (Figure 7). The original blockage persists, and the 
most significant change in the surrounding context is the increased densification of the area. This 
development has further isolated the villa, limiting both its spatial accessibility and its visibility within the 
urban fabric. Access to the building is highly restricted, and it no longer lies along the primary routes 
frequently used by residents, rendering it largely imperceptible within the everyday experience of the city. 

A comparison between the three drawings reveals that the villa’s persistence is not a matter of 
architectural continuity, but of spatial negotiation. The building itself remains largely unchanged in form, yet 
its meaning is fundamentally altered by the reconfiguration of its surroundings. What changes is not the 
villa, but its field of projection. 

The contemporary condition, confirms the trajectory illustrated by the earlier maps. Post-socialist 
densification, informal constructions, and infrastructural adjustments have further reinforced the enclosure 
initiated during the communist period. The original triangular plot has been fragmented, leaving the villa 
with two small residual yards on opposing sides, connected by a narrow passage. Although the building is 
officially listed as a monument, its spatial marginalization persists, now driven less by ideology than by 
economic and regulatory neglect. 
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These drawings play a crucial epistemological role in the study. They demonstrate that the villa’s 
transformation cannot be fully understood through stylistic analysis or textual description alone. The blocking 
of the front yard is not merely a loss of space; it represents the collapse of an entire regime of visibility. By 
reconstructing and comparing these urban conditions graphically, the study reveals how political ideology 
operates through spatial subtraction as much as through construction. 

This cartographic comparison also establishes a critical link between urban history and 
representational methodology. Just as the villa’s original projection toward the city has been obstructed, 
contemporary attempts to represent the building whether through surveying or photogrammetry are similarly 
interfered with by surrounding structures. The difficulty of capturing the villa today is not accidental; it is the 
direct consequence of the spatial transformations made visible in the drawings. 

In this sense, the analytical images do more than document change. They expose the mechanisms 
through which architecture is made to persist by being deprived of its original conditions of appearance. The 
villa survives not as an intact object, but as a spatially displaced one: its persistence dependent on the very 
disruptions that have rendered it marginal. 

55..  RREEPPRREESSEENNTTAATTIIOONN  AASS  DDIISSRRUUPPTTIIOONN  

A central methodological choice in this study beyond the cartographic approach was to employ 
photogrammetry as a primary tool for not only documenting the villa but extracting its incompleteness. Unlike 
conventional surveying methods such as total station measurements, which produce precise and 
authoritative representations of architecture, photogrammetry is inherently dependent on visibility, access, 
and environmental conditions. It is precisely this dependence that renders the act of representation 
vulnerable to interference, turning the methodological process itself into a lens for observing the villa’s 
disrupted urban condition. 

The villa’s contemporary surroundings, densely built structures, altered terrain, and informal additions 
directly constrain the ability to capture its form fully. Some façades are partially or completely obscured by 
adjacent buildings, while the ground has been reshaped by successive urban interventions, restricting 
viewpoints and disrupting the original orientation of the villa (Figure 8). Certain walls lean into the camera’s 
field, while informal structures interrupt the geometry of the original design. Shadows, gaps, and distortions 
appear throughout the three-dimensional model, not as flaws, but as traces of the villa’s spatial 
marginalization. 

 

Figure 8: Villa’s photogrammetric facades 
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In this context, photogrammetry makes visible the villa’s negotiated persistence, the tension between 
the original projection of the building and the urban forces that have contained, enclosed, and obstructed it. 
The very act of photographing the villa becomes a performative encounter with its environment: each missing 
angle, each distorted surface, testifies to the transformations that have shaped its visibility, accessibility, 
and symbolic presence. The villa’s endurance is inseparable from the interruptions imposed upon it, and 
the photogrammetric survey, by reflecting these interruptions, mirrors the processes that have historically 
displaced it within the city. 

The resulting images of the façades reveal not only architectural details, bow-windows, ornamental 
compositions, and spatial configurations, but also the conditions of obstruction that have come to define the 
villa’s contemporary existence. Where once a front yard opened onto the street, the surrounding fabric now 
blocks most viewpoints; where symmetry once articulated visibility, shadows and occlusions fragment 
perception. These gaps and distortions operate as a material index of urban intervention, making the villa’s 
history of concealment, marginalization, and partial erasure legible through representation itself. 

 

66..  CCOONNCCLLUUSSIIOONN  

Through the case of the Villa of Dine Hoxha, this paper has argued that architectural persistence is 
inseparable from disruption. Across monarchy, communism, and post-socialism, the villa survived not by 
remaining unchanged, but by being repeatedly re-signified, concealed, and displaced within the urban 
fabric. 

The study demonstrates that urban models are cyclical rather than stable. Domestic architecture, in 
particular, functions as a sensitive arena where ideology, visibility, and ownership are negotiated. 
Persistence emerges not as continuity, but as an ongoing struggle over representation and meaning. 

By foregrounding disruption as a constitutive condition of survival, the paper contributes to broader 
debates on urban transformation and architectural theory, offering a lens through which contested domestic 
spaces can be reinterpreted beyond narratives of decay or loss. 
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AABBSSTTRRAACCTT  

This paper aims to dwell on the exchange between architectural and historical disciplines within 
Saverio Muratori’s Roman Type-Morphological School. Starting from Franco Purini’s essay L’ammirazione 
che all'arte si deve (1989), the role of the Modenese architect has been re-evaluated and analyzed in the 
light of a "rightful critical distance" so as to contextualize his academic, theoretical and even didactic 
contribution. In addition to the realized works, in fact, what is striking is Muratori’s theoretical legacy. 
Muratori, especially in the last years of his life – following the so-called "defense" at the Roxy Cinema in 
Rome – founded a School of typology and urban morphology. Probably this is the legacy to date most and 
obvious that we can attribute to Muratori, considering in fact that this School played a more than basic role 
in the international dissemination of a whole series of urban morphology researches (both within the 
scientific association ISUF international and within the Urban Morphology courses).  

The paper intends to dwell, in particular, in the processual meaning of History given by Saverio Muratori 
and in the interpretative role of the Maps of Rome (made by Muratori with Guido Marinucci Bollati, Sergio 
and Renato Bollati) such as to illustrate the working history of the Italian Capital. Such drawings constitute 
the central fulcrum around which is centered, on the one hand, the Muratori’s teaching of History (within 
which different degrees of typicality and transmissibility of characters are distinguished); on the other hand, 
Muratori’s wholly singular vision, for which the relationship Architecture-History-Civilization is made explicit 
through a processual reconstruction, which takes place in stages, and which is always the result of an 
awareness of the memory (historical, social, economic, constructive ones) of a particular place. 

 
KKEEYYWWOORRDDSS: Urban Morphology; Roman School Of Architecture; Maps; Saverio Muratori; Theoretical 
Legacy; Territory; Organism; Legacy 
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11..  IINNTTRROODDUUCCTTIIOONN  

"In recent times, having acquired the necessary critical distance, many people have begun to take a 
closer and more dispassionate look at the figure of Saverio Muratori. For years, he was the subject of 
prejudicial denigration or, conversely, unconditional exaltation" (Menghini and Palmieri, 2009, 27). This 
sentence by Anna Bruna Menghini and Valerio Palmieri (which echoes Franco Purini's suggestion in his 
famous 1989 essay L’ammirazione che all'arte si deve) (Purini, 1989) clearly expresses the duality of 
reactions that, even today – almost Sixty years after the events that culminated in the "defense" of the Roxy 
Cinema in Rome (Purini et al., 2004; Barizza and Falsetti, 2019) – have accompanied Muratori and, by 
extension, the theoretical thinking that founded his school of students. Before addressing Muratori’s role 
within the Roman School of Architecture and analyzing the themes that made him central to academic 
research (in particular urban morphology), it is worth noting that his studies – although shared by a large 
international community through ISUF conferences, which will be discussed in the last paragraph, and other 
associations – still have a complex, often conflictual reception in Italy. This situation, which is currently 
fortunately confined to the academic world, had very heated repercussions in the 1960s, reflecting the 
broader tensions that led to the student movements of 1968. It is worth noting that Saverio Muratori is, in 
many ways, a unique figure within the Roman School (Giovannoni, 1932; Purini, 1988; Franchetti Pardo, 
2001;  D’Amato Guerrieri, 2017). To summarize his position in general terms, on the one hand, it can be 
argued that he was the last and most refined product of architects who worked on urban and architectural 
themes – such as Gustavo Giovannoni and Marcello Piacentini – and, on the other hand, that he enriched 
these same teachings with insights that gave rise to a new school (Muratori, 1980). In this sense, consider 
the concept of "operative history" and its implications (Caniggia, 1988), first defined in his urban studies on 
Venice (Muratori, 1960). At the same time, Muratori was also a prolific designer, with a unique professional 
career that began with total adherence to the Scandinavian modernism of Erik Gunnar Asplund (Muratori et 
al., 1990) and resulted in a language steeped in history that, on some occasions, was very close to 
historicism (Menghini and Palmieri, 2009). Although conceived from the outset as closely intertwined with 
theory and practice, Muratori’s works show a discontinuity linked to the period around World War II, after 
which he shifted the focus of his research from a purely modernist language to a universe of symbols and 
meanings that were not exclusively architectural (Ieva, 2018).  

Saverio Muratori’s beginnings date back to the early 1930s, when, not yet a graduate, he designed 
the Student House in Rome’s University City. The first Muratori worked in the years between the end of the 
War and the mid-1950s, while the second, more purely theoretical, matured in the following years, when 
he emphasized the didactic characteristics of his work. The 1950s, in particular, were occupied by the 
neighborhood reconstruction project, which several scholars point to as a turning point in his theoretical 
formulations. The following period, from 1957 to 1963 (the year of publication of Studi per una operante 
storia urbana di Roma and Architettura e civiltà in crisi), was characterized by a full understanding of the 
evolutionary phenomena of the city; but this was also a period in which political opposition to Muratori’s 
teaching gradually increased, distancing him from the professional practice of design and progressively 
shifting his attention towards theoretical research tout court. In 1959, the year of the Barene di San Giuliano 
competition in Venice and the first prize for his project "Estuario III”, Muratori’s professional activity shifted 
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definitively toward the academic world. This brief introduction allows us to address the theme of 
processuality in Saverio Muratori’s thinking and its legacy in the Roman School, a fundamental theme that 
must be addressed in order to understand its subsequent influence on what later became ISUF, the 
International Seminar on Urban Form. 

22..  TTHHEE  ""OOPPEERRAATTIIOONNAALL""  AARRCCHHIITTEECCTTUURREE  

According to Gianfranco Caniggia, Saverio Muratori "was a practicing architect: he designed and 
supervised the construction of buildings. He was also an architectural theorist and taught how to practice 
architecture. Three activities, therefore: it is essential to try to understand the correlation between these 
which, for Muratori (...) had periods of maturation, or at least periods of more or less intense activity, which 
were not exactly consistent (...). The uncertainty of the INA-Casa neighborhoods and the awareness of their 
inadequacy prompted Muratori to study the formative processes of the existing city and the continuity of 
building culture (...). In other words, the maturity and productivity of Muratori's theoretical work came after 
most of his design projects, particularly after the design of the neighborhoods of the 1950s" (Caniggia, 
1984, 31).  

In fact, there seems to be a temporal division between Muratori as a designer and Muratori as a 
theorist, particularly evident in his later works, in which the study of large-scale phenomena – capable of 
interpreting the processes of construction, modification, and transformation and associating them with 
specific timelines – seems to transcend the more concrete and design-oriented aspects. Muratori’s cultural 
position is undoubtedly a product of his time, since, like most architects of his generation, he cannot help 
but take into account the teachings of modernism. It is worth noting that, starting in the second half of the 
20th century, the formative and transformative processes of cities have been the subject of study not only 
in Rome but throughout Italy, through figures such as Giuseppe Samonà, Ernesto Nathan Rogers, Ludovico 
Quaroni, and later Vittorio Gregotti, Carlo Aymonino, and Aldo Rossi (Boeri, 2016). These are just a few of 
the names of those who have reestablished the centrality of the city in design culture1  and in the 
transmission of political, civil, and ethical messages. The complexity of the urban form, in fact, had to be 
oriented towards new standards to improve the lives of citizens but, at the same time (especially in contexts 
stratified over the centuries), it had to dialogue with the forms inherited from history. Terms such as process, 
transformation, modification, organism, and morphology (Caniggia, 1981; Caniggia and Maffei, 2017) derive 
from this design culture in which attention is always focused on the difficult and delicate relationship 
between pre-existence and prefiguration. The "continuity" in the ancient-new dialogue – so important for 

 
1 According to Franco Purini: "In the ‘first’ post-war period, teachers of this type could be 

counted on the fingers of one hand. Muratori, Samonà, Libera, Quaroni, and Rogers embody the 
entire meaning of teaching and learning. If we stretched out our hand, we would understand that 
these five directions indicated by our fingers are still the paths we follow today”, (Purini, 1989).  

  The volume Studi per una Operante Storia urbana del Territorio (1967-1973) was supposed 
to collect all these drawings, some of which were created in collaboration with architects Renato 
and Sergio Bollati, Guido Marinucci, and Alessandro Giannini. The work was interrupted by 
Muratori’s death in 1973. 
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the entire Roman school – in Muratori is clearly influenced by Giovannoni’s concept of "ambientism" 
(Simoncini, 2001; Stabile, 2017), whereby the morphological reading of the city must organically link the 
structural moment and its context of belonging. Muratori is assiduously engaged in the study of historical 
fabrics and the identification of typo-morphological characteristics: he seeks to interrogate places, analyzing 
their area of reference and identifying functional needs and formal aspects, so as to be able to establish the 
new in the project of the city and the territory, as if it were the last part of an organism that lives in history. 
The typical formative characteristics of a given area – as demonstrated by studies for Venice, in particular 
for the Barene, and for the historic center of Rome (Muratori, 1963b) – are examined within the categories 
of space and time.  

Muratori's theoretical contributions are of extraordinary importance, above all for the foresight with 
which the Modena-based architect has managed to trace some key moments in the relationship between 
man and nature. On the one hand, he analyzes the relationship between Architecture, Civilization, and Crisis, 
offering a strangely topical interpretation of the very concept of crisis; on the other, he introduces the concept 
of territory as "(...) a concrete and tangible reality" (Muratori, 1967, 52) in relation to an international context 
characterized at the time by unconditional expansion, land consumption, and hyper-extension. As we will 
analyze in this paper, Crisis and Territory play a fundamental role in the hierarchical and a priori system 
established by Muratori, and are key ideas for studying and understanding the different phases of the 
relationship between man and nature. This cyclical nature, a characteristic aspect of this relationship, is the 
subject of study in both the text Architettura e civiltà in crisi (Muratori, 1963) and Civiltà e territorio (Muratori, 
1967), while the drawings made for Studi per un’operante storia del territorio  (the atlas never published, 
the drawings are now available for consultation in the Muratori Archive in Modena) summarize the expression 
of the great historical periods through graphics (Tagliazucchi, 2015; Ravagnati, 2012). Theory and drawing, 
like theory and design, are therefore indistinguishable, as they are different tools through which to achieve 
a common goal of knowledge.  

The territory is not simply a concept, a corollary of a theoretical system, but rather unequivocal reality 
"in the sensitive relationship between man and nature common to all, open to promptly record every 
development real happened, but also to welcome every new development. It participates in the same 
dynamic plasticity of human thought and consciousness, but in the inexorable control of the relationship 
with natural and historical reality, it requires and affirms, like all functioning organisms, a discipline and a 
productive hierarchy of autonomous structures of the parts, but organic as a whole; in short, it reflects all 
the attitudes of man and society on the conditioning and concrete limits of physical reality" (Muratori, 1967, 
52-53). The territory is therefore a natural organism, which lives and transforms itself through processual 
means. Precisely because it is an organism, it contains within itself a series of recurring aspects that can 
be shared by its inhabitants in cultural conditions that are clearly defined with respect to the categories of 
space/time (Caniggia and Maffei, 2017, 222-223). Among these, we can mention the ways of crossing and 
appropriating it, the specificities to make it productive, the possibilities of modifying its uses according to 
changing economic needs, etc. Unlike the definitions of urban and architectural organisms, a relationship is 
immediately established between use and economy, between property and yield, between function and 
realization. After all, settling, founding, building, etc. are primary actions that are constant in the way humans 
shape the territory; they do not change over time and interpret a sort of collective rituality, practiced by both 
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ancient and more modern civilizations. Primary operations take place in the territory and are therefore the 
most obvious manifestation of a cyclical nature of orderly actions that shape human beings and society over 
time. In this sense, rituality gives a unique meaning to the territory, as a place where all this can take shape 
(Ciotoli, 2024). There is therefore an inseparable relationship between the original moment and the territory, 
and Muratori seems to have succeeded in identifying it by examining the critical stages of the process of 
human settlement in the world, going back in time with respect to the historical, conceptual, and physical 
codification of the built world (Ciotoli, 2022). The territory is therefore the origin and, to paraphrase Karl 
Kraus, "the origin is the end” (Kraus, 1959, 59) of the studies conducted by Muratori in his later years. The 
territory as "origin as the temporal beginning of processes" (Strappa, 2023, 8) is also the answer to the 
meaning of the crisis and the way to overcome it. The crisis is not an exceptional phenomenon, but rather 
something that repeats itself as a typical aspect of human life. As Franco Purini observed in his essay 
L’ammirazione che all'arte si deve, "only the moment of ‘catastrophe’ seems to be controllable because in 
it theory and reality can overlap: but if this is true, it is even more true that it is precisely catastrophe that 
puts knowledge in crisis. All that remains, therefore, is to theorize further on the continuity of the critical 
moment, on its condition of normality" (Purini, 1989, 5). Confined within a concrete reality, the concept of 
crisis takes on a "positive" value, that is, it pushes the organism to adapt (Muratori, 1963, 15). The effort 
of adaptation noted by Muratori establishes a direct relationship between fracture (or moment of rupture 
between man and nature, space and society), transformation, and reality. 
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Figure 1: Apennines: lines of development. Drawing by Saverio Muratori on tracing paper. Source: Libraries 
of the Municipality of Modena, Saverio Muratori collection. 

 

Figure 2: Italy today. Drawing by Saverio Muratori, Renato and Sergio Bollati, Guido Marinucci, and 
Alessandro Giannini on tracing paper. Source: Libraries of the Municipality of Modena, Saverio Muratori 

collection. 



190 
 

 

33..  TTHHEE  LLEEGGAACCYY  OOFF  MMUURRAATTOORRII’’SS  TTEEAACCHHIINNGGSS  AANNDD  IITTSS  SSPPRREEAADD  AABBRROOAADD  

While the complexity of Muratori’s work and the depth of his thinking prevent us from addressing all 
aspects of his figure – from his teaching to the other critical texts he wrote – one important aspect to 
consider is certainly the abrupt break that affected him academically and conditioned his legacy. After the 
infamous conference at the Cinema Roxy (1963) (Vv. Aa., 1964) – a trial of his figure by other academics, 
primarily Bruno Zevi – Muratori suffered real ostracism and saw his influence in the Roman faculty diminish 
considerably (Purini et al., 2004). In the years that followed, his students experienced a veritable diaspora 
(Cataldi, 2013) scattering to various locations throughout Italy. It was a disorderly, uncoordinated dispersion, 
in which each of the pupils independently carried on Muratori’s thinking with varying degrees of innovation. 
In these years, in particular, the figures of Gianfranco Caniggia, Paolo Maretto, Maria Grazia Corsini, Gian 
Luigi Maffei, Giancarlo Cataldi, and Giuseppe Strappa emerged, who carried out procedural urban studies 
within various Italian faculties, including Florence, Genoa, Siena, and, once again, Rome.  

The 1980s saw a general reappraisal of Muratori’s figure and thought, with his discovery/rediscovery 
by Italian scholars (Purini, D’Amato Guerrieri) but, above all, by foreign scholars (Malfroy and others). The 
interest of the latter aroused a feeling of unity among Muratori’s followers, prompting them to look abroad 
– rather than at the narrow national scene – and to systematize the research conducted up to that point. In 
the summer of 1996, a group of scholars from England, France, Germany, Ireland, Switzerland, Japan, 
Australia, and the United States formalized the creation of the International Seminar on Urban Form (ISUF or 
SIFU, Séminaire International de la Forme Urbaine, International Seminar on Urban Form), at the conclusion 
of a series of meetings held in Lausanne over the previous two years. As it had not yet been formalized as 
an academic discipline tout court, the group brought together experts from various disciplines, including 
architecture, geography, history, and planning. Although the study of urban morphology (albeit included 
within other disciplines) was widespread in various countries and in different ways, the creation of ISUF 
highlighted the centrality of the studies of two figures in particular: the Anglo-German geographer Michael 
Robert Gunter Conzen (1907-2000) (Conzen, 1960) and Saverio Muratori.  

Although different in background and fields of study, both were considered eccentric and 
nonconformist within their academic circles at the time. Recognizing common ground and similar scientific 
objectives, their followers understand the importance of not sacrificing the values transmitted by the history 
of places and the dynamics that shaped them to the idea of progress tout court. Geography, urban 
economics, stratification, and modification thus become central themes in the cultural palette that both 
Conzen and Muratori sought to highlight, albeit with different tools. Among Conzen’s followers, Jeremy 
Whitehand was the main promoter in Great Britain, founding the Urban Morphology Research Group at the 
University of Birmingham in 1974 and institutionalizing the study of urban morphology. The Birmingham 
school produced key figures such as Peter Larkham and Karl Kropf, who further expanded the boundaries 
of the discipline, on the one hand by focusing on the teaching of urban morphology and, on the other, by 
integrating new technologies (GIS, CAD, etc.) into the study of cities (Barrett, 2023).  

In 2019, the drawings created for Studi per una operante storia del territorio were studied by a group 
of researchers at MIT and included in a publication that aimed to analyze multiple visionary projects 
conceived since the 19th century. In this context, Muratori’s macro-scale drawings find expression alongside 
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Arturo Soria y Mata’s Linear City, Le Corbusier’s Mundaneum, and even more recent utopias. The volume 
The World as an Architectural Project, edited by Hashim Sarkis, Roi Salgueiro Barrio, and Gabriel Kozlowski, 
is undoubtedly eccentric in terms of its editorial positioning compared to all those texts, essays, and doctoral 
theses that can be traced back to typological-morphological studies. However, it offers a very interesting 
external point of view that highlights the impact of Muratori’s studies outside his school and the ISUF, in a 
much broader context. Muratori’s cartographic project is identified in light of several themes such as 
geography, geo-visualization, human-earth system, and territorial gestalt, and finds a concise 
correspondence with the theoretical processes well illustrated in Civiltà e territorio. According to the authors, 
"The book’s explicit theme, the ‘planning of the world’, reflects Muratori’s attempt to find the conceptual 
and methodological support to intervene in a situation where civilization – his term for humanity’s social and 
spatial organization – has found its dimensional limits (Muratori, 1963, 491). (…) The architectural and 
urban scales are insufficient to address world spatial organization. Territory, by contrast, refers precisely to 
the spatial intermingling between geography and culture that contemporary civilization needs to assume as 
a global condition (Muratori, 1963, 198)” (Sarkis et al., 2019, 321).  
  

44..  CCOONNCCLLUUSSIIOONN  

In conclusion, Saverio Muratori’s work represents a fundamental and essential contribution to design 
culture, standing out for its ability to integrate theory, practice, and historical research within a method of 
investigating reality. In this sense, as Alessandro Giannini observed, Muratori can be counted "(...) among 
the greatest modern architects, not so much for what he did as for what he said and the lucidity with which 
he said it, for being the only one to say it, to make it clear in its entirety. He never abandoned architecture; 
rather, when he realized the gap between designing and building in today's architecture, he preferred to 
work in depth, to find the extreme limits of architecture, to demonstrate that they are also the extremes of 
the environment (…)» (Giannini, 1992).  

The centrality of the relationship between urban organism, territory, and history, as well as his 
processual vision of urban history, opened up new interpretative perspectives that were received and 
developed internationally, especially through the founding of the School of Typology and Urban Morphology 
and the subsequent spread of ISUF. Muratori was thus able to identify the typical historical and 
environmental characteristics (Lombardini, 2017) shared by architectural and urban organisms, promoting 
an ethical and conscious approach to the relationship between man and nature. His idea of territory as a 
living organism, subject to cyclicality and transformation, has contributed to redefining the concept of crisis 
as an intrinsic and positive element of the evolutionary process of urban civilization. The legacy of Muratori’s 
thinking is evident not only in academia, but also in design methodology and contemporary theories of global 
planning. This is demonstrated by recent international studies and publications on Muratori’s Atlas drawings, 
which highlight the universal and still relevant scope of his ideas. 
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AABBSSTTRRAACCTT  

This paper reconsiders the House+ project in the historic centre of Pogradec as an inquiry into urban 
equilibrium: how a contemporary intervention can re-energize a fragile historic fabric without becoming an 
object of contrast or spectacle. Rather than treating heritage as a fixed image to be copied, the project 
understands continuity as a balance between memory, daily life, spatial rhythm, and new cultural use. 
Drawing on Gustavo Giovannoni’s concepts of diradamento, innesto, and ambientismo, and informed by 
Herzog & de Meuron’s idea of a house that seems as if it had always been there, the paper frames design 
as a search for equilibrium across scales from the room and courtyard to the street, the block, and the city. 
Through a hybrid program combining dwelling, atelier, archive, and underground exhibition spaces 
dedicated to Misto Cici, the project proposes a modest but contemporary urban infill that restores attention, 
access, and cultural continuity within the historic centre. 

 
KKEEYYWWOORRDDSS: Urban Re-Energizing; Urban Equilibrium; Diradamento; Innesto; Historic Centers; Urban 
Infill; Contemporary Architecture 

Historic centres are often caught between two opposite but equally damaging conditions: on the one 
hand, rigid protection can turn them into frozen fragments of the past; on the other, economic pressure and 
isolated contemporary insertions can weaken the delicate relations that once gave them coherence. The 
problem is therefore not simply whether one should build within a historic context, but how a new 
intervention may enter such a context without accelerating its loss of identity. This question defines the 
methodological starting point of the project. Before proposing form, the research identifies a series of 
tensions already present in the historic centre of Pogradec: the gradual atrophy of central areas, unequal 
access to cultural memory, the pressure to preserve without the means to sustain everyday life, and the risk 
that new architecture either imitates superficially or insists on contrast. Within this condition, the aim of the 
project was not to produce an immediate visual impact, but to find an equilibrium, an architectural presence 
that arrives naturally, without violence, and seems to belong because it has understood the measure of the 
place. For this reason, the theoretical frame turns first to Gustavo Giovannoni, whose reflections on the 
recovery of old urban nuclei remain strikingly relevant in a contemporary moment still marked by crisis and 
by the exhaustion of spectacle-driven and iconic architecture. His ideas on diradamento, innesto, and 
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ambientismo are not treated here as historical quotations but as operative tools: selective renewal rather 
than erasure, grafting rather than isolation, and respect for the atmospheric character of a place rather than 
formal mimicry. The project is also informed by Herzog & de Meuron’s memorable formulation of 'a house 
that is as if it had always been there,' a phrase that is important not because of style, material, or image 
alone, but because it suggests an architecture that reaches equilibrium through necessity, restraint, and a 
deep reading of context. From this combined framework, the design process moved through site 
observation, urban and architectural analysis, precedent study, and repeated formal testing in order to 
understand where equilibrium already existed and how it could be extended. 

Particular attention was given to the relationship with the street, to access from the public realm, to 
the rhythm of façades and openings, to the presence of greenery and gardens, and to the way domestic life 
in Pogradec has historically been organized through courtyards, layered thresholds, and modest spatial 
sequences. Instead of placing a new object against this fabric, the proposal works as an urban infill that 
completes and recalibrates it. Its volume follows the street line and the scale of the surrounding houses, 
while its internal organization introduces a hybrid program in which a family dwelling, an atelier, guest space, 
and an underground museum dedicated to the archive of Misto Cici coexist without confusion. The decision 
to touch the subsoil is crucial: the public cultural program is not imposed as an extroverted object, but 
inserted beneath the domestic realm, allowing the street continuity and the human scale of the 
neighbourhood to remain intact while expanding the civic role of the house. In this way, the project brings 
back into collective attention both a forgotten figure and a broader historical layer linked to the formation of 
these buildings in the 1920s and 1930s. Equilibrium here is therefore spatial, social, and urban: it concerns 
the balance between private and public, between memory and contemporary use, and between detached 
fragments and a more integrated neighbourhood condition. Materiality supports this intention. The project 
does not seek confusion between old and new, but neither does it dramatize their difference. A contemporary 
construction language potentially in composite concrete, brick, and carefully proportioned vertical elements 
is considered in relation to the textures, weights, and rhythms of the historic environment so that the new 
intervention can remain legible as a work of the twenty-first century while still participating in the calm 
continuity of the existing fabric. Small courtyards, filtered light, and the measured relation between solid and 
void help sustain this continuity at the level of atmosphere. The result is not a nostalgic reconstruction and 
not an iconic insertion, but a modest act of recomposition that tries to rebalance the historic centre by 
reconnecting architecture with ordinary life, local memory, and shared cultural access. Seen from the scale 
of the neighbourhood and then from the scale of the city, the project suggests that urban equilibrium is not 
a static condition but a process through which disconnected zones can gradually become integrated again. 
In this sense, House+ is proposed as an example of urban re-energizing: a contemporary intervention 
capable of entering a protected historic context with enough precision, restraint, and cultural awareness to 
appear not abrupt, but necessary. 
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EEXXTTEENNDDEEDD  AABBSSTTRRAACCTT  

The Seismic excitation experienced by structures is a function of the earthquake source, travel path 
effects, local site effects and soil structure interaction whose results have been analysed in the last decades. 
On 11th of September 2016 at 13.10h UTC time an earthquake with magnitude of 5.2 hit the city of Skopje. 
Although moderate in magnitude, the earthquake was felt strongly in the city with moderate structural 
damages experienced in the reinforced concrete buldilngs. The earthquake was monitored by many local 
and regional stations in which the data for the depth of the hypocenter were given as 4km while USGS 
reported the depth of 10km. In this work the ground motion prediction equations according to Boore and 
Stewart [1] have been used in order to define the target spectra for both depths as given in Fig.1 below. 
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Fig. 1 Target spectra for different depths of rupture 

The target spectra reveal significant differences between the two depth scenarios, particularly in the 
spectral acceleration values across various periods. The deeper hypocenter prediction generates slighthly 
higher spectral accelerations in the short-to-medium period range, which is critical for the response of low-
to-mid-rise structures. These target spectra serve as the basis for generating spectrum-compatible artificial 
accelerograms that will be used in the subsequent dynamic analyses. Based on the target spectra, artificial 
earthquake records have been created in order to evaluate the effects of the earthquakes in the structural 
response of a three-storey frame structure as given in Fig.2 below. 
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Figure 2. Numerical model of SSI 

The numerical model incorporates both the superstructure and the surrounding soil medium to capture 
the complete soil-structure interaction effects. The three-storey reinforced concrete frame represents a 
typical building configuration found in Skopje's building stock. The foundation is modeled with appropriate 
contact elements, while the soil domain extends sufficiently in all directions to minimize boundary effects. 
Infinite elements are implemented at the outer boundaries to simulate the semi-infinite nature of the soil 
medium and prevent spurious wave reflections that could contaminate the structural response. The 
generated earthquake records have been gnerated by using the open source software Code Aster [2]. The 
generation of earthquakes for 4km and 10km depth is given below in Figure 3. 
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a) 4km depth approximation 

 
b) 10km depth approximation 

Figure 3: Comparison of artificial earthquakes with the spectra 

As can be seen in the Figure 3 the results of spectra show better approximation in the lower 
frequencies which is used in our case. The artificial accelerograms demonstrate excellent agreement with 
their respective target spectra, particularly in the period range of 0.1 to 1.0 seconds, which governs the 
dynamic response of the analyzed frame structure. The spectral matching procedure ensures that the 
generated ground motions preserve the key characteristics of earthquakes occurring at different hypocentral 
depths while maintaining realistic time-domain properties. Minor deviations at higher frequencies have 
negligible impact on the structural response given the predominant periods of the structure under 
investigation. The obtained earthquakes relating to the spectra are shown next in Figure 4. 
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Figure 4: Earthquake time histories of 4 and 10 km depth 

The soil medium is considered to be either dense or soft sandy material, which can be classified as 
Type B and Type C soils, respectively, according to Eurocode 8 classification. The simulation considers a 
nonlinear behavior with respect to the soil modelling [3].  All analysis are performed in ANSYS computer 
package in which user defined elements [4-6] are used for calculations. These analyses enable the 
performance of both the soil and the structure to be accurately modelled. Seismic evaluations and 
comparisons for all earthquakes are given in detail for earthquake time histories from the target spectra. 
The seismic behavior of the structure considers results considering deformations, structural moments at the 
top of the structure and acceleration at the ground level. Two soil conditions—dense and soft—are analyzed 
to assess the influence of soil stiffness on the structural response The results are summarized in the Table 
1 below: 
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Table 1 Comparison of results 

Depth Soil Medium Max. displacement  
(cm) 

Max. acceleration 
(m/s2) 

Max. moment  
(kNm) 

10km Dense 2.50 7.65 153.10 
Soft 2.37 3.87 56.43 

4km Dense 2.57 8.03 168.41 
Soft 2.45 4.06 60.94 

The results have demonstrated interesting outcomes showing the combined influence of earthquake 
depth and soil stiffness on the seismic response of the frame structure. For both soil conditions, the 
shallower earthquake scenario (4 km depth) consistently produces higher maximum displacements, 
accelerations and bending moments compared to the deeper event (10 km depth), indicating stronger near-
source effects. Dense soil conditions lead to noticeably higher accelerations and internal moments than soft 
soil, while the differences in maximum displacement remain relatively small. In conclusion it can be stated 
that the soft soil significantly reduces acceleration and moment demands despite comparable displacement 
levels, illustrating the filtering effect of compliant soil and the importance of soil–structure interaction in 
modifying structural response. Last but not least, this work shows the critical influence of small differences 
in prediction of earthquake hypocenter depth on the structural demand parameters, emphasizing the need 
for accurate seismic source characterization in vulnerability assessments and design application. 

 
KKEEYYWWOORRDDSS: Skopje Earthquake, Soil Structure Interaction, Numerical Modelling, Infinite Elements 
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AABBSSTTRRAACCTT  

Vernacular architecture represents an important source of climate-responsive design knowledge 
developed through centuries of adaptation to local environmental conditions (Rapoport, 1969). Traditional 
buildings incorporate passive environmental strategies such as thermal mass, natural ventilation, solar 
orientation, and locally sourced construction materials to achieve indoor thermal comfort with minimal 
reliance on mechanical systems (Rudofsky, 1964; Fathy, 1986). These design principles are particularly 
relevant in Mediterranean climates, where seasonal variations require both cooling and heating solutions 
(Olgyay, 2015). This research investigates the thermal performance and energy efficiency of a vernacular 
dwelling located in Tirana, Albania, known as the Libohova Villa within the historic Toptani Saray complex. 
The study combines architectural documentation with building performance simulation using DesignBuilder 
and the EnergyPlus simulation engine. Climate data for Tirana were obtained using Meteonorm weather 
files. Two representative rooms with different orientations were analyzed to evaluate the influence of solar 
exposure, ventilation strategies, and building envelope characteristics on indoor thermal conditions. Several 
ventilation and retrofit scenarios were simulated to assess potential improvements in energy performance. 
The results demonstrate that natural ventilation strategies significantly reduce indoor temperatures during 
summer periods, while envelope optimization interventions reduce heating demand during winter. The most 
effective retrofit scenario achieved reductions of approximately 74% in heating demand and 28–29% in 
cooling demand compared to the base case scenario. The study highlights the potential of integrating 
vernacular architectural knowledge with modern building performance simulation tools to enhance energy 
efficiency while preserving historic architecture. 

 
KKEEYYWWOORRDDSS: Vernacular architecture; Passive design strategies; Building energy simulation; Natural 
ventilation; Thermal performance; Energy efficiency 
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11..  IINNTTRROODDUUCCTTIIOONN  

Vernacular architecture provides valuable knowledge on climate-responsive design developed through 
long-term adaptation to local environmental conditions and materials (Rapoport, 1969). Traditional buildings 
often employ passive strategies such as thermal mass, natural ventilation, solar orientation, and locally 
sourced materials to regulate indoor thermal conditions with minimal mechanical systems (Rudofsky, 1964; 
Fathy, 1986; Coch, 1998). These principles remain particularly relevant in Mediterranean climates where 
buildings must respond to seasonal heating and cooling demands (Olgyay, 2015). The building sector 
accounts for approximately 36–40% of global energy consumption, making energy performance 
improvement a key objective of sustainability policies (Nejat et al., 2015; European Commission, 2021). As 
a significant portion of the European building stock consists of historic and vernacular buildings, retrofit 
strategies are required to improve energy efficiency while preserving architectural heritage (Stefanizzi et al., 
2016). Advances in building performance simulation, using tools such as EnergyPlus and DesignBuilder, 
allow detailed evaluation of building thermal behavior under different environmental scenarios (Crawley et 
al., 2001). Research by Dervishi and collaborators has contributed to this field through studies on solar 
radiation modelling, environmental performance assessment, and simulation-based analysis (Mahdavi & 
Dervishi, 2010; Orehounig et al., 2011; Dervishi & Mahdavi, 2012; Orehounig et al., 2014). Recent studies 
have also investigated retrofit strategies and energy optimization in buildings, including glazing 
improvements, façade vegetation, adaptive reuse, and urban morphology effects on energy performance 
(Belba et al., 2022; Bano & Dervishi, 2021; Breçani & Dervishi, 2019; Breçani et al., 2019; Dervishi & Baçi, 
2023; Merollari & Dervishi, 2024; Picari & Dervishi, 2019; Tafani et al., 2022; Ulliri & Dervishi, 2023; 
Dervishi et al., 2023). Within this context, the Libohova Villa, located in the historic Tirana Castle area, 
represents an example of Albanian vernacular residential architecture characterized by stone masonry walls 
and timber structural elements. This study evaluates its thermal performance and energy efficiency using 
building performance simulation, focusing on the impact of natural ventilation strategies and envelope 
retrofit interventions on indoor thermal conditions and annual energy demand. 

 

22..  MMEETTHHOODDOOLLOOGGYY  

22..11..  AARRCCHHIITTEECCTTUURRAALL  AANNAALLYYSSIISS  

The Libohova Villa is located within the historic Tirana Castle area and forms part of the Toptani Saray 
complex, an important historic urban ensemble in Tirana. Built in the 1830s, the villa represents a significant 
example of traditional Albanian residential architecture. Its location within the historic urban fabric of Tirana 
is illustrated in Figure 1, which highlights the relationship between preserved historic structures and recent 
urban development in the city center. The spatial organization of the building was analyzed through 
architectural plans of both floors. As shown in Figure 2, the building follows a typical Albanian vernacular 
residential typology, consisting of two floors with different functional roles. 
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Figure 1. Location of Libohova Villa within Tirana Castle (Source: Author based on documentation) 

 

Figure 2. Ground and first floor plans of Libohova Villa 
 

22..22..  BBUUIILLDDIINNGG  SSIIMMUULLAATTIIOONN  MMOODDEELL  

A digital model of the Libohova Villa was developed using DesignBuilder, operating with the EnergyPlus 
simulation engine. Climate data for Tirana were obtained from Meteonorm weather files. The Libohova Villa 
is characterized by thick stone masonry walls combined with timber structural elements, which strongly 
influence the building’s thermal inertia and heat transfer behavior. The thermal properties of the building 
envelope were defined according to the original construction materials identified during the architectural 
analysis. These properties are summarized in Table 1. 
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Table 1. Construction Materials and Thermal Properties of Libohova Villa 

 

22..33..  RREETTRROOFFIITT  AANNDD  SSIIMMUULLAATTIIOONN  SSCCEENNAARRIIOOSS  

To evaluate the potential improvement in the building’s thermal and energy performance, a set of 
retrofit scenarios was developed. The proposed interventions focus on improving the building envelope 
through wall insulation, roof insulation, and glazing replacement. Wall insulation was implemented using 
glass wool insulation installed from the interior side of the walls, preserving the historic façade. Three 
insulation thicknesses were tested: 5 cm, 7.5 cm, and 10 cm, each combined with a 2 cm plywood interior 
finishing layer. The existing single-glazed windows were replaced with Low-E argon-filled double-glazing 
systems consisting of two 6 mm glass panes separated by a 13 mm argon cavity. Additionally, 10 cm glass 
wool roof insulation was applied above the ceiling layer to reduce heat gains during summer and heat losses 
during winter. To evaluate the influence of these interventions, several simulation scenarios were developed 
combining different envelope improvements. The Base Case (BC) represents the existing building condition 
without retrofit measures. The complete set of retrofit interventions and simulation scenarios is summarized 
in Table 2. 

 
 

Construction 
Element 

U-value 
(W/m²K) Material Composition 

External wall (Stone 
masonry) 2.235 Cement/lime plaster (0.025 m); Stone masonry (0.75 m); Cement/lim  

plaster (0.025 m) 

External wall 
(Radial oak wood) 1.131 

Cement/lime plaster (0.025 m); Lime sand render (0.05 m); Radial 
oak wood (0.10 m); Lime sand render (0.05 m); Cement/lime plaster 
(0.025 m) 

Windows 5.778 Single clear glazing (6 mm) 

Ground floor 1.163 Clay/silt layer (0.2 m); Alluvial clay soil with sand (0.2 m); Mortar 
(0.08 m); Plywood (0.03 m) 

Intermediate floor 0.551 Plywood (0.03 m); Mortar (0.08 m); Radial oak wood (0.10 m); 
Radial oak wood (0.10 m); Plywood (0.03 m) 

Ceiling 0.620 Radial oak wood (0.10 m); Mortar (0.08 m); Plywood (0.03 m) 
Internal wall (Stone 
masonry) 1.861 Cement/lime plaster (0.025 m); Stone masonry (0.75 m); Cement/lim  

plaster (0.025 m) 

Internal wall (Radial 
oak wood) 1.027 

Cement/lime plaster (0.025 m); Lime sand render (0.05 m); Radial 
oak wood (0.10 m); Lime sand render (0.05 m); Cement/lime plaster 
(0.025 m) 

Roof 1.102 Clay tile (0.025 m); Air gap (0.02 m); Roofing felt (0.005 m); Radia  
oak wooden beam (0.10 m) 
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Table 2. Retrofit Measures and Simulation Scenarios 

 

33..  RREESSUULLTTSS  AANNDD  DDIICCUUSSSSIIOONN  

The simulation results provide insights into the thermal performance of the building and the 
effectiveness of passive strategies and retrofit interventions. 

 

33..11..  IIMMPPAACCTT  OOFF  BBUUIILLDDIINNGG  EENNVVEELLOOPPEE  IIMMPPRROOVVEEMMEENNTTSS  OONN  TTHHEERRMMAALL  PPEERRFFOORRMMAANNCCEE  

The impact of envelope retrofit scenarios was evaluated by comparing the base case (BC) with 
optimization scenarios SC1–SC9. The base case represents the original building without insulation 
improvements and shows indoor temperatures ranging from 14.75 °C in winter to 27.0 °C in summer, 
highlighting the limited thermal resistance of the existing envelope. Individual retrofit measures show 
moderate improvements. Double glazing (SC1) and roof insulation (SC2) slightly increase winter 
temperatures (≈0.25–0.36 °C) and reduce summer temperatures by about 0.13–0.17 °C. More significant 
improvements occur when wall insulation is introduced. SC4 (5 cm wall insulation) increases winter 
temperatures by approximately 1.3 °C, while combined scenarios such as SC5 improve winter temperatures 
by about 2.4 °C. Increasing wall insulation thickness further enhances performance. SC7 (7.5 cm wall 
insulation with roof insulation and double glazing) increases winter temperatures by 2.65 °C and reduces 
summer temperatures by about 0.6 °C. The best results are obtained in SC9, which combines 10 cm wall 
insulation, roof insulation, and double glazing. This scenario increases winter temperatures by 2.8 °C and 
reduces summer temperatures by 0.65 °C, resulting in an annual average improvement of 1.08 °C 
compared to the base case. Overall, the results demonstrate that integrated envelope retrofit strategies 

Code Type Description 
BC Base Case Existing building without insulation improvements 
SC01 Simulation scenario Double glazing 
SC02 Simulation scenario Roof insulation 
SC03 Simulation scenario Double glazing + roof insulation 
SC04 Simulation scenario Wall insulation 5 cm 
SC05 Simulation scenario Wall insulation 5 cm + DB + roof insulation 
SC06 Simulation scenario Wall insulation 7.5 cm 
SC07 Simulation scenario Wall insulation 7.5 cm + DB + roof insulation 
SC08 Simulation scenario Wall insulation 10 cm 
SC09 Simulation scenario Wall insulation 10 cm + DB + roof insulation 
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significantly improve thermal comfort, particularly during winter months when heat losses are highest. 
Overall, the trends presented in Figure 3 demonstrate that integrated envelope retrofit strategies significantly 
improve indoor thermal comfort, particularly during winter months when heat losses are highest. 

 
 

Figure 3 Indoor temperature results for rooms L1 (left) and Z19 (right) under building envelope 
improvement scenarios. 

 

33..22..  EENNEERRGGYY  PPEERRFFOORRMMAANNCCEE  

The annual energy demand values were calculated by aggregating the monthly simulation results 
obtained for each retrofit scenario. As presented in Table 3, the base case (BC) exhibits the highest annual 
energy demand, reaching approximately 72 kWh/m²·year, reflecting the limited thermal performance of the 
original building envelope without insulation improvements. Progressive envelope improvements significantly 
reduce total energy consumption. Scenario SC1, which introduces double glazing, reduces the annual 
energy demand to approximately 66 kWh/m²·year, corresponding to an 8% reduction compared to the base 
case. Similarly, SC2, which applies roof insulation, reduces energy demand to 68 kWh/m²·year, representing 
a 6% reduction. More substantial improvements are observed when wall insulation is introduced. Scenario 
SC4 reduces the energy demand to approximately 52 kWh/m²·year, corresponding to a 28% reduction 
compared to the base case. Combined retrofit strategies further improve performance. Scenario SC5 
achieves 45 kWh/m²·year, while SC6 results in approximately 48 kWh/m²·year. The greatest reductions 
occur in scenarios combining wall insulation, roof insulation, and improved glazing systems. Scenario SC7 
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reduces the energy demand to 41 kWh/m²·year, while SC8 achieves 39 kWh/m²·year, corresponding to 
reductions of 43% and 46%, respectively. The best-performing configuration is SC9, which integrates 10 
cm wall insulation, roof insulation, and argon-filled double glazing. This scenario reduces the annual energy 
demand to approximately 36 kWh/m²·year, representing an overall 50% reduction compared to the base 
case, as summarized in Table 3. The monthly distribution of total energy demand for all retrofit scenarios is 
illustrated in Figure 4. The results show that energy demand is highest during the winter months (January, 
February, and December), when heating loads dominate. The retrofit scenarios significantly reduce winter 
energy demand, particularly in scenarios with increased wall insulation thickness and improved glazing 
systems. During summer months, the reduction is more moderate, reflecting the lower cooling demand of 
the building. 

Table 3. Estimated yearly total energy demand for each retrofit scenario. 

 

 

Figure 4. Total Monthly total energy demand (kWh/m²) for the Libohova Villa under different retrofit 
scenarios (BC–SC9). 

Scenario Yearly total energy Demand (kWh/m²·year) Reduction vs Base Case 
BC (Base Case) ~72 kWh/m²·year — 
SC1 ~66 kWh/m²·year ~8% 
SC2 ~68 kWh/m²·year ~6% 
SC3 ~60 kWh/m²·year ~17% 
SC4 ~52 kWh/m²·year ~28% 
SC5 ~45 kWh/m²·year ~38% 
SC6 ~48 kWh/m²·year ~33% 
SC7 ~41 kWh/m²·year ~43% 
SC8 ~39 kWh/m²·year ~46% 
SC9 ~36 kWh/m²·year ~50% 
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33..33..  EECCOONNOOMMIICC  EEVVAALLUUAATTIIOONN  

An economic analysis was conducted to assess the feasibility of the retrofit scenarios. The base case 
presents the highest annual energy cost of approximately 5,999 €, including 3,369 € for heating and 2,631 
€ for cooling. Individual retrofit measures such as double glazing (SC1) and roof insulation (SC2) provide 
moderate reductions, lowering annual costs to 5,330 € and 5,492 €, respectively. Combined strategies 
produce significantly greater savings. SC5 reduces annual costs to 3,031 €, while SC7 lowers costs to 
2,854 €. The most efficient configuration is SC9, which reduces annual energy costs to 2,744 €, 
representing more than 50% savings compared to the base case. Payback analysis shows that wall 
insulation scenarios provide the fastest return, with payback periods of approximately 1–2 years. More 
comprehensive retrofit strategies (SC05–SC09) require higher initial investment but achieve larger energy 
savings with payback periods of about 5–6 years. 

 

44..  CCOONNCCLLUUSSIIOONN  

This study evaluated the thermal performance and energy efficiency of the Libohova Villa, a traditional 
vernacular building located in the historic Tirana Castle area, using building performance simulation. The 
results demonstrate that natural ventilation strategies significantly improve summer indoor thermal comfort, 
particularly when night-time ventilation is utilized. Envelope retrofit measures further enhance building 
performance by reducing heat losses and improving indoor temperatures during winter. Among the tested 
scenarios, the comprehensive retrofit configuration (SC9)—including 10 cm wall insulation, roof insulation, 
and double glazing—achieved the best performance, reducing annual energy demand by approximately 
50% and significantly lowering operational energy costs. These findings highlight the potential of combining 
vernacular architectural knowledge with modern simulation tools to develop effective energy retrofit 
strategies for historic buildings. Such approaches support both sustainable building conservation and energy 
efficiency improvements in Mediterranean climates. Future research should expand this methodology to 
additional vernacular buildings in Albania, enabling the development of broader strategies for sustainable 
heritage preservation. 
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AABBSSTTRRAACCTT  

Accessibility in educational architecture is essential for ensuring equal learning opportunities and social 
inclusion for students with disabilities. This research investigates accessibility challenges and opportunities 
in Albanian schools through a case study of the 9-Year School “PLM” in Durrës. The study applies a 
qualitative spatial and sensory analysis combining site observations, architectural documentation, and an 
adapted accessibility checklist based on international standards such as the Americans with Disabilities Act 
(ADA) and ISO 21542, as well as Albanian national standards. The findings reveal significant gaps in physical 
accessibility, wayfinding systems, and sensory accommodations within the existing school infrastructure. 
Barriers include insufficient funding, limited technical expertise, and inconsistent implementation of 
accessibility policies. A comparative review of international best practices highlights the importance of 
universal design, multisensory navigation, and adaptable learning environments. Based on these findings, 
the research proposes design interventions that incorporate tactile guidance systems, sensory-friendly 
materials, and improved circulation strategies to enhance accessibility and independence for students with 
disabilities. The study emphasizes that inclusive school design benefits not only students with disabilities 
but improves the learning environment for all users. 

 
KKEEYYWWOORRDDSS: Accessibility, Inclusive Education, Universal Design, Sensory Design, School Architecture, 
Albania 

 

11..  IINNTTRROODDUUCCTTIIOONN  

Inclusive access to education is widely recognized as a fundamental human right and a key component 
of sustainable development. According to the United Nations Convention on the Rights of Persons with 
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Disabilities (CRPD), educational environments must be designed to ensure equal participation for individuals 
with diverse physical, sensory, and cognitive abilities (United Nations, 2006). In this context, accessibility in 
educational architecture extends beyond physical infrastructure and encompasses spatial, sensory, and 
social dimensions of the built environment. Historically, many educational facilities were designed primarily 
for able-bodied users, resulting in environments that inadvertently exclude students with disabilities. 
Architectural barriers such as stairs without ramps, narrow circulation corridors, and inadequate signage 
significantly limit accessibility and independence (Steinfeld and Maisel, 2012). As a result, inclusive design 
has emerged as a critical framework for creating environments that accommodate the needs of all users. 
Universal Design (UD) provides a widely accepted theoretical foundation for inclusive environments. Initially 
developed by Ronald Mace, universal design advocates the creation of products and environments usable 
by all people without the need for adaptation or specialized design (Mace, 1998). In educational architecture, 
this approach promotes flexible learning environments, accessible circulation systems, and multisensory 
navigation strategies. 

 
International standards such as the Americans with Disabilities Act (ADA) and ISO 21542 provide 

technical guidelines for accessible buildings, including specifications for ramps, elevators, tactile signage, 
and sensory-friendly environments (ISO, 2011). These standards have influenced architectural practice 
globally and have become essential references in inclusive building design. In Albania, accessibility in school 
infrastructure has been addressed through the Decision No. 319 (2017) on School Design Standards, which 
aims to ensure equal educational opportunities for students with disabilities. Figure 1 illustrates different 
types of disabilities that should be considered in inclusive architectural design. 

 
 

 

Figure 1. Representation of diverse disabilities in inclusive environments (Author). 
However, the implementation of these regulations remains inconsistent across regions due to 

economic limitations and insufficient technical expertise (ADRA Albania, 2019; Save the Children, 2012). 
This research investigates accessibility conditions in PLM School in Durrës through spatial and sensory 
analysis. The study aims to identify existing architectural barriers and propose design strategies that improve 
accessibility and support inclusive education. 
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22..  MMEETTHHOODDOOLLOOGGYY  

This research adopts a qualitative case study methodology combining spatial analysis, accessibility 
assessment, and comparative case study analysis. This approach allows the evaluation of both the physical 
and sensory performance of the school environment and provides a comprehensive framework for identifying 
architectural barriers (Preiser and Ostroff, 2001). 

22..11  CCAASSEE  SSTTUUDDYY  SSEELLEECCTTIIOONN  

PLM School in Durres was selected as the primary case study because it represents a typical public-
school building constructed prior to the implementation of modern accessibility standards in Albania. The 
school accommodates students from both primary and lower secondary education levels and reflects many 
of the spatial characteristics found in existing educational infrastructure. Architectural documentation of the 
school building was conducted through the analysis of floor plans and site observations. The spatial 
organization of the ground floor is illustrated in Figure 1, showing the distribution of classrooms, corridors, 
and entrance areas. The first-floor layout, presented in Figure 2, highlights the relationship between 
circulation spaces and educational areas. 

 

Figure 1. Ground floor plan of PLM School (Author). 
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Figure 2. First floor plan of PLM School (Author). 
 

22..22..  FFIIEELLDD  OOBBSSEERRVVAATTIIOONN  AANNDD  SSPPAATTIIAALL  AANNAALLYYSSIISS  

Field observations were conducted to document the spatial configuration, circulation patterns, and 
existing accessibility conditions within the school building. Architectural plans and photographs were used 
to support the spatial analysis. Field observations were conducted to document the physical accessibility 
conditions of the school environment. During the site survey, particular attention was given to circulation 
systems, entrance accessibility, classroom accessibility, and environmental conditions that influence spatial 
navigation.  Vertical circulation elements such as stairs and ramps were evaluated in order to identify 
potential mobility barriers. The existing stair and ramp configuration observed during the site survey is shown 
in Figure 3, where the absence of accessible alternatives limits movement for users with reduced mobility.  
In addition to circulation elements, the accessibility of classroom entrances was also analyzed, as door 
dimensions and maneuvering spaces are critical factors in inclusive educational environments. The existing 
door configuration observed during the site survey is illustrated in Figure 4, highlighting limitations related 
to accessibility and maneuverability for users with mobility impairments. 

 

Figure 3. Existing stair and ramp conditions at PLM School (Author) 
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Figure 4. Classroom door accessibility conditions at PLM School (Author). 
 

22..33..  AACCCCEESSSSIIBBIILLIITTYY  AASSSSEESSSSMMEENNTT  FFRRAAMMEEWWOORRKK  

To systematically evaluate the accessibility performance of the school building, an accessibility 
assessment framework was developed based on internationally recognized guidelines and national 
regulations. The evaluation criteria were derived from the Americans with Disabilities Act (ADA) accessibility 
standards, ISO 21542: Accessibility and usability of the built environment, and the Albanian School Design 
Standards (Decision No. 319, 2017). These frameworks provide technical recommendations for building 
entrances, circulation systems, classroom accessibility, and navigation elements in educational 
environments. The assessment focused on several key components of the built environment, including 
entrance accessibility, horizontal and vertical circulation systems, classroom accessibility, and the presence 
of wayfinding and signage systems. Each component was evaluated through direct observation and spatial 
analysis to determine whether the existing building conditions support safe and independent navigation for 
students with disabilities. Accessibility checklists are widely used in architectural research and post-
occupancy evaluation studies to identify spatial barriers and assess the usability of buildings (Preiser and 
Ostroff, 2001). Table 1 summarizes the main accessibility criteria used during the evaluation process. 
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Table 1. Accessibility assessment criteria applied in the case study 

 

The evaluation framework allowed the identification of architectural elements that either support or 
limit accessibility within the school environment. 

 

22..44..  AACCCCEESSSSIIBBIILLIITTYY  AASSSSEESSSSMMEENNTT  FFRRAAMMEEWWOORRKK  

In addition to physical accessibility, the research examined sensory aspects of spatial navigation within 
the school environment. Students with visual or cognitive impairments often rely on multisensory cues such 
as tactile surfaces, acoustic reflections, lighting contrasts, and spatial textures to orient themselves within 
architectural spaces (Passini, 1992). However, the field observations revealed that the existing school 
environment lacks effective sensory navigation systems. Tactile floor guidance systems, high-contrast visual 
markers, and acoustic orientation cues are not currently integrated into the building design. The absence of 
these elements can create difficulties for users who rely on sensory feedback to navigate complex 
environments. To explore potential strategies for improving sensory accessibility, the study analyzed 
international examples of inclusive educational architecture. One notable example is Hazelwood School in 
Glasgow, Scotland, which integrates tactile walls, acoustic treatments, and natural lighting to support spatial 
orientation for students with sensory impairments. 

 

Figure 5. Sensory navigation corridor in Hazelwood School. 

Accessibility Component Evaluation Criteria 

Building Entrances Presence of ramps, entrance width, accessibility of 
doors 

Vertical Circulation Accessibility of stairs and ramps 
Horizontal Circulation Corridor width, visibility, and maneuvering space 
Classroom Accessibility Door width, circulation inside classrooms 
Wayfinding Systems Signage visibility and spatial orientation 
Sensory Accessibility Lighting conditions, tactile elements, acoustic clarity 
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Similarly, the SEALAB School for the Blind in India demonstrates how architectural design can support 
navigation through multisensory spatial cues. Variations in floor textures, spatial acoustics, and lighting 
conditions help users recognize different areas of the building environment. 

 

Figure 6. Multisensory corridor design in SEALAB School. 

These examples illustrate how multisensory architectural strategies can significantly enhance 
accessibility and spatial orientation in educational facilities. 

 

33..  RREESSUULLTTSS  AANNDD  DDIISSCCUUSSSSIIOONN  

The accessibility assessment revealed several architectural barriers affecting the usability of the school 
environment. The most significant limitations were identified in circulation systems, entrance accessibility, 
and spatial navigation. Vertical circulation elements represent one of the primary accessibility challenges 
within the building. Staircases without accessible alternatives restrict movement for users with mobility 
impairments and limit independent access to upper floors. Horizontal circulation spaces also influence 
spatial navigation within the school. Corridor widths and lighting conditions affect both visibility and 
movement, particularly for users with visual impairments. Another important issue identified during the 
assessment is the absence of effective wayfinding systems. Clear signage, tactile indicators, and visual 
contrasts are essential for enabling intuitive navigation within educational environments (Passini, 1992). 
Table 2 summarizes the key accessibility challenges identified during the analysis. 
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Table 2. Summary of accessibility challenges in PLM School 

 

The comparative analysis with international case studies demonstrates that inclusive architectural 
design can significantly improve spatial accessibility. Multisensory navigation systems, such as tactile walls 
and textured floor pathways, provide intuitive guidance and reduce dependence on external assistance. 

 

44..  DDEESSIIGGNN  PPRROOPPOOSSAALL  

Based on the findings of the spatial analysis and accessibility assessment, a design proposal was 
developed to improve accessibility within PLM School. The proposed design interventions focus on improving 
circulation accessibility, introducing tactile navigation systems, and creating sensory-friendly learning 
environments. One of the primary design strategies involves the implementation of tactile navigation systems 
within the building. Tactile floor guidance paths are designed to connect key functional areas such as 
entrances, classrooms, and administrative spaces, allowing users to navigate the building through sensory 
cues and spatial orientation. As illustrated in Figure 7, the proposed tactile floor system creates a continuous 
guidance path along the main circulation corridor on both floors of the school building, linking classrooms 
and shared facilities. 

 
 

Figure 7. Proposed tactile floor guidance system in PLM School (Author). 

Accessibility Element Observed Condition Impact on Users 
Entrances Limited ramp accessibility Difficult entry for wheelchair users 
Vertical Circulation Stairs without alternatives Restricted access to upper floors 
Corridors Limited navigation cues Difficult spatial orientation 
Classroom Doors Limited maneuvering space Reduced accessibility 

Wayfinding Systems Lack of signage and tactile 
guidance Navigation challenges 
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In addition to tactile floor guidance, sensory wall panels are proposed along the main circulation routes 
to support tactile orientation and spatial recognition. These panels incorporate different textures and patterns 
that allow users to identify spatial zones through touch. As shown in Figure 8, each texture pattern 
corresponds to a specific destination or function within the building, such as classrooms, offices, restrooms, 
stairs, elevators, and communal areas such as the canteen. The variation of tactile patterns helps visually 
impaired users recognize spatial transitions and directions through physical interaction with the wall 
surfaces. 

 

 

 

Figure 8. Proposed sensory wall panel system (Author). 
These interventions aim to create a multisensory learning environment that enhances accessibility, 

spatial awareness, and independence for students with disabilities. 
 

55..  CCOONNCCLLUUSSIIOONN  

This study highlights the importance of accessibility in educational architecture and identifies several 
challenges related to the existing infrastructure of Albanian schools. The case study of PLM School in Durrës 
demonstrates that many educational facilities still lack adequate architectural adaptations for inclusive 
learning environments. The findings emphasize that accessibility should be considered a fundamental design 
principle rather than an additional architectural feature. Inclusive school environments must integrate both 
physical accessibility and multisensory navigation systems to support the needs of diverse users. The 
proposed design strategies demonstrate how universal design principles can be applied to improve 
accessibility within existing school buildings. By implementing tactile navigation systems, improving 
circulation accessibility, and integrating sensory design elements, educational environments can become 
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more inclusive and supportive for all students. Future school development projects in Albania should 
prioritize accessibility and universal design principles from the early stages of architectural planning in order 
to create equitable and inclusive educational environments. 
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AABBSSTTRRAACCTT  

The sustainable preservation of vernacular cultural heritage requires methodologies that transcend 
conventional documentation, integrating advanced digital technologies with conservation practice. This 
study advances a hybrid framework that combines Building Information Modeling (BIM) with immersive 
Virtual Reality (VR) to document, analyze, and visualize cultural heritage objects from the Gjirokastër region 
of Albania. The approach moves beyond static representations by producing parametric BIM models that 
embed geometric precision, material characterization, and historical data, subsequently transformed into 
dynamic VR simulations through Twinmotion and Oculus platforms. This workflow enables immersive 
exploration of heritage assets across multiple states existing conditions, restoration interventions, and 
adaptive reuse strategies thereby supporting conservation planning, participatory decision-making, and 
public dissemination of heritage values. By bridging empirical survey data with interactive digital 
environments, the methodology enhances both the technical rigor of heritage documentation and the 
experiential understanding of architectural authenticity. To ensure reproducibility, the workflow integrates 
precise technical parameters: geometry simplification and scale unification in Revit, Rhino, and SketchUp; 
mesh cleaning commands such as Reduce-Mesh and Merge-All-Faces; optimized families and component 
management to minimize polygons; standardized texture resolutions of 2K (4K only for focal elements); and 
Twinmotion import settings with Triangulate Meshes, Weld Vertices, and Keep Hierarchy enabled. VR 
packages were optimized to 1-2 GB to guarantee smooth performance on Oculus Quest 2. The findings 
underscore the replicability and scalability of integrating BIM and VR in heritage contexts, offering a 
methodological contribution that strengthens accuracy, stakeholder engagement, and the sustainability of 
preservation strategies. This research highlights Albania as a critical case for demonstrating how immersive 
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computational workflows can complement traditional restoration practices while setting a precedent for 
broader applications in global heritage conservation. 

 
KKEEYYWWOORRDDSS: Build Heritage; Vernacular Architecture; Hbim; Virtual Reality; Immersive Simulation; 
Digital Documentation; Restoration; Computational Design Tools 

 

11..  IINNTTRROODDUUCCTTIIOONN  

The sustainable preservation of cultural heritage has become a global imperative, reinforced by 
contemporary conservation policies and digital transformation strategies. In recent years, digital 
technologies have reshaped methods for architectural documentation, analysis, and conservation, enabling 
a shift from static recording to dynamic and data-rich interpretation of heritage assets. Within the European 
context, integrated workflows combining Historic Building Information Modeling (HBIM), and immersive 
environments such as Virtual Reality (VR) and Augmented Reality (AR) have demonstrated significant 
potential to advance heritage documentation accuracy, structural diagnostics, conservation planning, and 
public accessibility [14]. These computational environments go beyond visualization: they enable parametric 
analysis, multi-scenario simulations, and digital storytelling, thus transforming heritage from passive artifact 
to interactive knowledge system. 

  

 

Figure 1. (a) Zekate House photo during the 2024 Restoration Camp site-work. (b) Aerial photograph of 
Minguli Church, captured in 2023 using a DJI Mavic drone during photogrammetric scanning for 3D 

modeling purposes. 

a b 
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In contrast, the Albanian context remains in the early stages of adopting such methodologies. Despite 
possessing one of the richest tangible heritage landscapes in Southeast Europe, the implementation of 
digital documentation and immersive simulation techniques in Albania is fragmented and lacks 
methodological integration [1]. Traditional architectural survey practices continue to dominate conservation 
workflows, while HBIM-based environments and immersive VR experiences now standard in many European 
restoration laboratories are rarely implemented [15, 16]. This gap highlights the urgent need for 
methodological transfer from European research practice to Albania, not only to safeguard cultural assets 
but also to align national heritage research with international standards of innovation and scientific 
reproducibility. This need is particularly evident in the vernacular architecture of Gjirokastër, a UNESCO 
World Heritage city where layered construction systems, complex spatial morphologies, and richly 
ornamented interiors challenge conventional documentation techniques. Pressures from uncontrolled urban 
development, mass tourism, seismic vulnerability, and climatic degradation intensify the urgency for 
advanced tools that ensure measurable, traceable, and reversible interventions [2, 4]. Static drawings and 
photographic surveys are insufficient to capture the architectural materiality and spatial identity of historic 
structures, which require dynamic, multi-perspective analysis environments. 

 

Figure 2. Refined immersive learning framework highlighting heritage-oriented technologies, key 
benefits, user experience metrics, and compliance with international guidelines (adapted from Source 

[18]). 

Responding to these challenges, this study develops a hybrid HBIM-VR workflow designed for heritage 
environments with complex geometries and stratified architectural systems. The workflow integrates 
empirical 3D survey data with parametric modeling and immersive simulation, creating a bridge between 
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architectural research, conservation practice, and digital humanities. Extended Reality (XR) principles are 
employed to enhance perceptual understanding and cultural interpretation, offering interactive multimodal 
pathways for both expert users and public audiences (Fig. 2) [18]. The workflow is tested through two case 
studies in Gjirokastër: the Zekate House, an iconic Category-1 monument (Fig. 1a), and the Minguli Church 
(Fig. 1b), selected respectively for their typological significance and geometric complexity. A reproducible 
HBIM-VR pipeline was established, supported by a protocol for geometric simplification, polygon reduction, 
semantic metadata organization, and Twinmotion export optimization for Oculus Quest environments (Fig. 
4) [18]. Implemented through an academic workshop, the methodology demonstrates its applicability for 
research, conservation planning, interactive education, and immersive heritage dissemination (Fig. 2) [18]. 
The study not only contributes to advancing digital heritage practice in Albania but also opens new pathways 
for VR-based conservation analysis, heritage tourism, and cultural communication [15-18]. 

22..  MMEETTHHOODDOOLLOOGGYY  

This study establishes a comprehensive digital workflow integrating on-site surveys, HBIM modeling, 
and VR simulation to achieve high-fidelity documentation, parametric analysis, and immersive visualization 
of vernacular and religious heritage in Gjirokastër. Field surveys recorded precise geometric, material, and 
pathological data for each architectural component, extending to fine-scale details to ensure that parametric 
models reflect the sites’ actual condition. Empirical measurements were complemented with archival 
sources and outcomes from previous restoration camps, forming a robust evidential basis for modeling [7, 
10, 12]. HBIM modeling was conducted in Revit, Rhino, and SketchUp, where every architectural element 
was reconstructed through dedicated families, material assignments, and texture mapping. Each component 
was enriched with semantic metadata describing material characteristics, pathologies, and historical 
interventions [6, 11]. This dual logic combining bottom-up empirical acquisition with top-down interpretative 
hypotheses [14] ensures methodological transparency and traceability throughout the modeling process. 
The resulting models were optimized for Twinmotion (Fig. 6), maintaining geometric precision and numerical 
fidelity while addressing performance challenges caused by large datasets both the Zekate House and 
Minguli Church models exceed 200 MB. 
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Figure 3. Application of a partial axonometric section using the BIM Section Box tool in Revit to visualize 
internal spatial and structural relationships. 

Building upon techniques proposed by Chen et al. [17], the workflow integrates advanced 3D 
modeling, texture style transfer, and immersive audiovisual features to maximize realism. Material textures 
were refined to reproduce authentic finishes, while ambient soundscapes enhanced perceptual immersion 
in VR (Fig. 7). To ensure reproducibility and international interoperability [14, 18], a structured HBIM-VR 
protocol was followed: (i) geometry simplification removed sub-millimetric details imperceptible at 
architectural scale; (ii) modular classification grouped elements by material category (interior/exterior walls, 
partitions, ceilings, floors, windows, and structural members); (iii) layering and naming conventions ensured 
semantic clarity; (iv) scale normalization guaranteed real-world dimensional consistency; and (v) mesh 
optimization via Rhino commands (ReduceMesh, MergeAllFaces) balanced polygon density and visual 
fidelity. Optimized Revit families replaced overly complex objects, and SketchUp components were carefully 
curated to avoid redundancy. Exports to Twinmotion used .fbx or .datasmith formats with Triangulate 
Meshes, Weld Vertices, and Keep Hierarchy enabled. Scene optimization targeted 1-2 GB file sizes, with 2K 
textures as default and 4K reserved for focal elements such as murals in Minguli Church. Level of Detail 
(LOD) strategies prioritized high-detail rendering for foreground objects and simplified geometry for 
backgrounds.  

VR integration began with the transfer of HBIM models to Twinmotion for interactive navigation, 
walkthroughs, and environmental simulation [19]. Models were subsequently linked to Oculus Quest 2 
systems (display 1832×1920 px per eye, 90 Hz, Snapdragon XR2, 6 GB RAM, 6 DOF tracking). These 
hardware parameters informed optimization, particularly file size, foliage density, and texture resolution to 
sustain fluid frame rates. For extended interactivity, the workflow advanced to Unreal Engine 5 (UE5), which 
interfaces natively with Twinmotion (Fig. 4). Using Blueprint scripting, the VR environment incorporated 



229 
 

 

teleport locomotion (NavMeshBoundsVolume), line-trace interaction systems, and widget-based interfaces 
for material selection and floorplan visualization. Additional refinement employed Cinematic Cameras and 
Post-Processing Volumes to control exposure, bloom, and tone mapping, achieving photorealistic perceptual 
balance. The final applications were compiled via the Windows → Shipping Build pipeline, optimized for VR 
deployment. UE5’s Nanite and Lumen technologies enabled real-time rendering with superior polygon 
management, extending scalability toward urban-scale heritage simulations (Fig. 4a–4b). 

 

  

Figure 4. Final steps of menu implementation in Unreal Engine 5.3 integrates Oculus interaction: (a) laser 
pointer for precise user control, (b) thumbstick navigation for intuitive, fluid virtual exploration. 

Two case studies the Zekate House and Minguli Church demonstrate this methodology, each posing 
distinct challenges of volumetric complexity, material articulation, and geometric irregularity [4]. The 
workflow follows the tripartite logic of documentation, analysis, and simulation proposed by Pietroni & 
Ferdani [14]: (i) Documentation: high-precision survey of geometry, materials, and pathologies; (ii) Analysis: 
HBIM modeling enriched with semantic metadata and enhanced textures; (iii) Simulation: immersive 
visualization in Twinmotion and Oculus for interpretative testing and conservation assessment. 

  

Figure 5. (a) Interactive 3D modeling in TwinMotion for VR. (b) Oculus integration enabling fully immersive 
user interaction. 

a b 
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By merging HBIM accuracy with interactive VR environments and applying reproducible optimization 
from mesh reduction to Oculus-based performance benchmarks the methodology elevates Albanian heritage 
documentation to international scientific standards. It establishes a replicable, transparent, and 
interdisciplinary framework linking architecture, conservation science, and computational technologies, 
advancing both analytical rigor and experiential understanding (Fig. 5) [17-19]. 

 

33..  CCAASSEE  SSTTUUDDYY::  CCAASSEE  SSTTUUDDYY::  HHBBIIMM––VVRR  DDOOCCUUMMEENNTTAATTIIOONN  OOFF  VVEERRNNAACCUULLAARR  AANNDD  RREELLIIGGIIOOUUSS  
HHEERRIITTAAGGEE  IINN  GGJJIIRROOKKAASSTTËËRR  

Gjirokastër represents one of the most authentic ensembles of Balkan vernacular heritage. Its urban 
fabric, composed of fortified stone tower houses (kullë), steep cobbled streets, and post-Byzantine religious 
monuments, reflects a synthesis of Ottoman domestic traditions, local material logic, and adaptive 
construction practices suited to steep topography (Fig. 1). These monuments embody both defensive and 
residential functions: massive stone walls, slate roofs, and timber-frame çatmas ensure structural resilience, 
while carved interiors, stained glass, and panoramic verandas reveal social hierarchy and aesthetic 
sophistication (Fig. 3, 6) [2-4]. Yet, this architectural fabric remains fragile, threatened by structural decay, 
urban pressure, and the lack of systematic digital documentation. 

Two monuments exemplify this challenge: the Zekate House and the Minguli Church (Monastery of the 
Transfiguration). The Zekate House (1811), located in the Palorto neighborhood, stands as one of the city’s 
most distinguished kullë-houses, protected as a Category-I monument. Its tripartite organization expresses 
the logic of fortified domestic typology vaulted storage and cisterns at the base, compact winter rooms on 
the second floor, and the ceremonial oda e burrave crowning the third. The richly decorated main oda 
features carved fireplaces, painted ceilings, stained-glass windows, and intricate timber cupboards 
(musandra), culminating in the çardak veranda that dominates the valley view (Fig. 1a). The Minguli Church, 
inscribed as a cultural monument in 1973, exemplifies 18th-century post-Byzantine ecclesiastical 
architecture with a basilica plan, dome supported by four arches, and stone column capitals (Fig. 1b). Its 
irregular pumice-stone masonry and multi-phase evolution four distinct construction periods from nave to 
western annex make it particularly suited for stratigraphic reconstruction analysis [5]. Both monuments were 
documented through dense photogrammetric surveys exceeding 15 million points per model. The point 
clouds were processed via Recap and imported as IFC files into Revit and Rhino, where each architectural 
family stone masonry, timber çatma, vaults, domes, and columns were reconstructed with precise geometry, 
material attributes, and metadata on pathologies such as cracking, dampness, and mortar loss. These 
annotations connected visual deterioration with conservation records, forming a digital backbone for 
structural and material analysis. BIM models thus served not merely as geometric repositories but as 
integrated interpretative systems testing the adaptability of the workflow to contrasting typologies: the 
complex volumetry of a fortified house and the layered construction logic of a basilica (Fig. 6, 7).  

Model optimization followed the methodology outlined previously: polygon reduction, modular exports, 
and texture calibration tailored to each monument. In the Zekate House, high-detail interiors and furnishings 
were simplified through optimized Revit families (Fig. 6), while in Minguli Church, high-resolution textures 
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(selectively 4K) were reserved for mural fragments and dome surfaces, with secondary elements 
standardized at 2K to balance fidelity and performance. File sizes were reduced from over 200 MB to 
approximately 120-140 MB per model without perceptible loss of accuracy. Cross-referencing in SketchUp 
(Fig. 6b, 6c) further refined interior detailing and artistic features, linking BIM precision with visual richness. 

Semantic metadata were embedded directly into BIM families, allowing the preservation of 
interpretative knowledge and provenance during VR translation [1, 6]. This enabled users in immersive 
environments to toggle layers revealing Minguli Church’s phased construction or Zekate House’s structural 
pathologies, merging evidential documentation with cognitive interpretation. 

 

  

       

Figure 6. (a) Axonometric BIM model of Zekate House in Revit, sectioned to reveal structural and spatial 
composition. (b) Integrated SketchUp extracts detailing Oda e Burrave features. (c) Façade view 

highlighting çatma walls, testeke elements, and double windows. (d) Interactive 3D model of the men’s 
room in TwinMotion. (e) Immersive VR perspective from the musandra level. (f) Digitized murals and 

artifacts integrated into the TwinMotion model for advanced heritage visualization. 
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In Twinmotion, both models were enriched with calibrated lighting, photorealistic textures, and 
navigable pathways, allowing exploration of courtyards and key interiors such as the oda e burrave and the 
church nave (Fig. 6, 7b). Integration with Oculus Quest 2 systems provided immersive simulation (Fig. 7), 
while optimization targeted stable performance: files below 1.6 GB, 90 Hz refresh rates, and polygon counts 
within Oculus hardware thresholds. To achieve this, the Zekate model was divided into interior and exterior 
sets, while the Minguli Church remained a unified model due to simpler geometry. Foliage density and 
dynamic lighting were minimized to ensure fluid interaction. Following Pietroni & Ferdani [14], the VR models 
differentiated between virtual restoration (representation of current, pathologically accurate conditions) and 
virtual reconstruction (hypothetical restitution of lost features). Color-coded certainty levels and metadata 
layers preserved transparency and methodological integrity [18]. Guided and free navigation modes were 
designed according to VR usability research, incorporating interactive “hotspots” that linked spatial 
navigation with historical and material data. In the Zekate House, these emphasized spatial hierarchy the 
oda e burrave as a ceremonial nucleus (Fig. 7a) while in Minguli Church they illuminated liturgical 
organization and construction stratigraphy. Experimental soundscapes were introduced to enhance 
immersion and presence, aligning with recent VR heritage frameworks [19]. 
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Figure 7. (a) TwinMotion-Oculus integration enabling immersive VR rendering and spatial exploration. (b) 
Selected VR views inside the Minguli Church. (c) In-class Oculus simulations linked to TwinMotion models, 

offering virtual tours of the Zekate House, including the Oda e Burrave and exterior walkthroughs. 
 
Two experiential configurations were implemented: (i) Expert Mode, designed for conservationists, 

allowing analysis of structure, material decay, and phase logic (Fig. 4); (ii) Public Mode, oriented toward 
cultural narration and guided heritage appreciation (Fig. 6, 7). Both modes were underpinned by metadata-
driven annotation tools and certainty layers to ensure interpretative clarity and compliance with international 
digital heritage guidelines [14, 17]. These case studies demonstrate the methodological robustness of 

a 

b 

c 
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coupling high-resolution HBIM modeling with immersive VR for Albanian heritage. The approach transcends 
conventional documentation by integrating interpretative logic, cognitive engagement, and educational 
potential [13, 14]. As shown in user feedback, immersive environments enhanced spatial understanding, 
memory retention, and emotional connection, underlining the pedagogical and cultural value of VR [20]. 
While performance constraints posed challenges, the optimization strategies mesh reduction, modular 
exports, and standardized textures ensured seamless navigation without compromising realism (Fig. 6) [19]. 
Ultimately, these applications reposition Gjirokastër’s monuments from static artifacts into interactive 
heritage experiences, preserving material authenticity while opening new frontiers in conservation research, 
analysis, and dissemination. 

 

44..  CCOONNCCLLUUSSIIOONN  

This research demonstrates the effectiveness of integrating Heritage Building Information Modeling 
(HBIM) and immersive Virtual Reality (VR) as a unified methodology for the documentation, interpretation, 
and dissemination of Albanian vernacular heritage. Through the case studies of the Zekate House and the 
Minguli Church in Gjirokastër, the study confirmed that combining dense photogrammetric surveys, 
parametric BIM reconstruction, and interactive VR simulations can surpass traditional heritage recording in 
both technical accuracy and cognitive engagement. The HBIM models achieved high geometric and material 
fidelity, embedding metadata on construction techniques, material typologies, and deterioration patterns 
directly within the parametric structure. When transferred to VR, these data enabled dynamic visualization 
of spatial hierarchies, structural relationships, and conservation scenarios, transforming static 
documentation into interactive analytical tools (Fig. 6, 7). By distinguishing between virtual restoration 
(evidence-based conditions) and virtual reconstruction (hypothetical restitution), the workflow ensured 
interpretative transparency, maintaining a clear boundary between factual documentation and scholarly 
hypothesis. 

A critical outcome of this research is the establishment of a replicable and scalable HBIM–VR 
framework that bridges architectural documentation, digital conservation, and public communication. 
Technical optimization including polygon reduction, modular exports, and texture calibration (2K/4K) proved 
essential for achieving stable VR performance on Oculus Quest 2 systems (90 Hz refresh, 6 GB RAM), 
illustrating how computational efficiency can coexist with authenticity (Fig. 5, 7). Beyond technical 
innovation, the methodology contributes to modernizing conservation practice in the Albanian context, 
aligning it with European digital heritage standards while promoting participatory engagement. Workshops 
and immersive demonstrations confirmed that VR enhances spatial comprehension, cultural awareness, and 
retention, thus validating its pedagogical and communicative potential in restoration education and heritage 
interpretation. 

Looking forward, future research should focus on expanding the framework toward large-scale urban 
simulations, leveraging AI-driven recognition, LiDAR/UAV integration, and cloud-based VR streaming to 
overcome hardware constraints. Such advancements would enable multi-user, real-time heritage 
experiences at the scale of neighborhoods and cultural landscapes. Ultimately, this study positions the HBIM-
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VR hybrid as both a technical system and a cultural bridge a reproducible, evidence-driven workflow that 
preserves architectural authenticity, supports data-informed conservation, and fosters inclusive access to 
heritage knowledge. By transforming heritage documentation into an interactive and participatory process, 
it contributes to the broader goal of sustainable cultural preservation and the democratization of architectural 
heritage in Albania and beyond. 
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AABBSSTTRRAACCTT  

Architectural visualisation is important as it defines how people experience the built and natural 
environment through their visual senses. Over time, it has evolved from traditional 2D line drawings to 
computer-generated 3D models and virtual reality environments [5]. Among emerging technologies, 
augmented reality (AR) has proven to be an effective tool for making architectural visualisations more 
immersive and experiential. AR seamlessly integrates visual, auditory, and haptic elements into the real 
world, enabling users to interactively explore architectural spaces and historical narratives in real-time. This 
research investigates the transformative potential of augmented reality (AR) in preserving and interpreting 
architectural heritage, focusing on the events in the Finnish Civil War around Näsilinna Castle. Various AR 
tools exist, including headsets, glasses, and mobile devices, but mobile AR was chosen as a low-threshold, 
accessible solution for enhancing public engagement with cultural heritage. The mobile AR application 
developed in this study allows users to virtually explore historical artefacts and the castle’s wartime 
architecture, overlaying augmented models onto real-world environments. This interactive approach 
deepens user engagement with historical narratives, enabling them to manipulate artefacts and architectural 
elements without compromising the safety of physical artefacts preserved in museums. By integrating 
multiple historical perspectives and architectural narratives, this AR application offers a new way to interact 
with heritage, shifting users from passive observers to active participants. Unlike traditional heritage 
preservation methods, AR enables users to experience historical transformations firsthand. Given the 
innovative and evolving nature of this research, the "Research through Design" (RtD) methodology was 
adopted, allowing for iterative testing and refinement to generate new insights. Lastly, this study contributes 
to exploring the role of augmented reality in architectural heritage preservation, highlighting its potential to 
explore another perspective on how we engage with and interpret spaces. 

 
KKEEYYWWOORRDDSS: Architectural Heritage Preservation, Augmented Reality (AR), Research Through Design 
(Rtd). 
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11..  IINNTTRROODDUUCCTTIIOONN  

The built environment has been one of the main anthropic spaces for at least ten thousands years. It 
is a multilayered environment, where new layers of architectural constructions are added to existing ones, 
creating spaces, like cities, where elements from different historical eras coexist and are in constant 
semantic dialogue with each other. To the many historical physical layers existing in urban spaces, 
technological development has added a series of digital ones, that range from digital, mapping, and smart 
city technologies [17, 22] to Extended Reality Technologies (XR). The compresence of these different layers 
opens up to many potential interactions between them, in terms of integration of digital content in the urban 
fabric, recreation of architectural elements in digital form, visualisation of urban development projects in 
real time and much more. Despite the many possibilities, the main forms of integration that seem to take 
place vary according to the temporal direction. On the one hand, most projects that look at the past tend to 
focus on preserving architectural heritage by recreating it in digital form, and allowing visitors to access it 
in digital spaces often in Virtual Reality (VR)[20]. On the other hand, many projects that look towards the 
future of urban spaces make use of AR to help architects and communities to visualise future buildings or 
spaces in their contexts as overlays that are added to the current landscapes. 

In this paper, instead, we wish to explore the connections between AR technologies and historical 
narratives and architectural spaces. In particular, we want to explore the possible use of Mobile AR (MAR) 
to act as a bridge between architectural spaces that hold connections and traces of historical events and 
the historiographical narration of the events themselves. In other words, we want to investigate how MAR 
can amplify such traces, visualise other historical elements, and guide users in experiencing and learning 
historical events. This exploratory research effort is connected with and influenced by the Anonymous 
project, which investigates the potential of XR in the creative industries by focusing on low-threshold 
technologies and strong connections between real and digital spaces. 

To guide us in our exploration, rather than a specific research question, we have chosen to adopt a 
research through design approach by designing a MAR application dedicated to a specific historical event 
(the Battle of Tampere in the 1918 Finnish Civil War) and location (the Näsinlinna castle and the surrounding 
hill) , in close collaboration with the historians and curators of the Museum Center Vapriikki, which holds the 
historical artefacts and academic knowledge related to the event. 

 

22..  LLIITTEERRAATTUURREE  RREEVVIIEEWW  

The role of XR and of both VR and AR specifically has been widely researched when it comes to 
architectural heritage. AR applications in cultural heritage touch various domains, including 3D 
reconstruction of artefacts, creation of virtual museums, gamification, education, and tourism [3]. Recent 
research highlights the potential of AR, especially in heritage preservation efforts, as well as to increase 
public understanding of historical sites [24]. In terms of preservation efforts, the ability to view 3-dimensional 
objects with realistic textures and materials in AR can be used to recreate heritage sites. While this is more 
common in digital spaces and VR [1], and is understood as a way to preserve architectural elements in a 
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virtual form, AR allows for the visualisation of the historical appearance of sites in their context, by 
superimposing digital reconstructions of lost or damaged architectural components onto current structures 
[12]. In terms of public understanding, existing research emphasises the informative benefits of enabling 
users to interact with historical contexts through AR and enhancing their engagement ([24], [10]). Users can 
comprehend the historical and contemporary value of heritage sites most sensibly by experiencing how 
architecture changes throughout time. Many studies that investigate the application of augmented reality 
(AR) for historical heritage focus on museum contexts or controlled indoor environments, such as 
reconstructions of artefacts, information layers, or manipulative elements like textures, details and materials 
to improve overall museum experiences and public engagement with historical content [14]. Outdoor 
spaces, however, while more challenging, host many historical architectural elements, and there is a strong 
potential for improvement in the use of AR in these environments [19]. Areas like AR for outdoor environment 
education have already started to break ground in this direction [11], but additional research is still needed 
when it comes to dynamic outdoor environments. Therefore, even though the literature on augmented reality 
is constantly expanding, there are many potential research directions that can be identified for the 
understanding of how AR can be applied in real-world architectural heritage settings, especially in outdoor 
spaces or natural contexts [3]. 

Augmented Reality can take many forms and, while there are currently different ways available to 
experience it, Mobile Augmented Reality (MAR) technology is emerging as a particularly useful tool for 
architectural heritage preservation. With MAR, users can engage and interact with heritage sites as active 
users since it allows anyone with a mobile phone to access the technology [28]. By using mobile AR 
applications, users can visualise and restore ruined structures, integrating layers of architectural information 
to showcase various conservation techniques and further data on real-world sites that traditional methods 
are struggling to exhibit [2]. M Thibault [25] highlights how AR enables digital overlays to superimpose on 
real-world environments, creating “media-generated alternative realities” (p.162). This technology enables 
heritage sites to be digitalised with historical narratives to provide users with an immersive experience. The 
presentation of digital reconstructions of historical events provides virtual access to sites or recreating 
historical events. These augmented reality applications are in place to facilitate the preservation and 
dissemination of architectural heritage and guarantee its ongoing significance in a modern context. 

When considering mobile AR as the main technology, accessibility is a significant advantage of mobile 
AR in architectural heritage preservation. On the one hand, MAR does not require bulky or expensive 
headsets, but makes use of a device, the mobile phone, that many users already possess and habitually 
bring along. On the other hand, MAR allows broader, non-specialist audiences like students, tourists, and 
the general public to access the technology without prior knowledge, as it is based on a more familiar and 
intuitive interface [9]. However, there are still a few challenges that need to be addressed, like accurate 
localisation for overlaying the digital layer into real-world spaces. Many paths have been identified in 
previous studies to help us face these accurate localisation challenges. Previously, the Global Positioning 
System (GPS) was commonly used to create geo-location based AR experiences, but there are reliability 
issues with some use cases [23]. Another potential method is Visual Positioning Systems (VPS), which act 
as a location-based localisation technique much more accurate than GPS and uses computer vision 
algorithms to analyse visual data from cameras and compare it with known locations, enabling applications 
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in augmented reality, indoor navigation, location-based games and autonomous vehicles [16] Because of 
these findings mobile AR with VPS system showing promising potential technology for the development of 
this study. 

If we look at existing literature and use cases, we can see that, while suggesting that MAR can indeed 
have potential when it comes to preserving historical architecture and enhancing public engagement with 
it, and MAR in particular can boost accessibility and interactivity, there are still several gaps to fill. First, 
many efforts to use AR for heritage preservation and engagement with historical artefacts focus on indoor 
and/or controlled environments. Developments in MAR and VPS technologies make it easier to deploy AR 
outdoors and therefore to focus on a wider range of architectural elements (e.g., facades) and spaces. 
Second, further research is required to explore how augmented reality might function not only as a tool 
focusing mainly on the visualisation of content, but also as a medium that allows some degree of interactive 
engagement with historical knowledge [29]. While this might be due to inheriting a "do not touch" mentality 
from traditional ways of engaging with heritage [26], it also hinders the use of the full potential of the 
technology. Third, despite the fact that several studies have emphasised the technology’s potential to 
improve public education [15],[29], only a few of them have outlined how AR can be used to encourage 
active engagement in historical research. 

With our study, we do not aim to fill all these gaps but to explore them and explore solutions that can 
address multiple challenges and opportunities at the same time. Hence, our research through design efforts 
will deal with the use of MAR and VPS technologies in an outdoor environment, the creation of content that 
allows some degree of interaction with historical artefacts, and engagement with architectural elements and 
dimensions that have rarely been approached before (currently building facades that will be "reskinned" to 
look at an older state). 

Finally, This study aims to address these gaps by developing a mobile AR application that overlays 
historical artefacts and damaged architectural features onto the real-world environment of Näsilinna Castle 
while considering the practical challenges of outdoor implementation. 

 

33..  MMEETTHHOODDOOLLOOGGYY  

Given the exploratory nature of this research, Research through Design (RtD) was chosen as the 
methodological approach. RtD emphasises the role of design practice as a means of generating new 
knowledge, making it particularly suitable for projects that involve emerging technologies and novel 
applications. This approach allows for iterative exploration and refinement, making it ideal for studies where 
research questions evolve alongside the design process [13]. Unlike other research methods and 
methodologies, which follow strict procedures to achieve specific results, often based on a hypothesis, RtD 
has an exploratory nature: it focuses on the design and creation of something new and, importantly, to learn 
something from the process. Gaver[13] argues that theory in design research should be seen as provisional 
and contingent rather than definitive and suggests that Research through Design should focus on producing 
substantial, conceptually grounded artefacts that reflect the insights developed through the design process. 
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This process emphasises the creative, reflective, and generative nature of research through design, where 
an iterative design activity plays a central role in knowledge generation. 

The Research through Design (RtD) methodology follows an iterative testing and refinement cycle, 
incorporating designer insights and user feedback. This approach involves a continuous designing, 
prototyping, and evaluating process, where each iteration contributes to generating new knowledge and 
insights [13]. It advances through technical development and qualitative evaluation, recognising both as 
essential in producing meaningful findings within the design process. 

Therefore, our study adheres to Gaver’s [13] recommendation by adopting an RtD methodology and 
developing an AR application that progresses through iterative design cycles guided by user feedback and 
empirical testing. 

More specifically, in coordination with our partners at the NEXR (Next Extended Reality) project, we 
have decided to design a MAR application dedicated to a specific historical location: the Näsinlinna castle 
and the surrounding hill. The castle was a key location in the Battle of Tampere, an important step of the 
1918 Finnish Civil War, which marked the city and left behind several interesting historical objects conserved 
in the storage of the Museum Center Vapriikki. The castle itself has since been restored, and keeps no 
visible traces of the battle in its current form. 

Based on Gaver’s paper[13], we identified four main phases of the Research through Design process. 
The first phase, Exploring the context, involved close collaboration with experts from the Museum Centre 
Vapriikki to outline the historical and museological context in which our artefacts would be integrated. The 
second phase, Developing a design space, built on this context and the literature review to delineate the key 
features of the intended application and specify the software and hardware used in the process. The third 
phase, Refining and making, focused on designing the application by compiling existing materials, outlining 
a development workflow, conducting 3D modelling and content creation, and scripting interactivity. This 
work was iterative, with attention to user-centred refinement. The fourth phase, Assessment and learning, 
combined a small user study in which we collected qualitative feedback from expert users (n = 11) with 
self-reflection on the overall design process. 

These four Research through Design (RtD) phases served as a foundation for broader reflections and 
recommendations that emerged through the iterative design process and were refined through continuous 
evaluation. 

In terms of positionality, the authors of the present study include three men, and their ages range from 
the late twenties to the mid-forties. They are based in Finland, but their countries of origin are Sri Lanka, 
Italy, and Spain. They have backgrounds in architectural research and practice (1st and 2nd authors), 
human–computer interaction (1st and 3rd authors), and semiotics (3rd author). The authors hold a variety 
of views and experiences regarding XR technologies, ranging from curiosity about their potential to 
scepticism about current discourses surrounding them. We believe that these differences in perspectives 
and backgrounds, while still limited in range, strengthen the study by grounding it in a multidisciplinary 
perspective. 
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44..  EEXXPPLLOORRIINNGG  TTHHEE  CCOONNTTEEXXTT  

This phase was dedicated to familiarising ourselves with events of the Finnish Civil War related to the 
Näsilinna area and with the traces they left or that have since disappeared in the architectural landscape of 
the city. 

The Finnish Civil War was a divisive conflict that significantly shaped Finland’s transition from a Grand 
Duchy under the Russian Tsar to an independent state. It took place from 27 January to 15 May 1918 [6] 
and, according to historical information provided by the Museum Centre Vapriikki, one of the most significant 
battles occurred in Tampere in the vicinity of Näsilinna hill. The battle caused heavy destruction to the built 
environment around Näsilinna and the surrounding area. Over the years, this area has undergone substantial 
renovations and restorations, and it now shows few visible traces of the conflict. Nevertheless, the war left 
lasting scars on the nation, shaping public memory and national heritage for decades [21]. For approximately 
a decade, the Museum Centre Vapriikki hosted an exhibition on these events titled Tampere 1918 [27]. 
Alongside historical context and maps, the exhibition presented artefacts collected from the battlefield 
immediately after hostilities ceased, including objects ranging from weapons to tools and even a doll. 
Although the exhibition was successful, it no longer exists, and the artefacts are now preserved at the 

Museum Centre Vapriikki. 
In recent years, the museum has initiated several projects to preserve the exhibition and its contents 

digitally. A digitised version of the exhibition is available via the Tampere 1918 website [27]. In addition, a 
digital experience of the battle has been created that uses a 3D recreation of the hills and their architecture 
(created by Zoan Oy). Users can choose one of the two sides in the battle and read a series of historical 
texts while viewing a short 3D animation that digitally reconstructs the events. Finally, Vapriikki and Zoan 
developed a VR experience, providing a digital replica of the physical exhibition (which also no longer exists). 
Users can visit this exhibition as a VR experience. 

Our design was developed within the broader context of existing approaches that integrate digital and 
XR technologies into heritage preservation, with specific attention to this historical event. However, most 
existing projects primarily focus on virtual recreations of objects or spaces from the Battle of Tampere that 
are not location-dependent and can be accessed remotely via computers or smartphones. These 
approaches, while valuable, lack a direct connection to the physical spaces in which these events took place. 
In contrast, our research explores how AR can bridge historical narratives and architectural spaces, allowing 
users to engage with history in situ. By superimposing historical artefacts and architectural elements onto 
the original locations, our application offers a complementary perspective to existing museum initiatives and 
enhances spatial and contextual understanding of the past. 

 

55..  DDEEVVEELLOOPPIINNGG  TTHHEE  DDEESSIIGGNN  SSPPAACCEE  

This phase focuses on preliminary decision-making about project development, building on the context 
explored in phase one, our overall research objectives, and the gap identified through the literature review. 
Our exploration of the context led us to identify two opportunities for the use of MAR at Näsilinna. First, MAR 
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could be used to showcase the facade of the castle in its damaged state, revealing the physical and 
metaphorical wounds left behind by the civil war, even when the restoration has seemingly erased them. 
Second, MAR could be used to give users access to the artefacts collected after the battle, in their historical 
context, in a moment where there is no other way to access them. These opportunities are the areas on 
which we decided to focus our design efforts. 

To guide the next steps of the process, we have set a series of key features for our final output. In 
particular, we want our AR application to: 

• Enable users to explore the Näsilinna Hill area and interact with historical artefacts and 
architectural features through Mobile AR. 

• Provide accurate overlays of 3D models of artefacts and the castle’s historical façade on their real-
world counterparts. 

• Support educational engagement by offering contextual information about the historical artefacts 
and events. 

• Ensure compatibility with commonly used mobile devices (iOS and Android), making it accessible 
to a wide audience. 

• Offer way finding functionality to assist users in navigating the physical space and locating 
artefacts of interest. 

These features outline an application that allows users to explore the physical space around the castle 
while interacting with a virtual recreation of historical artefacts and architectural elements superimposed on 
a real-world environment. By using mobile AR, we aimed to make the experience low-threshold, as it makes 
use of hardware (smartphones or tablets) that most users already own and are familiar with, without 
requiring additional devices, bulky headsets, or any advanced technical knowledge. 

These features, then, guided us in the selection of appropriate technologies and design approaches in 
subsequent stages of development. In particular, we chose Unity as the primary development platform. In 
order to accurately localise AR content to the physical environment, we decided to use the Immersal 
Software Development Kit (SDK) because of its VPS functionality. In turn, the SDK is compatible with ARKit 
(for iOS) and ARCore (for Android) and ensures cross-platform functionality. 

 

66..  RREEFFIINNIINNGG  AANNDD  MMAAKKIINNGG  

The third phase focused on the development, testing, and bug fixing of the application. After having 
familiarised ourselves with the context and defined our design space, we had to make a series of concrete 
choices about what artefacts to show, what descriptions would accompany them, in which locations we 
would position them, and so on. In this phase, we worked in close contact with the personnel from the 
Museum Centre Vapriikki, which provided us with materials and expertise from its previous XR and 
digitalisation projects that were relevant to the Tampere 1918 exhibition. 

Once we selected the artefacts and texts that we wanted to showcase, we created a technical 
Development Workflow for our AR application. The workflow involved several software tools and 
development frameworks. The primary tools used were Unity, Immersal SDK, Blender, ArchiCAD, and 



244 
 

 

Polycam. Each of these software played a role in creating 3D modeling, spatial mapping, and interaction 
systems that help create the experience. 

This Figure 1 showcases the workflow used for the development process. These tools were used in 
developing the digital overlay interacting with the physical environment of Näsilinna Hill site, which allows 
users to explore both contemporary and historical environments. 

 
 

Fig. 1. Application Development Workflow.(created by the author). 

66..11..  SSOOFFTTWWAARREE  AANNDD  VVIISSUUAALL  PPOOSSIITTIIOONNIINNGG  SSYYSSTTEEMM  ((VVPPSS))  

Unity was selected as the primary development platform, providing flexibility in integrating various AR 
frameworks and facilitating the management of complex 3D environments. To ensure precise spatial 
alignment, the Immersal SDK, a Unity-based software development kit (SDK), was employed as the Visual 
Positioning System (VPS). This technology enabled the application to accurately overlay digital content onto 
the physical environment of Näsilinna Hill in real time, enhancing the authenticity and contextual accuracy 
of the augmented reality experience. 

The development of the AR application began with the Immersal Mapper application, which helps 
generate spatial maps Figure 2 for localisation. The first step in the process was to map the study site by 
walking around the area and capturing a series of overlapping photographs in the app. The application then 
processed these images to generate a spatial map of the environment. Afterwards, the map produced by 
Immersal was imported into Unity for use in developing the AR application. 

Apart from the Immersal mapper app, Polycam is another 3D mapping application used to generate a 
detailed 3D mesh Figure 3 of the ground planes and surfaces around Näsilinna Hill, which is also used for 
the Ground plane for AR navigation and content placement. Polycam also has the capability of capturing fine 
details of the physical environment, contributing to an accurate and stable AR experience while acting as a 
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second spatial map. Both of these map data ensured the precise alignment of AR components with the 
physical landscape and architectural structures. 

The spatial data collected with Immersal and Polycam were imported to Unity to create a seamless 
representation of real world environment. These two data sets were combined to develop an initial robust 
localisation framework that provides the initial path to generate a successfully localised AR experience. 

66..22..  33DD  MMOODDEELLIINNGG  AANNDD  CCOONNTTEENNTT  CCRREEAATTIIOONN  

Accurate 3D content was a crucial part of the development phase. It required a few specific 3D models 
to represent the historical artefacts from the Tampere 1918 period. Blender and ArchiCAD were widely used 
in the 3D modelling industry, especially in architecture, as a 3D modelling platform; they help create high-
quality, realistic 3D models, which were used to create all the 3d models and damaged castle facades 
except historical artefacts. The references for the 3D models were technical drawings Figure 4, photographs, 
and documents provided by the Museum Centre Vapriikki to ensure the accuracy of historical details. Access 
to these materials and data from Vapriikki was governed by a contractual agreement ensuring ethical and 
authorised use for this study. 

 
 

Fig. 2. Screenshot of Unity interface with the spatial map(green and orange dots) and 3d content. (created 
by the author). 
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The 3D models of the historical artefacts were provided by Museum Centre Vapriikki Figure 5. These 
3D models are made by using 3D scanning technology to capture the textures and geometries that lead to 
a highly detailed replica. 

Original artefacts of these models are currently preserved at the Vapriikki. 
In addition to the artefacts, we created a 3D model of the destroyed castle façade Figure 6. The model 

was superimposed on the existing castle façade on site to show the way the castle façade looked during 
wartime, enabling users to interact with the 3D façade while moving around with their mobile devices, 
observing the wartime façade and the renovation of the present day façade. 

As an additional content feature, audio and text transcripts were created to provide insights into the 
artefacts. A background audio introduction was incorporated, offering a brief historical overview and 
highlighting the architectural significance of the location and its connection to the historical event. 
Additionally, each artefact was accompanied by a text description Figure 7 available in both English and 
Finnish, ensuring accessibility for a wider audience and enhancing user engagement with the historical 
content. 

 

Fig. 3. 3D mesh Generated by using Polycom application.(created by the author). 

Using imported scanned maps of the site and other content, both Unity and Immersal SDK were utilised 
to develop the AR application. The Immersal SDK allowed for the integration of the spatial map into the Unity 
workspace, serving as the foundation for placing 3D content and enabling VPS (Visual Positioning System) 
localisation. The application was built using Unity’s AR Foundation framework, which supports both ARKit 
for iOS and ARCore for Android, ensuring cross-platform compatibility and accessibility across multiple 
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mobile devices. Once the spatial map and 3D content were positioned in the designated locations, further 
refinements were made to ensure that 3D models of artefacts and architectural elements were accurately 
aligned with their real-world positions Figure 2. This precise placement was essential to achieving a 
seamless transition between the physical and digital environments, enhancing the authenticity and 
immersive quality of the AR experience. 

 

66..33..  SSCCRRIIPPTTIINNGG  FFOORR  IINNTTEERRAACCTTIIVVIITTYY  

An important aspect of the project is enabling user interaction with the AR artefacts and the 
environment. To achieve this, C# scripts were written within Unity to define how users would interact with 
AR elements; as a programming language, C# scripts enable users to visualise AR objects by pointing the 
mobile device’s camera at them. As an example, when the user points the camera at an old wooden box 
(All the artefacts are placed inside wooden boxes that were scattered around the site), both a book with a 
description and an artefact will pop up on the mobile device screen. After that, users were able to tap on 
the screen to the specific 3D object to zoom in and rotate for the observations. In this process, as the user 
could explore the artefact in detail, it presents an educational and engaging value of the historical 
significance of each artefact. 

 



248 
 

 

Fig. 4. Using historical architecture drawings and references to create an accurate model.(Created by the 
author). 

 

Fig. 5. Some of the 3D scanned models were provided by Museum Centre Vapriikki.(created by Museum 
Centre Vapriikki). 

The other interactive element is a 3D mesh of the castle’s damaged vertical façade. Users could 
approach the façade with their mobile devices, and as they move closer, detailed layers of historical 
information will reveal themselves. For example, markers of battle damage or architectural details from 
1918 would appear as overlays, guiding users to the historical context of the building’s transformation over 
time. 

 

Fig. 6. Finished model of the castle that represents the war situation. (Created by the author). 
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Fig. 7. From the Right: Text Description of the artefacts, How it is integrated into the AR layer as a 3D 
book. (Created by the author). 

66..44..  IITTEERRAATTIIVVEE  DDEESSIIGGNN  PPRROOCCEESSSS  AANNDD  UUSSEERR--CCEENNTTEERREEDD  RREEFFIINNEEMMEENNTT  

Before the final development, early mockups of the AR application were created to demonstrate the 
core interaction mechanics and visual style of the AR experience and used to develop the application further. 
Coherent with Research through Design processes, we deployed an iterative process to test, refine, and 
evaluate the app, allowing the application to engage with real-world user interactions. The mock-ups served 
as a proof of concept, enabling us to test basic functionality and gather preliminary feedback through short 
interviews with a few users (n=4) with backgrounds in architecture, recruited from our research 
environment. The simple mockup scenario consisted of a virtual AR object representing an old wooden box 
placed on the ground near the Näsilinna castle. When users pointed their mobile or tablet camera at the 
box, the 3D scanned recreation of a historical artefact would emerge from the box, accompanied by a 
description of the object and its historical relevance, visualised on a digital parchment. The mockup also 
included the possibility to visualise an incomplete version of the damaged façade layer of the castle overlayed 
on the castle itself. 

Participants provided feedback on different aspects of the application in short interviews, offering 
suggestions on how to improve both technical and educational values of the artifact. As an example, one 
participant suggested that providing extra contextual information about the artefacts, such as their use in 
the Tampere 1918 events, would significantly improve the educational impact of the experience. 

Additional refinements were made to improve the User Interface (UI), making it simpler and easier to 
navigate. Following the feedback collected, the artefact-selecting drop-down menu was simplified to reduce 
confusion, and an audio description was added to guide users through the exploration process. These 
changes were made with the goal of making the application as user-friendly as possible while maintaining 
its educational focus. 
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Testing was the most crucial step for this kind of development to achieve the desired results because 
it enables the identification and resolution of any technical issues that occur in the development phase. 
Once the application’s core functionality had been developed, continuous testing was conducted on-site at 
Näsilinna Hill to ensure that the application performed well under real-world conditions. Also, on-site testing 
was important for evaluating the performance of the VPS localisation system and the accuracy of overlays 
on the physical site. This testing phases faced several challenges, including localisation failures under poor 
lighting and in shaded areas, failures under rapidly changing weather conditions, or seasonal environmental 
changes. These issues were particularly prevalent during the autumn months in Finland, when the weather 
conditions can change drastically over a short period of time. 

To address these challenges, we created multiple spatial maps that could be switched depending on 
the environmental conditions. This ensured that the AR content of the application localised accurately even 
when lighting or weather conditions fluctuated. 

In addition to localisation issues, several minor bugs were identified during the testing phase. Including 
delayed responding time when the user interacted with the object and occasional glitches in the wayfinding 
system. These issues were addressed by optimising the C# scripts used for object positioning and improving 
the back-end processes that operate the wayfinding functionality. This phase marked the final round of 
testing, where the focus was on ensuring that the application ran smoothly on both iOS and Android devices. 

 

66..55..  FFIINNAALLIISSAATTIIOONN  AANNDD  DDEEPPLLOOYYMMEENNTT  

The application was optimised to ensure mobile performance, smooth interaction, and responsive AR 
elements, even on mid-range devices. The 3D models were optimised by reducing polygon counts and 
compressing textures without compromising visual quality. This optimisation process ensured a continuous, 
high-quality experience for users regardless of their device. 

Gradually the development of final project, the application was deployed for user testing at Näsilinna 
Hill Figure 8. This made the beginning of formal user experience evaluation phase, where qualitative data 
were collected on user engagement, satisfaction and educational and experiential outcomes. 
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Fig. 8. Screenshots of the application during onsite testing. From the Right: Navigation menu, Navigation 
pathway, Artefact, and the description, Detailed descriptions. (created by the author). 

77..  AASSSSEESSSSMMEENNTT  AANNDD  LLEEAARRNNIINNGG  

The fourth phase, focuses on what can be learned from the design process, but by engaging with the 
users and though our own self reflection. 

 

77..11..  UUSSEERR  FFEEEEDDBBAACCKK  

After the finalisation of the application, we started a phase of user testing involving users from different 
professional backgrounds to collect qualitative data through a short survey with open ended questions. 
Before their involvement, all participants were informed of the study’s purpose, their right to withdraw at 
any time, and the intended use of their anonymised data for research analysis and publication. Written/verbal 
informed consent was obtained, and no personally identifiable information was collected to ensure 
confidentiality. Data was aggregated and analysed to derive insights while safeguarding participant privacy. 

The participants (n=11) were recruited through the Anonymous Project networks, and had 
backgrounds in architecture 

(n=4), history and heritage (n=2), design (n=2), and other fields of academic research (n=3). 
According to self reported data collected as part of the survey, eight participants had no prior experience 
with augmented reality, and two had two years of experience in AR technologies. Simultaneously, 
respondents experience in architectural heritage or historical preservation ranged from none to more than 
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ten years for one participant. This diversity provided a comprehensive set of perspectives on the usability, 
feasibility and educational potential of the AR application. 

Participants were asked to fill an online questionnaire immediately after testing the app. The 
questionnaire consisted on six open ended question focusing on: the application effectiveness, ability to 
integrate virtual artefacts with the real-world environment, ability to help the acquisition off historical 
knowledge, accessibility, potential in heritage preservation, and on possible improvements. Due to the small 
number of participants and the exploratory nature of the study we decided to focus exclusively on qualitative 
data collection, which is particularly indicated to understand the user experience of the design and the 
design process, and especially suitable for projects like architectural design [8] 

[18]. 
We analysed the data collected from this survey, as well as the observations emerged from the short 

interviews after the mockup, making use of content analysis, which is a simple and useful way to helps 
analyse qualitative data in explorative research through design studies [7],[4]. Our content analysis, was 
articulated around three key sections, common to other application of the method ([7], [4]), namely: user 
engagement, user observations, and recommendations for future developments. 

77..22..  UUSSEERR  EENNGGAAGGEEMMEENNTT  WWIITTHH  AARR  IINN  HHEERRIITTAAGGEE  PPRREESSEERRVVAATTIIOONN  

The first impression of the application experience was generally positive, as identified by the discussion 
with the users onsite. Several participants mentioned that it offered an engaging and immersive experience 
of interacting with historical artefacts and architectural elements of Näsilinna castle. Participants consistently 
mentioned the importance of engaging with 3D models, moving around the site, and interacting in a physical 
and digital world. For example, the "participant 7" with 1-5 years of experience in architectural historical 
preservation mentioned, 

"It was impressive to study the objects at the site like as it is where those were decades ago. And the 
explanations were informative." 

However, while many participants mentioned digital and physical interaction as a key strength, some 
of the participants mentioned the challenges with the user interface and navigation of the tools. The first 
participant with a 

User Experience and Accessibility background mentioned, 
"The UI is a bit confusing at the beginning. A clearer intro or guidance would help." 
Another user which is Participant 5 suggested that defined paths and a clearer interaction solution 

would improve the smoothness of experience. 
The general technical performance of the AR app was met with mixed reviews. Many of the 

respondents mentioned the app functioned well, especially with the 3D rendering of the models and 
localisation of the app at the Näsilinna Hill site. At the same time there were few issues mentioned about 
the localisation speed and the accuracy. An Architect and Professor, The fifth participant, mentioned that, 

"It was rather effective, although with some technical problems yet, mainly related to the connection 
speed and localisation." 



253 
 

 

A recurring technical issue was the misplacement of AR objects, particularly in poor lighting or in 
different weather conditions. Respondents found a challenge in the Visual Positioning System (VPS), which 
sometimes struggled to accurately place artefacts, placing the objects sometimes a few meters above or 
into the bushes. This challenge has been repeatedly reported since the testing time was not taken under 
the same conditions, and there are rapidly changing autumn weather conditions. Addressing the localisation 
issue will be a critical aspect in the future development of AR applications, as users should receive a smooth 
and reliable experience in observing historical artefacts. 

 

77..33..  UUSSEERR  OOBBSSEERRVVAATTIIOONNSS  AABBOOUUTT  AARR  IINN  HHEERRIITTAAGGEE  PPRREESSEERRVVAATTIIOONN  

One of the key outcome from the AR application is its ability to blend in with contemporary architectural 
space at 

Näsilinna castle. Users found the overlaying of wartime castle façade onto present façade engaging 
and informative. A Participant 9 mentioned that, 

The app "The damaged walls of the castle were very detailed, and it’s a really good way to look into 
the past that has already disappeared from the physical world." 

Participants were able to navigate around the site using the app’s way-finding system, which guided 
them to their desired places. As noted in the survey, participants found this feature interesting. One user 
compared the experience to geocaching, 

"the navigation was clear, but I would have preferred more of a challenge, like solving puzzles to find 
the next object." 

 

77..44..  EEDDUUCCAATTIIOONNAALL  OOBBSSEERRVVAATTIIOONNSS  OOFF  TTHHEE  AARR  IINN  HHEERRIITTAAGGEE  PPRREESSEERRVVAATTIIOONN  

A key objective of the project was to enhance user understanding of the historical events of the Finnish 
Civil war that happened in Tampere 1918 and the historical architectural value of Näsilinna castle. Several 
users, including the users who had no experience in architectural heritage, mentioned that they learned new 
things about history through AR experience. One user commented, 

"The voice and 3D images helps. I knew nothing before. I feel like I know something now about history." 
This indicates that using AR has potential for delivering information and interacting with users. 

Participants appreciated the presentations of information through audio, text and 3D models. s the user 
feedback was considered improvements, some users suggested that the historical artefacts could be 
connected to some sort of a related specific place on the site. A user (Participant 7) with an architectural 
conservation background mentioned, 

"It was impressive to study the objects at the site like as it is where those were decades ago. And the 
explanations were informative." 

Participants found the AR application adds value to the experiential learning of architectural heritage. 
A participant 
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(Participant 5) who is an architect and a professor, found that, the app "This is a totally new and 
interesting material to study comparing the methods I have used to study architectural heritage so far. I think 
students will be eager to interact with this technology to do their studies. For me it’s easy to understand and 
more likely to keep in memory." 

This experiential learning use of the app identified by the participants with a teaching background 
suggests how the app could be used to deliver information in a significantly interactive way, which indicates 
future possibilities and potential future studies. This interactive nature of the AR application was identified 
as a special learning object over traditional methods. A response showed that (Participant 8), 

"It’s not like reading books and observing historical pictures. It was learning while being on site." 
This involves the approach combined with spatial interaction, enabling the users to understand both 

the historical artefacts and the architectural transformation of Näsilinna castle through time. The participants 
were identified with AR applications in architectural education, especially engaging students with experiential 
education. Several participants based on architectural education background identified the ability to study 
detailed 3D replicas and architectural renovations in real-world contexts as offering a significant advantage 
over traditional learning methods. The sixth Participant with an architecture background suggested, 

"This is a totally new and interesting material to study compared to the methods I have used before. I 
think students will be eager to interact with this technology." 

Additionally, the hands-on nature of the application, combined with tactical digital elements, engages 
in a practical way with the young audience who may not be interested in traditional historical education. 

 

77..55..  RREECCOOMMMMEENNDDAATTIIOONNSS  FFOORR  CCOONNTTIINNUUEEDD  DDEEVVEELLOOPPMMEENNTT  

A primary development opportunity that emerged from the survey was improving the application’s 
storytelling and gamification aspects. Simply, gamification means adding mechanics that are used in games 
to non-game situations. Several users suggested incorporating puzzles and wayfinding clues to make the 
AR experience more engaging. These features would allow users to feel strongly engaged in the historical 
exploration and fill them with a sense of accomplishment. One participant with a background in architectural 
conservation suggested, 

"The content needs to be gamified in the sense that finding the objects involves some kind of puzzles 
and clues, giving the user satisfaction and the story a pull." 

This approach will align with research through design methodology by providing opportunities for 
iterative developments. 

Improving the application’s user interface (UI) is a huge improvement opportunity. Another participant’s 
suggestion was to make the AR object zooming and rotating controls more intuitive. The fourth participant, 
who is a historian, mentioned, 

"Using two fingers to rotate the model was unfamiliar to me. I expected to be able to swipe with one 
finger, which would have been more intuitive." 

This option is impliment in the application in the testing processes and used for the test in the later 
participants. 
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A few participants also questioned expanding the application’s multilingual options. Currently, the 
application has introduction audio in English and artefact text descriptions in both English and Finnish without 
audio descriptions. Nineth participants (from the Field of Architectural Heritage Conservation) noted adding 
another language to the audio description, like the Finnish language. 

"I wish there were more audio descriptions for each artefact in different languages, at least in the 
Finnish language." 

 

88..  DDEESSIIGGNN  CCOONNSSIIDDEERRAATTIIOONNSS  

The development and iterative refinement of the AR application for Näsilinna Castle, as well as the 
survey and interviews, have provided meaningful insights into the opportunities and challenges of integrating 
AR with heritage sites, which led to several design considerations. 

These considerations can be the base for future projects involving the use of XR, and in particular 
MAR, in connection with heritage sites. Due to the exploratory nature of this study, the following 
considerations are preliminary steps, illustrating possible resources for future designs and refinement. 

• Outdoor MAR can be a tool to engage with large heritage sites. Despite some technical difficulties, 
the technology seems to be mature enough to allow an easy use of MAR in outdoor spaces and with 
changing weather conditions. This can support educational and conversational projects to engage with large 
heritage sites, architectural complexes and potentially urban areas as well. Researchers, conservationists, 
and developers interested in exploring different ways of engaging with large heritage sites, then, can easily 
introduce low-threshold MAR applications as part of their resources. 

• AR can bridge between museums and heritage sites. Museums offer secure and controlled 
environments for the conservation of historical objects, while heritage sites embody continuity with the 
locations of historical events. AR can offer a bridge between the two by using 3D scans of artefacts that are 
conserved in museums, and allowing the general public to visualise them in the original environment. While 
many collections are undergoing digitisation efforts for preservation, it is likely that in the future most 
historical artefacts might posses some 3D digital counterpart. This will offer a wealth of 3D objects, whose 
counterparts might often not be visible for the public, to be showcased safely as part of outreach and 
educational efforts, as well as touristic and cultural applications. 

• "Reskinning" can be a new strategy for engaging heritage through XR. While AR has often been 
used to showcase what is no longer there, in Battle of Tampere AR we have explored the possibility to show 
instead earlier stages of existing buildings. We believe that this can be support more multi-faced and deeper 
engagements with history and heritage. Rather then present historical sites as something that existed and 
has been lost, "reskinning" showcases change and mutation (rather than destruction) and can bring to the 
surface scars that have been hidden beneath fresh coats of paint in restoration efforts. Traces of conflicts, 
of negotiations, of iconoclastic periods, of changes in fashion and taste that are often hidden under the last 
layer - or efforts to restore heritage to their original form - can then be made visible and hence problematise 
narratives and offer more nuanced historical depth. 
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• AR can improve the engagement with history in heritage sites by providing active interaction. By 
allowing users to manipulate AR elements, compare past and present architectural states, and engage in 
explorationbased experiences, AR can serve as an immersive educational tool, fostering active learning and 
engagement with cultural heritage. In our application, having on site experience, immersive visual and audio, 
real-time manipulation of the real structures in the digital layer, and the ability to compare both current and 
past situations at the same time, including exploration games-like experience, seemed to enhance user 
engagement with the location and application and support their learning experience. Similarly, a curated 
use of AR, and especially of the possibilities of its affordances, can be used to promote a nuanced and multi-
faced relation between users, historical artefacts, and heritage sites. 

In conclusion, our exploratory study was able to inspire several design considerations that can help 
guide the development and use of AR in heritage. At the core of this study, we have witnessed how AR can 
revive lost architectural elements and bring history to life in a way that conventional preservation methods 
cannot. This realisation underscores the importance of leveraging emerging technologies responsibly, 
ensuring that they complement, rather than replace, traditional approaches to heritage education. 

88..11..  LLIIMMIITTAATTIIOONNSS  

Our research effort was explorative, and therefore features several limitations. First, scalability is major 
challenge for our study. Architectural heritage varies by location, culture, and environment, hence it is 
impossible to find one-size-fits-all design solutions on how better use AR in heritage. Further research and 
experimentation is needed to identify common patterns and develop adaptable guidelines, ensuring future 
studies can be more scalable and applicable across diverse geographical and environmental conditions. 

Second, the number of interviewees and respondents to our survey was limited, and all the participants 
where in some way familiar with the project and/or the researchers. Importantly, the participants were 
representative only of some of the possible target groups of our application. While their involvement in our 
design process was mainly oriented towards gathering expert feedback on the different areas of interest of 
the application (architecture, heritage, XR) to support our research efforts, we stress that actual development 
projects of similar applications should be human-centred and involved diverse possible users in all stages 
of the design. 

Third, there is a significant difference in user feedback between those with prior experience in AR and 
those without. This suggests that the novelty effect might have influenced the evaluation and feedback we 
collected. A broader study would provide deeper insights into how the general public engages with a project 
of this nature, leading to a more comprehensive understanding of its impact. 

Finally, there is still a lot of potential to further develop the app. Based on the suggestions of our 
participants alone, there is space for developing gamification elements (for example by introducing puzzles, 
quests, and discovery-based tasks) that can make AR applications more engaging, encourage users to 
explore, and increase the quality of engagement time. Also, addressing missing accessibility features like 
text-to-speech, multilingual options, and age-based transcripts by using Gen AI can increase this user 
engagement and accessibility for diverse audiences, such as people of different ages or with accessibility 
needs. 
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99..  CCOONNCCLLUUSSIIOONN  

In this study we have developed Battle of Tampere AR, a mobile application dedicated to the Näsilinna 
castle heritage site that made use of MAR to allow users to visualise and interact with historical artefacts 
preserved in the Museum Centre Vapriikki as well as an overlay to the castle’s façade showing the marks 
of the battle. This design was part of a research through design effort that aimed at exploring the potential 
of AR technologies for cultural heritage and, in particular, in regard to outdoor spaces and architecture. Our 
research led us to formulate four design considerations, namely: Outdoor MAR can be a tool to engage with 
large heritage sites; AR can bridge between museums and heritage sites; 

"Reskinning" can be a new strategy for engaging heritage through XR; AR Interactivity to Enhance 
Engagement and Learning in Heritage Sites. All in all, despite its small scale, our exploratory study suggests 
that AR reconstructions can be used to promote a deeper understanding of historical events and architectural 
changes and can offer new interesting strategies for architectural heritage preservation and historical 
education. 

As heritage is a nuanced concept, and heritage sites can greatly differ, our considerations are not to 
be generalised, but rather they aim to be the basis for further research and exploration. Future research 
could investigate, for example, how AR applications could be expanded to other cultural heritage sites and 
how they could be combined with, for example, gamification and other engaging technologies. 
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AABBSSTTRRAACCTT  

This research explores the contemporary relationship between AI-driven tools and human perception 
and examines both the opportunities and challenges emerging from the intersection between digital 
technologies and human-centered design approaches. The integration of neural networks in architectural 
workflows – spanning from simple image generation to more complex algorithmic optimizations – arises 
critical questions concerning the emotional, cultural, and phenomenological quality of the spaces that such 
AI-based models can produce. Tools such as Midjourney, Stable Diffusion, Finch3D, etc. have demonstrated 
a remarkable efficiency in terms of form-finding and spatial optimization, even though prioritizing 
computational perfection over perceptual nuance, with results of leading to the generations of bidimensional 
spaces that lack cultural specificity, place attachment or emotional resonance. From these premises, this 
paper aims to identify and analyze the limitations of existing generative design tools, propose and prototype 
alternative frameworks for human-centered AI in architecture. Grounded on a mixed-methods approach, it 
combines case study analysis and user-perception studies through eye-tracking and heatmap visualization, 
for the development of custom AI model called TheChair. The prototype is designed to tackle the identified 
limitations of existing generative tools by incorporating user-uploaded architectural vocabularies, enabling 
personalized, memory-informed design generation that maintains authorial identity while exploring the 
potentialities of computational power. Indeed, the research proposes a human-oriented generative 
framework where artificial intelligence is intended as a collaborative partner rather than a mere autonomous 
designer. Through the integration of perceptual feedback, cultural sensitivity, and ethical concerns into 
neural network training and deployment, some bias patterns inside AI-based tools are identified and 
analyzed to prevent architectural homogeneity towards diversity. The finding challenges deterministic fears 
of AI replacing architects, instead positioning technology as a medium through which human spatial 
intelligence could be improved while becoming computationally scalable without losing its essential human 
touch. 
  

KKEEYYWWOORRDDSS: AI, Diffusion Models, Creativity, Human Perception, Digital Technologies 
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11..  IINNTTRROODDUUCCTTIIOONN  

Architecture is at an interesting crossroads. Neural networks are transforming design processes and 
human perception of buildings. Melding AI into structures offers unprecedented potential to craft spaces 
that are more responsive, adaptive, and attuned to human needs and their implementation goes beyond just 
the use of technology, uncovering the very relationship between artificial and human intelligence (Vogiatzaki, 
2017; Del Campo, Leach, 2022). In this regard, the study field on intelligence and simulation has witnessed 
the emergence of networks inspired by the functioning of biological neural systems that excel in tasks, like 
pattern recognition and decision making in various applications within architecture such as structural 
optimization and generative design (Perna, Kyratsis, 2025). Furthermore, the implementation AI-based tools 
and neural networks, is changing with the human perception and psychology of space. A certain kind of 
neural network, a Convolutional Neural Network (CNN), is being used massively for the analysis and 
classification of architecture styles (Cantemir, Kandemir, 2024) through data interpolation with grid-like 
topologies, which allows them to detect complex details in building facades. This capability not only pertains 
to classifying architectural styles but also can be employed in studying the relationship of buildings with their 
context, which greatly helps in architecture analysis and conservation. 

As of late, one of the most debated issues in design is the transition from theoretical AI to applied AI 
where architecture has undergone a change and has become more efficient, creative, and innovative owing 
to technology like CAD and BIM. In this spectrum, AI has the potential to revolutionize the architectural sector 
by eliminating repetitive tasks and creating design ideas for architects (Moussaoui, 2025) while accessible 
AI tools could soon change the way architects design and plan buildings while architects can easily use 
advanced AI tools on such platforms. These processes, through an ever-growing architectural database to 
pull from, enhance the design process, lessening design similarity between generated forms creating more 
interesting and desirable architecture (Yousif, Clayton, Yan 2018). 

Indeed, the use of AI-based applications in architecture positively impacts the design iteration and 
prototyping processes where AI-based design processes, using technology like generative design, give 
architects access to an expansive range of design options based on a set of parameters and constraints 
enriching architectural potential. The power of AI-based platforms comes from their data-based insights, 
which improve decision-making in a range of sectors. These tools can analyse a large volume of data to 
uncover information that human architects may overlook but even thought, they can do this because they 
have been trained to understand the relationships between various design factors - what makes a design 
"work" in terms of physics and human experience. Nonetheless, as with any computational tool, there are 
limitations, especially concerning the reliability and validity of the outputs (Ahramovich, 2023) and the 
integration of these systems with existing architectural systems is quite complex since many architectural 
firms that lack access to in-house artificial intelligence capability may find the uncertainty around technology 
and architecture of AI-based systems problematic (Zhang, Tong, Liu, Butz, 2023). 

This paper discusses the disparity between the abilities of neural networks and humans in architecture 
and how, even if neural networks are powerful design-enabled tools, their usage and outputs are not always 
compatible with human sensory experience or cognitive ability. Bridging this gap is essential to ensure that 
spaces are aesthetically pleasing and perceptually rich (Wichmann & Geirhos, 2023). The initiative aspires 
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to identify both opportunities and obstacles in applying neural networks in architectural practices by 
examining the aesthetic, cognitive, and emotional reactions evoked by AI-driven designs and present an 
original platform (TheChair) based on a human-oriented generative framework where artificial intelligence is 
intended as a collaborative partner rather than a mere autonomous designer. 

 

22..  MMEETTHHOODDOOLLOOGGYY  

The research methodology includes an interpolation description of various methods and techniques 
that are to be used in the research. The approach combines computational designing methods with existing 
methods of human perception to capture the nuances of the artificial intelligence–architecture relationship 
and their impact on human perception. This strategy is essential to test the capacity of neural networks to 
create novel designs and simultaneously enhance the experience of a human user in the built environment. 

Developing neural network models that can design architecture is an expected outcome related to the 
explained methodology. It involves selecting the appropriate network architectures, training data and 
evaluation metrics. The method uses already existing research and studies of generative design and adapts 
them to the issues faced in design and space. Zheng and Yuan (2021) proposed a method using artificial 
neural networks for generative architectural design and urban design. Their work highlights the potential of 
ANNs as a tool for generating architectural and urban forms, emphasizing the importance of customized 
geometric data structures to map design features to controllable parameters. 

The study used a mixed methods research methodology that integrates both qualitative and 
quantitative data to provide a comprehensive analysis of the research problem. When both the qualitative 
and quantitative data are placed together (Salvo, Laschewicz, Doyle-Baker, McCormack 2018) a clearer 
understanding of the situation develops and overcomes the limitations of one approach. To train and access 
neural networks, data must be collected accurately to reflect human perception in architecture. For this 
reason, the methodologies rely on two main pillars: case study analysis and human perception studies. 

 

22..11..  CCAASSEE  SSTTUUDDYY  AANNAALLYYSSIISS  

An assessment on existing platforms and tools is fundamental for the outcomes of this research to 
understand the functioning of some of most diffused ones and also the criticalities they present under the 
perspective of their integration of human perception. Architectural design increasingly explored with Large 
Language Models (LLMs). According to Dhar, Vaidhyanathan, Varma (2024), LLMs can be used to create 
decisions involving architectural design, resulting in automating and improving the design process. The 
Generative AI architecture consists of multiple layers for processing, generating, evaluating and deploying 
any kind of application. Tomaszewski and Lundberg (2005) stress the need to evaluate productivity between 
various development environments and the need of a detailed analysis among case studies to spot 
productivity bottlenecks and improvements. The selected examples were chosen based on their suitability 
for this research agenda: projects where generative algorithms or predictive modelling were used in novel 
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ways to show the latest trends. Each case study was analyzed from a design perspective, technological 
integration and user experience perspective. Specifically, the research focuses on Large Language Models 
(LLMs). LLMs are also among the biggest models when it comes to parameter count. GPT-3, for example, 
is pre-trained on a corpus of 45 terabytes of data, and it uses 175 billion ML parameters.  One of the most 
important contributions LLMs can offer to design and architecture is to improve the creative process. 
Architects and designers frequently use brainstorming sessions and collaborative ideation to produce novel 
designs. They can boost creativity by processing and creating massive volumes of data. Architects can use 
LLMs to produce a variety of design alternatives and novel concepts by entering specified criteria and design 
limitations. For example, an architect could describe to a model the required building functionalities and 
aesthetic features. The model might then generate multiple unique design suggestions. These themes can 
include historical styles, present trends, and even future components, providing a greater range of inspiration 
options. 

 

22..22..  KKAAEEDDIIMM  

Kaedim has launched a unique platform where users can model 3D and 2D using machine learning. 
The platform can transform any image into a 3D model that you can use. Because of this technology, the 
production process gets notably faster whereby the developers could make high-quality graphics very quickly 
as compared to the normal time. Kaedim allows developers to focus on improving game-play and designs 
by simplifying the basic stages of 3D modeling. The conversion from 2D to 3D modeling is an important 
process in digital modeling. This conversion represents a kind of bridge between 2D sketches and 3D 
models. The 2D sketch is used to design basic 3D elements to obtain complex 3D geometry. The system 
uses machine learning and a skilled employee to reduce the time it takes to create a 3D model. This 
combination has allowed game developers to cut the time required to ship a game by 10 times. They can 
quickly generate 3D design assets which are production ready. Kaedim’s service turbo-charges iteration 
and experimentation of 3D models with an easy on-demand service that speeds up the creation process. 
The platform allows developers to overtake feedback loops using AI technology for real time scaling. In 
addition to saving tons of production time, Kaedim’s ability brings creative explorations within reach through 
quick prototyping and innovations. The technique used to develop a 3D model from 2D data is known as a 
technical pipeline. A variety of applications, including virtual reality, cultural heritage, and retail sales, depend 
heavily on the crucial factor. The pipeline consists of various steps. First, the data acquisition can be done 
using several physical techniques like laser scanning, structured light, time-of-flight and so on. Methods 
that acquire enough data for the production of a 3D object (Bernardini, Martin, Rushmeier, 2002). The 3D 
pipeline stage applies surface information to determine how the surface looks like colored and spectral 
reflectance. It adds a pattern to the 3D object so the computer can render it efficiently on the graphics 
hardware. This procedure guarantees that the transition from 2D to 3D is performed accurately. Depth 
estimation using AI predictive models has seen an exponential uptake in computer vision use-cases. In other 
words, these models enable the extraction of depth from a given 2D image, depth map and binocular vision 
image. These cues are useful for scene depth estimation, pose estimation, as well as 3D reconstruction. 
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The techniques implemented in the models can vary significantly, which may, among other things, include 
computer vision and machine learning methods to enhance the depth estimation accuracy and efficiency 
(Lee, Kim, 2020). 

 

Figure 1: AI Tool Turns 2D-to-3D 
Note. From "AI 2D-to-3D Conversion," by Kaedim, n.d., (www.kaedim.com) 

22..33..  LLEEOONNAARRDDOO  AAII  

The Leonardo AI platform packs in a range of creative tools that help you produce high-quality images, 
videos, and 3D textures faster than a flash, and with uncanny accuracy making feasible for a heterogeneous 
number of applications spanning from graphic design, architecture, marketing, and more. The Leonardo AI 
platform utilize generative AI to create innovative images for your creative project. Experience next- gen 
image generation. It provides a variety of tools for beginners and professionals. Indeed, they help users 
generate images, videos, and 3D textures quickly and stylishly. The platform can be used for anything from 
character designs to game assets to advertisements. The Image Guidance feature of Leonardo AI offers 
multiple ControlNet options that are relevant to the prototype of the TheChair discussed in this paper. The 
AI Image Generator of Leonardo AI allows the user to produce high-quality images at high speed and a high 
degree of style for any purpose. From characters to marketing materials. Through the AI Canvas on the 
platform, users have strong editing functions that they can use to master every pixel of their design. 
Moreover, the 3D Texture Generation tool offers a great way to create textures for 3D assets with contextual 
intelligence. These tools are user-friendly and suitable for novice and expert users. Therefore, it will allow 
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everyone to create with competent AI-powered treatments. The Canvas Editor is an innovative tool that 
allows users to create and modify images using AI encoding. This tool enables the community to create, 
edit and refine images easily with a learning curve that can be mastered by both new and more experienced 
users. This ability is very important since today there is more demand than ever for good quality pictures 
and videos. The tool mixes AI and the user’s own input. Because of this, the creation process is easy and 
removes the hard work associated with image editing. Users may modify parameters and integrate other 
modules on the platform for improved performance on specific tasks. Additionally, Leonardo AI’s interface 
has over 18 million creators, thus creating a community of users who can share perspectives and 
techniques. This community part is an important element of what makes the platform appealing as it offers 
a support network for users and incites creativity in one another. The interface and ease of use of Leonardo 
AI play an important role in its accessibility and usability of users. 

 

Figure 2: Leonardo AI – Author’s Gallery (Perna) 

22..44..  DDRREEAAMMCCAATTHHEERR  

Autodesk’s Dreamcatcher it’s a generative design system letting designers define their design 
problems through goals and constraints. This technique offers a way to develop multiple design solutions 
so designers can explore and select the optimal solutions for manufacturing. This lets designers create 
endless designs with fixed constraints (like how to use materials, make something structurally stable, or 
create a minimal environmental impact). The inclusion of constraint-based optimization in Dreamcatcher is 
especially important as it overcomes challenges associated with conventional design, which is mainly based 
on trial & error processes that can be time-consuming (Wortmann, 2019). Indeed, the system doesn't just 
optimize designs; it also frees designers from technical constraints. Without having to worry about optimizing 
their designs manually, designers have the freedom to create new and optimized designs. In spite of that, 
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constraint-based optimization poses a real challenge. One major problem is to accurately characterize the 
constraints and objectives, which is not an easy task. It requires a good insight into the design problems 
and the optimization algorithm used. A concern with optimization tools is that users often rely on them too 
much. If the constraints are not well-defined, or if the optimization process is not well- managed, it may 
lead to poor design results (Colombo Zefinetti, 2023). Although it has a lot of difficulties, constraint-based 
optimization in Dreamcatcher can improve design quality and reduce environmental footprint. However, the 
resultant designs are not always aesthetically pleasing. When the designer’s desire is absent, the desire for 
a creative input is removed from the design outputs. This results in a homogenization of the design outputs. 
Also, Dreamcatcher can explore several designs, it doesn’t prioritize or value the design of human architects. 
It is feared that architects will lose their identity and expertise as a result of this limitation. Dreamcatcher 
can generate powerful design solutions, but ultimately it has to be used along with human creativity to 
ensure rich style and character to the final designs. 

 
 

Figure 3: Dreamcatcher workflow 

33..  PPEERRCCEEPPTTIIOONN  SSTTUUDDIIEESS  

Understanding how people perceive, experience, and emotionally respond to architectural space is not 
incidental to design but it is one of the main issues and constraints when it comes to evaluate or asses a 
design option. When it comes to the field of AI-generated architecture, this topic becomes even more 
fundamental. Indeed, even though contemporary generative tools can produce images at a speed and formal 
variety that goes beyond human capacity, we still pose to ourselves the question if those really correspond 
to what human beings actually find meaningful, comfortable, or spatially coherent when prompting and 
communication with the diffusion model behind the interface. This section aims to explain how perception 
studies were addressed as part of this research, arguing that empirical evidence on how users visually relate 
with AI-generated spaces from their own prompts is not merely a validation exercise based only on personal 
or aesthetic categories but rather have to be intended as a proper design input. 

The scientific basis for this claim rests on a growing body of literature at the intersection of 
neuroscience and architecture. Contemporary researchers (e.g. Wang et al., 2024) have argued on how 
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distinct architectural features – such as curvature, scale, and luminosity of spaces – can activate distinct 
brain networks, including the default mode network (DMN), which it’s at the base of self-referential thought, 
memory retrieval, and emotional processing. Therefore, the spatial decisions contained in an architectural 
image are to be considered not aesthetically neutral but they can stimulate specific neurological responses 
that impact how a person feels within, or even in front of, a designed environment. For AI-generated 
architecture, this has a direct implication considering that every generative model that has never been 
exposed/trained towards the perceptual consequences of its outputs it’s likely not able to produce spaces 
that are emotionally coherent, despite of the complexity of its algorithm. 

Wichmann and Geirhos (2023) points out that many generative models are exposed to what it is called 
"shortcut learning": the tendency to identify superficial statistical correlations in training data rather than the 
deeper structural principles that govern human perception as in many of the case studies analyzed in the 
previous sections. Indeed, a model trained to generate architectural visual out might learn to recreate the 
stylistic and visual signatures of common building typologies – such as rhythm, silhouette, materiality, etc. 
- without understanding in which way those characteristics can activate spatial and emotional experiences 
for the users that pass through those spaces. To fill this gap, there is the need to structure an assessment 
feedback loop that can link the output deriving from the model to real human perceptual responses. Bridging 
this gap requires an evaluative feedback loop that connects the outputs of generative models to real human 
perceptual responses. This research presents an attempt to structure a first methodology to overcome this 
issue through a perception experiment that was design precisely to receive from the users this kind of 
needed feedback. 

A series of architectural images, all generated by the AI platform TheChair, were submitted to eye-
tracking analysis using iMotions software - the industry standard for biometric and perceptual data collection 
– and five participants were engaged and exposed to generate images representing diverse spatial 
typologies: from intimate domestic interiors, to gallery spaces, from residential facades to an open-plan 
kitchen environment. The use of the eye-tracking sensors, facilitated the creation of a heatmap for each 
image to identify the attention intensity from the movements of the participants eyes, and while the red and 
yellow zones indicate areas with longer eyes’ pauses, the green and blue zones indicate moderate or 
peripheral engagement, with the blank areas to be intended not interesting from a visual perspective. 

 
 

Figure 4: Heat Map Imotion Detection (E. Bushati) 
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What was identified as a pattern is that, on all the four typologies of the images presented to the 
participants, the attention always focused on some specific set of spatial qualities like natural light sources, 
human-scaled objects, material surface and their contrasts, and focal elements that suggested human direct 
interaction or simple presence. In the lounge interior, for example, both the window and the chair where the 
more considered focal points: the first one because of its luminosity range; the second because connected 
to the users’ everyday use. In the image showing a gallery, the central artwork on the background is 
considered as attractive as the shadowed figures, confirmed the relation between visual cognition and the 
presence of humans (Chandra, 2025). The building facade image saw a big amount of attention toward 
window rhythms and surface articulation, while the kitchen scene drew fixation to the table centerpiece and 
vertical light volumes. What it is interesting to analyze is that, in each case, attention was not captured by 
formal complexity or geometric novelty but rather spatial legibility, material warmth, and the implicit 
presence human body and its relationship with those spaces. 

These results embed a direct design consequence: they define the perceptual qualities that an AI 
generative platform must be able to produce if its outputs have the aim of framing architecture from the 
experiential sense of the term. Therefore, light, material specificity, human scale, and spatial hierarchy are 
not stylistic preferences to be replicated only from a visual perspective, but rather perceptual constants to 
determine whether a generated image reads as a livable space or a formal exercise. This insight is what 
connects the perception studies to TheChair experiment presented in this research. The platform was not 
designed with aesthetic goals in mind but with perceptual ones: in fact, the eye-tracking data from the 
participants provided an empirical map of what human vision seeks in architectural images from an 
emotional and perceptive point of view, and the maps from the eye-tracking movements became the implicit 
training criteria for the platform's generative model. 

This affirmation relates to Pallasmaa's (2014) concept of peripheral perception. According to the him, 
architecture communicates not only through the elements that stimulate direct visual attention - the focal 
point of a room, the signature gesture of a facade - but through the atmospheric, tactile, and textural 
qualities that surround the user without ever being consciously annotated in his mind. Furthermore, the 
experiment’s heatmap data not only highlighted the fixation and focus peaks, but also blank zones – the so-
called areas of peripheral disengagement – which are equally informative.  

In conclusion, the perception studies establish a double function in this research. On the one hand, 
they act as an empirical validation tool - a means of measuring whether the outputs of AI generative systems 
correspond to what human users actually attend to and value in architectural imagery. On the other, they 
represent a generative instrument: the evidence they produce about human visual behavior in space 
becomes the design brief for the creation of a platform that takes perception seriously as an input in the 
diffusion model database, rather than a stochastic expected outcome. In this sense, TheChair an be 
understood not as a tool that generates images for human evaluation, but as one that was itself shaped by 
human perceptual data: a platform built, from the outset, to acquire information and produce images based 
on how and what humans see. 
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44..  TTHHEECCHHAAIIRR::  AA  HHUUMMAANN--OORRIIEENNTTEEDD  GGEENNEERRAATTIIVVEE  PPLLAATTFFOORRMM  

  

Figure 5: TheChair homepage (E. Bushati) 

The original outcome is this research is the development of TheChair, a digital platform and 
architectural intelligence prototype which is still under development and limited to a selected number of 
users. The platform is the culmination of the theoretical and empirical work conducted throughout this study, 
that aim to translate to overcome the identified limitations of existing generative design tools through a 
concrete, functional alternative where the human component could be considered as a fundamental part in 
an AI-assisted design processes. 

As explained before, the main motivation behind TheChair emerged from a critical observation: the 
existing and most diffused generative tools such as Midjourney, Stable Diffusion, etc. undoubtedly present 
visually and technically sophisticated outcomes, but also offer limited control over authorship, 
personalization, or cultural specificity of their users. Even though trained on large, anonymous datasets and 
can generate formally diverse outputs, these tools cannot reproduce the designer's personal architectural 
vocabulary and language (e.g., the spatial memory, the preferred material palette, the cultural references, 
etc.) that define individual authorship. TheChair was conceived to fill this gap: a platform where AI does not 
simply generate but responds — a partner to the designer, not merely a prompt executor. 



270 
 

 

 

Figure 6: TheChair (About Section). (E. Bushati) 

44..11..  CCOONNCCEEPPTTUUAALL  FFRRAAMMEEWWOORRKK  AANNDD  TTEECCHHNNIICCAALL  AARRCCHHIITTEECCTTUURREE  

Philosophically, TheChair asks what it means to see - not in the biological sense, but in the 
architectural one: to see a space, a memory, a shadow, and to make something out of it. The platform 
insists that the training process must rely on personal data, not to monitor and merely map the user 
preferences, but to remember and generate with them. Every prompt submitted to the platform functions as 
a "Do you remember this?" question that tries to address the neural network from an emotional perspective; 
indeed, the machine answers with an image shaped by the visual and semantic memory the user has 
provided and described. Concerning the name, "TheChair" was chosen with deliberate symbolism. The chair 
is not merely an object or a functional furniture; it is an emblem of perceptual contemplation and reflection 
before action. In relation to this, Risueño Dominguez (2022) argues that furniture functions as our body's 
mediation with the world, unfolding in the sense of community and affectivity - a view that gives designers 
reason to rethink even the smallest elements of their practice. Therefore, the platform name wants to 
captures the idea of sitting still to sketch, to remember, and to imagine, while creating at the same time an 
emotional connection with the surrounding environment. 

From a technical point of view, TheChair is a modular web platform consisting of front-end and back-
end systems interconnected through a machine learning pipeline. The back-end is developed using Python 
and the Flask framework, intended as a lightweight server, with a PostgreSQL database managing user 
session data and image metadata. The image-generation engine is built on a customized implementation of 
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Stable Diffusion running on PyTorch - the AI core of the platform. Furthermore, the model is not used out of 
the box but is fine-tuned based on user-submitted content to increase its sense of personalization and 
human proximity. Currently, TheChair accepts up to 40 architectural images per user - including renders, 
sketches, collages, and drawings. These images are preprocessed through resizing, normalization, tagging, 
and fine-tuning of the model's architectural visual latent space. React.js and Tailwind CSS have been used 
to create the front-end interface with the aim of making it similar to a digital sketchbook, while three.js was 
studied for a possible further implementation of a module that could directly realize 3D visualizations of 
generated forms. 

A TensorFlow.js allowed the functioning of BERT-based Natural Language Processing model, which is 
able not only to analyze the prompts but also to catalogue them in consideration of the used spatial 
semantics. This allows users not be confined to simple formal attributes of the desired outcome but also to 
enrich their prompts using a certain degree of phenomenological richness and variety - "a courtyard that 
feels hidden" or "a window where light lingers in the afternoon" - rather than being limited to formal 
attributes. The whole system is hosted on Google Cloud Platform that benefit from NVIDIA GPU virtual 
machines dedicated to a faster inference, with consistent versioning and deployment via GitHub Actions. 
The platform's components can be used also through local installation and offline use without the need of 
an internet connection. 

 

Figure 7: Code applied for using generated images from TheChair Note. From "Code Section". (E. Bushati) 

44..22..  RREESSUULLTTSS  AANNDD  CCOOMMPPAARRAATTIIVVEE  AANNAALLYYSSIISS  

The outcomes of TheChair can be understood through a confrontation with some standard and more 
diffused AI image generators on the market. For example, the same prompt - "A two-story house with a 
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pitched roof, large windows, and set in a green landscape, generated in photorealistic style at golden hour" 
- was used both to a mainstream AI platform and to TheChair and the resulting images differed from one 
another in terms of aesthetic character and, even more, in relation to an emotional register. The mainstream 
generator produced a hyper-futuristic, over-abstracted structure: angular, metallic surfaces, aggressive 
geometry, and an overall aesthetic that emphasized formal novelty and richness at the expense of 
habitability. The result was visually impressive but, in the end, spatially alienating with a tendence towards 
dystopian narratives. TheChair produced a completely different result considering its training trained 
personal vocabularies emphasizing human-scaled proportions and material warmth: warm stucco and 
timber surfaces, a soft lighting atmosphere, pale landscaping, and a clear sense of domestic familiarity. The 
difference was not accidental but the direct product of the platform's design philosophy. The algorithm 
shows promising features on being aware of the emotional sphere of colour and its relation to perception, 
through the specific training and the eye-tracking studies in the precedent section. Indeed, while other 
generators interpret "a house," TheChair the aim to understand how do people feel in relation to that house. 

The generated images produced also responded meaningfully to prompts requiring cultural and 
geographic specificity. For example, a prompt stating "Stone masonry Mediterranean hill town, narrow 
winding streets, textured facades, terracotta roofs, crafted by local artisans" produced outputs with a 
recognizable regional character (material specificity, spatial rhythm, and tectonic logic) rather than a generic 
pastiche of different elements. Similarly, a prompt for "A hand-drafted axonometric drawing of a traditional 
Japanese teahouse, exposed wooden beams, tatami mats, nestled in nature, human-scaled proportions" 
generated outputs that respected the proportional and material logic of the described tradition, 
demonstrating the platform's capacity to operate with cultural sensitivity rather than cultural homogeneity. 

 

Figure 8: TheChair – Generated Images. (E. Bushati) 



273 
 

 

Prompt 1: Stone masonry Mediterranean hill town, narrow winding streets, textured facades, terracotta 
roofs, crafted by local artisans  

Prompt 2: A hand-drafted axonometric drawing of a traditional Japanese teahouse, exposed wooden 
beams, tatami mats, nestled in nature, human-scaled proportions 

 
Furthermore, the heatmap perception studies conducted with the images generated by the system 

confirmed that participants engaged with the outputs in ways consistent with natural visual attention 
patterns: fixating on light sources, human-scaled objects, material contrasts, and spatial focal points. This 
alignment between generated imagery and natural perceptual behaviour represents a meaningful step 
toward AI-generated environments that are not merely formally interesting but genuinely habitable in the 
experiential sense. 

55..  DDIISSCCUUSSSSIIOONN  

The results of this study show that while neural networks have demonstrated satisfying abilities for 
form-finding, optimization, and rapid iteration, they repeatedly show a consistent lack knowledge and 
generative power in regards to the perceptual, emotional, and cultural dimensions that make architecture 
meaningful. Furthermore, the case studies, together with perception experiments, and the development of 
TheChair highlighted that one of the possible development directions for AI generative tools does not rely on 
the sophistication of generative models alone but rather on the possibility to develop specific frameworks 
within which those models are embedded. 

The perception studies confirmed that human visual attention in architectural image generation is 
influenced and evaluated through a conscious/unconscious a complex interplay of light, human presence, 
material texture, and spatial rhythm: all qualities that existing generative tools reproduce inconsistently or 
just superficially. The eye-tracking data revealed that even AI-generated images can trigger meaningful 
engagement when they inherit from their dataset sufficient spatial legibility and material warmth. However, 
they also showed that generic AI outputs frequently generate visual complexity without perceptual coherence 
- images that are formally sophisticated but experientially disorienting. 

Precisely. those perception studies have to be intended as a methodological contribution contained in 
this work – even though still at an initial stage. By generating empirical evidence - through eye-tracking and 
heatmap visualization - about how users actually attend to AI-generated architectural imagery, they 
transform perception from an implicit assumption into a set of explicit design criteria. The consistent pattern 
that emerged across all test images - fixation on light, human presence, material texture, and spatial 
hierarchy – can be used a series of perceptual standard through which any generative tool can be evaluated. 
TheChair represents a direct attempt to answer to these concerns. Using personal, user-submitted training 
data, the platform displaces the anonymous, aggregate dataset as the primary source of AI architectural 
knowledge and replaces it with individual authorial memory. This shift has implications that goes beyond 
the technical: it suggests that the appropriate role of AI in architecture is not to distil a universal spatial 
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intelligence from mass data but to amplify and extend the particular intelligence of each designer (Natarajan, 
Morales, Yi, 2025). 

 
 

 
Figure 9: TheChair – Series of Generated Images. (E. Bushati, V. Perna) 

 

66..  CCOONNCCLLUUSSIIOONNSS  

This research has demonstrated that the integration of neural networks into architectural design 
practice goes along with significant promise balanced by significant risk. The promise lies in AI's capacity 
to accelerate iteration, expand the range of possible design solutions for the users, and bring quantitative 
rigor to questions of performance and optimization. On the other hand, the risk lies in the tendency of current 
generative models to give more importance to formal complexity over perceptual depth, and to reproduce 
biases already present in their training data, and therefore to menace the cultural specificity and authorial 
identity that give architecture its meaning (Hegazy, Saleh, 2023). 

The perception studies conducted through eye-tracking and heatmap visualization have provided 
empirical evidence that human visual attention in architectural environments is driven by light, material 
texture, human presence, and spatial rhythm - qualities that AI generators must be explicitly trained to 
incorporate. Demmer et al. (2023) demonstrate that users respond more positively to environments 
perceived as intentionally designed for them, and less positively to those that appear algorithmically 
indifferent to their presence. These findings establish that perception is not a post-hoc evaluation criterion 
but a generative one: the data produced by observing how users see must inform how platforms are built. 
These findings showed how perception is not to be considered a post-hoc evaluation category but rather a 
generative one. In a few words, the data produced by observing how users see must inform how platforms 
are built. 

TheChair currently stands as student prototype to highlight a possible way on how this human-centered 
vision of architectural AI might be deployed into practice. By grounding the generative model in personally 
uploaded architectural vocabularies, enabling phenomenologically rich prompting through natural language 
processing (Patel, 2023), and training the system to prioritize spatial warmth and material legibility, the 
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platform shows that AI-generated architecture can be both balanced on being computationally efficient while 
emotionally resonant. The comparative analysis between TheChair outputs and standard AI generators 
confirms that the philosophical and technical choices embedded in a platform's design have a direct and 
measurable impact on the perceptual quality of its outputs. Indeed, architecture cannot be reduced to the 
formal manipulation of geometry considering its peculiar quality of combining together spatial articulation 
with human experience, memory, and culture. Neural networks, however sophisticated, are tools in service 
of that articulation and must not be its autonomous authors. The architect's role in an AI-augmented design 
future is not to become a passive operator of generative systems but to become a more deliberate and 
critical curator of the data, prompts, and parameters through which those systems are trained to avoid 
homogenization and simple formal exploitation. 

Future research should explore the scalability of personal-vocabulary training approaches, investigate 
multi-user collaborative frameworks for shared cultural vocabularies, and develop more robust methods for 
evaluating the emotional and phenomenological quality of AI-generated spaces (Sung, 2025). The 
integration of VR and real-time biometric feedback into perception studies would also significantly enhance 
the ecological validity of future experiments. TheChair itself remains a work in progress - a beginning rather 
than a conclusion - and its ongoing development will continue to be informed by the human-centered 
research principles established in this study. 
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AABBSSTTRRAACCTT  

This paper examines how generative AI can enter first-year architectural pedagogy as a driver of 
recombinatory invention. Framed within a theory of creative mimesis, AI is treated as a contemporary 
extension of architectural memory that helps students move from precedent to project through critical 
recomposition. The topic is especially relevant today because AI is rapidly permeating design practice and 
education, making it necessary to define forms of AI literacy grounded in judgment, representation, and the 
formulation of design questions. 

Methodologically, the paper presents an ongoing exploratory case study developed at Sapienza 
University of Rome. The research combines theoretical reflection and studio experimentation through 
lectures on invention, type/model, and generative AI; curated dataset building from canonical and 
contemporary works; supervised multimodal and image-generation experiments; analogue–digital 
hybridization through interpretive drawings, tectonic maquettes, and verified CAD; and iterative critiques 
with visiting critics. The study draws on the analysis of exercises, reviews, and student outputs produced 
across the different stages of the protocol. 

At this preliminary stage, the experiment suggests the pedagogical potential of AI in supporting the 
critical reading of precedents, widening the field of formal variation, and strengthening the relation between 
image-based exploration and compositional decision-making. It also points to the importance of explicit 
attention to authorship, data selection, and bias. The contribution of the paper lies in outlining a transferable 
studio protocol that combines theoretical ambition with controlled experimentation, offering a concrete 
trajectory in design education for integrating AI while preserving architectural judgment. 
  

KKEEYYWWOORRDDSS: AI Literacy; Architectural Mimesis; Critical Recomposition; Architectural Pedagogy; 
Invention 
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11..  IINNTTRROODDUUCCTTIIOONN  AANNDD  MMEETTHHOODDOOLLOOGGYY  

Architectural design education constitutes a decisive field in which the discipline clarifies its own 
statutes, tests its instruments, and transmits its forms of knowledge through operative practice (Leveratto 
and Brighenti, 2024). Within the recent reflections developed at Sapienza, the design studio emerges as an 
environment of learning where theories, techniques, spaces, and subjects form a productive relation, 
shaping a pedagogical horizon founded on experience, dialogue, and critical construction of autonomy. This 
paper is situated within that horizon and investigates the integration of artificial intelligence into the didactics 
of architectural design as a question internal to the culture of the project itself. Its theoretical premise lies 
in the idea that invention proceeds through the recombination of pre-existing elements selected within a 
memory understood as archive, imagination, and repository of figures. Mimesis, in this sense, acquires a 
generative value: it offers the ground on which architectural knowledge is decomposed, interpreted, 
measured, and re-elaborated until it becomes a new project. The research therefore focuses on the passage 
from translation to transformation, from the critical reading of models to the emergence of an autonomous 
design voice. Within this process, AI could expand the field of architectural pedagogy by intensifying the 
operations of selection, comparison, variation, and recombination that already belong to the discipline’s 
formative tradition (Carpo, 2023). The methodological framework combines theoretical inquiry and studio 
experimentation. It draws on the operative conception of learning formulated by Luigi Pareyson (Pareyson, 
1954), on the didactic role of imitation and its conscious betrayal within the first-year design studio, and on 
an ongoing Sapienza research project that tests guided interactions between students and multimodal 
conversational and image-generation systems through lectures, dataset construction, image-based 
experiments, drawing, collage, model making, and collective reviews. As an exploratory case study, the 
research is based on the observation of the studio process and on the analysis of exercises, intermediate 
reviews, final outputs, and comparative discussions developed across the four stages of the protocol. At its 
current stage, the paper aims to clarify the conceptual premises of the experiment, describe its pedagogical 
structure, and identify its first critical implications for architectural judgment, authorship, and design 
learning. 

 

22..  SSCCIIEENNTTIIFFIICC  BBAACCKKGGRROOUUNNDD  AANNDD  RREESSEEAARRCCHH  PPRROOBBLLEEMMSS  

Recent debate on architectural pedagogy in Italy has restored a strong disciplinary centrality to the 
design studio, understood as the environment in which architectural knowledge is organized, transmitted, 
and verified through integrated forms of learning. In this framework, the wider DT2 initiative—The Recovery 
Demand and the Educational Supply: A Design Toolkit for Design Teaching—offers a particularly relevant 
horizon. Developed as a PRIN (Projects of Relevant National Interest) 2022 research project, an editorial 
platform, and a space for exchange on architectural education, DT2 focuses on the pedagogical model of 
the design studio and investigates its methodological infrastructure, including class organization, 
coordination among courses, and the relation between teaching formats and emerging social demands. Its 
broader objective lies in promoting, among future architects, a critical vision of design capable of overcoming 
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the traditional separation of specialized knowledge and of restoring the synthetic vocation of the project 
(Leveratto and Brighenti, 2024). 

Within this horizon, first-year education acquires a strategic value, since it coincides with the formation 
of an initial architectural grammar, the acquisition of operative methods, and the construction of a repertoire 
of figures, precedents, and compositional procedures. The research problem addressed in this paper 
emerges at the intersection of that foundational pedagogical field and the rapid expansion of artificial 
intelligence in higher education and design culture (Bond et al., 2024; Mustafa et al., 2024; Qian, 2025). 
AI has already entered a broad spectrum of academic and professional debates (Kasneci et al., 2023; Bond 
et al., 2024), while its implications for architectural design teaching still call for a more precise theoretical 
framing and a more controlled methodological verification. The issue therefore concerns the ways in which 
generative systems can enter the studio as instruments of inquiry, comparison, and recombination, 
contributing to the formation of judgment, authorship, and critical awareness within the disciplinary culture 
of design (Allen and Kendeou, 2024; Kim et al., 2022; Ng et al., 2021). 

 

33..  MMIIMMEESSIISS,,  OOPPEERRAATTIIVVEE  LLEEAARRNNIINNGG,,  AANNDD  AARRCCHHIITTEECCTTUURRAALL  RREECCOOMMBBIINNAATTIIOONN  

Architectural pedagogy takes shape within a formative tradition that assigns a central role to making, 
interpretation, and the progressive construction of judgment. Luigi Pareyson’s Teoria della formatività, first 
published in 1954, offers a crucial philosophical foundation for this horizon, because it understands artistic 
learning as an operative process in which form emerges through action, verification, and continuous 
adjustment (Pareyson, 1954). 

From this perspective, design education advances through exercises that organize observation and 
transformation into method. Mimesis acquires, in this field, the value of an active cognitive procedure: 
precedents become structures to be read, decomposed, measured, and reworked, so that the project can 
grow from a disciplined engagement with existing forms toward an autonomous elaboration of new relations 
(Pareyson, 1954; Carpo, 2023). Within this broader pedagogical lineage, John Hejduk’s Education of an 
Architect and the Nine-Square Problem occupy a significant position, framing the design exercise as a 
controlled exploration of elementary spatial relations and of the productive tension between rule and 
deviation (Franzen et al., 1999). Current debate on generative AI has brought this question back to the 
centre of architectural theory. Mario Carpo’s recent reflections on AI, imitation, style, and precedent identify 
machine learning as a technology of patterned recognition and variation that reactivates the historical 
problem of imitation within contemporary visual culture (Carpo, 2023). In this light, the dataset becomes a 
field of selection, hierarchy, and interpretation; recombination becomes a design operation; and authorship 
is redefined as the capacity to guide, filter, and critically reframe the outputs of automated variation. AI 
therefore enters architectural education as an intensifier of disciplinary operations that already belong to the 
longue durée of design pedagogy: memory, choice, analogy, transposition, and invention. 
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44..  TTHHEE  SSAAPPIIEENNZZAA  CCAASSEE  SSTTUUDDYY::  DDEESSIIGGNN  SSTTUUDDIIOO  11  AASS  AA  PPEEDDAAGGOOGGIICCAALL  DDEEVVIICCEE  

The case study develops within the first-year Design Studio of the Bachelor’s degree in Architectural 
Sciences at Sapienza University of Rome, a course structured through a two-semester teaching model, with 
mandatory attendance, a class of about eighty students, and the support of a group of tutors working through 
smaller seminar units. This organization gives the studio the character of a collective pedagogical device in 
which continuity of objectives coexists with methodological differentiation, and where the tutor assumes a 
decisive mediating role in the transmission, translation, and verification of the design process. The first 
semester functions as a design gymnasium centred on elementary architectural figures—wall, column, 
opening, roof, stair—and on the progressive construction of a grammar of space through observation, 
abstraction, drawing, and model-making. The second semester transfers this initial disciplinary armature 
into a fully urban condition, where precedents become instruments for contextual interpretation and for the 
controlled transformation of architectural form. Within this didactic sequence, the movement from imitation 
to invention acquires an operative consistency: students read, redraw, decompose, and recompose selected 
models until they become capable of producing situated project hypotheses with growing formal and critical 
awareness. The research on AI is embedded in the studio from the outset, entering the first semester through 
exercises of visual reading and elementary spatial articulation, and becoming progressively more explicit in 
the later phases, as the internal logic of the course unfolds. Generative tools therefore do not appear as an 
external addition to an already completed pedagogical structure, but as a differentiated set of instruments 
distributed across the full didactic sequence. Their outputs are subsequently filtered through drawing, 
collage, maquettes, and collective review. The Sapienza case therefore offers a particularly fertile ground 
for exploring how AI may intensify architectural learning within an environment governed by dialogue, 
authorship, and disciplinary control. 

 

55..  EEXXPPEERRIIMMEENNTTAALL  PPRROOTTOOCCOOLL::  AAII  AASS  AANN  IINNSSTTRRUUMMEENNTT  OOFF  AANNAALLYYSSIISS,,  VVAARRIIAATTIIOONN,,  AANNDD  
AAUUTTHHOORRIIAALL  CCOONNTTRROOLL  

The experimental protocol is structured as a progressive sequence of four exercises through which AI 
enters the studio as an instrument of reading, transformation, and critical verification. At the operational 
level, the protocol combines two distinct families of models. The first includes multimodal conversational 
systems, here tested primarily through ChatGPT and Gemini, used for visual reading, prompt construction, 
comparative critique, and iterative verbal reformulation of design intentions. The second includes 
controllable image-generation workflows based on open or low-cost diffusion models—here exemplified by 
FLUX.1-schnell and Stable Diffusion 3.5—implemented through the node-based environment ComfyUI and 
guided through ControlNet conditions derived from edge maps, sketches, grids, and reference images. This 
distinction allows the studio to separate dialogic interpretation from controlled visual transformation, 
assigning to each family of models a specific pedagogical role. 

In the first exercise, centred on visual perception and relief, students conduct a Gestalt reading of an 
image and translate its internal forces into a small sculptural panel. Here conversational systems support 
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the analytical phase through description, comparison, and prompt refinement, while controlled diffusion 
workflows generate visual variants from the students’ own graphic reductions.  

In the second exercise, which reworks the Nine-Square Problem within a 3×3×3 grid, the same 
systems assist the formulation of the rule-based grammar of the exercise, whereas diffusion models 
conditioned by the grid and by minimal sketches act as morphological provocateurs, multiplying formal 
alternatives without dissolving the syntactic constraint that underpins the work.  

The third exercise, focused on the relation between model and context, introduces a more explicit 
human–machine workflow: students select a precedent, define contextual invariants, generate an adapted 
proposal through image-to-image procedures, and then revise it through sketches and targeted corrections. 
In this phase, conditional GAN-based image-to-image translation remains a research option rather than the 
default classroom solution: conditional models such as pix2pix or CycleGAN become relevant when 
sufficiently coherent paired or unpaired datasets can be assembled, whereas diffusion-based adaptation 
currently offers a more accessible and controllable workflow for studio teaching.  

The fourth exercise, the inventive plate, condenses the process into a manifesto image capable of 
distilling the poetic core of the project through collage, drawing, and selective recombination of references. 
At this stage, conversational systems support image prompting and comparative evaluation, while diffusion 
models produce controlled layout, style, and model-mixing variants that students edit, overwrite, and finalize 
manually. 

Across the four exercises, the protocol constructs a coherent pedagogical trajectory: analysis becomes 
pattern recognition, pattern recognition becomes spatial grammar, spatial grammar becomes contextual 
adaptation, and adaptation becomes invention. In this way, AI is positioned as a tool that can potentially 
reinforce the studio’s traditional operations—comparison, abstraction, recombination, and verification—
while keeping judgment, authorship, and formal control at the centre of the design process (Kim et al., 
2022). 

 

66..  AAUUTTHHOORRSSHHIIPP,,  CCOONNTTRROOLL,,  AANNDD  TTHHEE  NNOONN--NNEEUUTTRRAALLIITTYY  OOFF  TTEECCHHNNOOLLOOGGYY  

The integration of AI into the design studio reshapes the conditions under which authorship is formed 
and exercised. In this pedagogical framework, authorship lies in the capacity to construct the dataset, define 
the field of references, orient the prompt, interpret the output, select relevant variations, and transform 
algorithmic material into an architectural proposition governed by judgment. Control therefore becomes a 
multilayered operation involving choice, verification, reduction, correction, and compositional synthesis. In 
this perspective, authorship does not coincide with the origin of every formal variation, but with the capacity 
to establish criteria of relevance, redirect the process, and convert variability into architectural intention. 

The project takes shape through a continuous oscillation between automated proliferation and critical 
restraint, and for this very reason the teacher’s role acquires greater intensity: guidance, discussion, and 
collective review become the places in which the value of the generated image is tested against spatial 
coherence, contextual pertinence, tectonic plausibility, and formal necessity. Within such a process, 
technology appears as a cultural agent endowed with specific logics, constraints, and biases (Bond et al., 
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2024; Mustafa et al., 2024). Its presence affects the hierarchy of references, the readability of form, the 
speed of variation, and the very perception of what counts as a plausible projective move. A pedagogical 
use of AI therefore requires explicit forms of literacy capable of making these conditions visible and 
discussable (Allen and Kendeou, 2024; Ng et al., 2021). The studio becomes the site in which students 
learn to recognize the power of generative systems without surrendering the autonomy of architectural 
thought. This critical stance gives consistency to a broader humanistic ambition already embedded in the 
research: to inscribe emerging technologies within a disciplinary culture centred on invention, responsibility, 
and reflective awareness, so that the expansion of technical means may correspond to an equally strong 
expansion of judgment. 

 

77..  PPRREELLIIMMIINNAARRYY  OOUUTTCCOOMMEESS  AANNDD  DDIIDDAACCTTIICC  IIMMPPLLIICCAATTIIOONNSS  

Since the experiment is still underway, its outcomes remain provisional and should be read as early 
indications rather than consolidated results. At this stage, the pedagogical trajectory suggests several lines 
of interest. The first concerns the progressive consolidation of both technical and conceptual skills, which 
appears in the students’ movement from the translation of references to their conscious reworking, and 
from that reworking to the initial emergence of a more autonomous design voice. A second indication lies 
in the strengthening of critical reading as a design competence: interaction with AI-generated visual variants 
seems to encourage students to compare, classify, select, and verify formal hypotheses with greater 
explicitness, making the criteria of judgment more visible within the studio discussion. A third implication 
concerns the quality of the questions that structure the project. The experimental protocol appears to foster 
a more reflective relation between image and form, between figurative suggestion and spatial decision, and 
between the proliferation of possibilities and the necessity of compositional control. In this sense, the 
pedagogical value of generative AI lies in its capacity to widen the field of variation while intensifying the 
demand for choice. Drawing, model-making, collage, and collective review acquire a sharper function as 
instruments through which generated material is tested, corrected, and transformed into architecture. Within 
the limits of an ongoing single-case experiment, these preliminary observations suggest that the integration 
of AI into the first years of architectural education may reinforce the formative sequence that leads from 
mimesis to invention, provided that the process remains anchored to a rigorous studio structure, to explicit 
criteria of evaluation, and to a strong humanistic conception of authorship and responsibility (Kim et al., 
2022; Allen and Kendeou, 2024; Qian, 2025). 

 

88..  CCOONNCCLLUUSSIIOONN  

The Sapienza case study suggests that the integration of artificial intelligence into architectural design 
education can support the formative sequence through which students move from imitation to invention, 
from the reading of precedents to the construction of autonomous projective hypotheses. Within this 
framework, AI acquires pedagogical value as an instrument of analysis, variation, and critical verification, 
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capable of intensifying those operations of comparison, abstraction, recombination, and judgment that 
already belong to the disciplinary tradition of the design studio. The experiment also indicates that authorship 
retains a central role when the process is governed by explicit criteria, by the continuity of drawing and 
model-making, and by a strong culture of review and discussion. More broadly, the case points to a 
significant question for contemporary architectural pedagogy: generative technologies expand the field of 
available tools and require a corresponding refinement of critical literacy, methodological control, and 
reflective awareness (Allen and Kendeou, 2024; Bond et al., 2024). The present paper remains limited to 
an ongoing exploratory case study and therefore calls for further comparative and longitudinal verification. 
Even at this preliminary stage, however, it outlines a promising direction in which technical experimentation, 
theoretical inquiry, and pedagogical practice converge in the redefinition of architectural learning. 
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