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Foreword by Antonella Polimeni 

Good afternoon to all participants, ladies and gentlemen, and welcome to Rome. 
On behalf of the Community of Sapienza University of Rome, it is a real pleasure to 

welcome all of you to the first edition of the International Conference “Technological 
imagination in the green and digital transition”. I am also pleased to give my best 
welcome to Dr Antonio Parenti, Head of the European Commission Representation 
in Italy, and to Prof. Mario Losasso, President of the Italian Society of Architectural 
Technology, as well as to all guests, students and colleagues. 

The conference that we are about to open, organised by the Department of Archi-
tecture and Design and directed by Prof. Alessandra Capuano in cooperation with 
Sapienza Foundation, is to be a moment of methodological debate about built envi-
ronments and the rise of contemporary urban challenges, so engaging for public and 
private institutions at national and international level. 

The proposed key points of this conference—namely Innovation, Technology, 
Environment, Climate Changes and Health—are all interconnected priorities that 
cannot be further postponed, representing in the meantime strategic research and 
education activities for our University, perfectly aligned with the Italian National 
Recovery and Resilience plan, to be implemented in Italy as well as European member 
States, in order to overcome the present financial and social challenges. 

I truly believe that Universities are, by definition, places of imagination, where 
planning the future is intended as an unavoidable “existential condition” as well as 
an essential moment of collective participation for an accomplished society. 

Thank you for your attention, and I wish you a fruitful continuation of the 
conference. 

Antonella Polimeni 
Magnificent Rector 

Sapienza University of Rome 
Rome, Italy 

antonella.polimeni@uniroma1.it
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Foreword by Eugenio Gaudio 

My warmest greetings to Dr. Antonio Parenti, Head of the European Commis-
sion Representation in Italy, to the President of the Italian Society of Architec-
tural Technology Mario Losasso, to the Director Alessandra Capuano, and to Pietro 
Montani who will open with a Philosophical Lecture the Conference “Technological 
imagination in the green and digital transition”. 

A special greeting to Prof. Anna Maria Giovenale, my dear colleague and friend, 
who invited me to be here today. Thank you Anna Maria. 

Let me also greet all other speakers as well other participant that will follow this 
Conference organized by the Department of Architecture and Design, together with 
the Fondazione Roma Sapienza. 

From the very beginning, as President of the Fondazione Roma Sapienza, I 
supported the initiative of an international Conference on the theme of “Techno-
logical Imagination” having clear in mind that human imagination is inseparable 
from the “technical practice” with which it is entangled from the earliest origins 
of mankind, as Pietro Montani states in his book, Technological destinies of the 
imagination. 

When the contents of the Conference were increasingly defined and focused 
around the areas of the green and digital transition, I realized that the very core 
of the Conference was becoming an attempt to respond to the contemporary chal-
lenges of the National Recovery and Resilience Plan, in their key role of revitalization 
for Research and University. 

In this sense, the potential of technological culture is reaffirming its role of strategic 
tool for the conceiving, design and validation of future scenarios. 

The sessions into which the Conference is structured, namely: Innovation, Tech-
nology, Environment, Climate Changes and Health, identified in order to outline the 
evolutionary scenarios of architectures and cities, allowing us to reflect at different 
levels on innovative models of building and management process, as well as design 
and products.

ix



x Foreword by Eugenio Gaudio

The goals of promoting digital transformation, supporting innovation in the 
production system, improving sustainability and ensuring an equitable environmental 
transition, find their clarification in the elaborations and experimentation presented 
through the contributions in the different sessions. 

Modern technological innovation allowing multiple possibilities in all areas: 
nowadays digital technologies are enabling us to interact with people and things, 
all over the world. 

There are astonishing, yet untapped potentials, suggesting that digitization, rather 
than a strict sense adaptive development, should be seen as an important evolutionary 
phenomenon and in the meantime a great opportunity. 

Innovations connected with new technologies can provide to civil society a 
better quality of life, both at indoor and urban scale settings, addressing scientific 
development toward an effective culture of sustainability, reuse and security. 

The employment of new technologies, a careful approach to the containment of 
land consumption as well as a careful consideration towards soil coverage modality 
and urban density, the recycling strategies and technological and typological rede-
velopment of degraded areas and buildings applying an energetic and eco-systemic 
approach, are the key elements for the conception of healthy and resilient urban 
habitats, able to adapt to the present global changes, as well as promoting prosperity, 
inclusiveness and social equity. 

Last but not least, “health” issues, that need to be conceived at the very core of 
the potential determined by ’technological innovation and processes of ecological 
and digital transition. 

The structure of the Conference is rooted on all these interrelated themes, and on 
that same basis also research needs to be reoriented. 

I am confident that this first edition of the Technological imagination confer-
ence will contribute to pave the way of an innovative and interdisciplinary scien-
tific approach to technology and policies for built environments, considered the real 
human challenge of the twenty-first century. 

Thank you so much for your attention and enjoy the Conference. 

Eugenio Gaudio 
President 

Fondazione Roma Sapienza 
Rome, Italy 

eugenio.gaudio@uniroma1.it

mailto:eugenio.gaudio@uniroma1.it


Foreword by Antonio Parenti 

New European Bauhaus 

Good morning, 

Magnificent Rector of Sapienza University of Rome Professor Antonella Polimeni 

President Fondazione Roma Sapienza Professor Eugenio Gaudio, 

Director Department of Architecture and Design Professor Alessandra Capuano 

and others. 

Ladies and Gentlemen, 

It is my pleasure to address you today and to open this International Confer-
ence “Technological Imagination in the digital and green transition” organized by 
Sapienza University of Rome. 

Let me say that the title, the contents, and the proposals envisaged by the Confer-
ence match perfectly with the main pillars of the flagship initiative shaped by the 
President Ursula von der Leyen and launched in September 2021: the New European 
Bauhaus. 

The New European Bauhaus is by nature transdisciplinary: it invites architects, 
designers, artists, scientists, engineers, artisans and citizens to share their expertise 
in preparing for the future. 

With the New European Bauhaus, we want to make the European Green Deal 
tangible and “palpable”. 

We want to add a cultural dimension to the economic and technological transfor-
mation. This is essential to achieve our overarching goal: making Europe the first 
climate neutral continent by 2050. And thus reconciling our way of life with nature. 

To get there, we need both: a real transformation of our economy and society, 
and a debate about how we can live in respect of nature and our planet. 

The historical Bauhaus was founded in Weimar and Dessau. It turned into a 
worldwide movement. This did not happen by chance. Some ingredients of what 
made the historical Bauhaus a success can also be an inspiration for the New European 
Bauhaus.
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xii Foreword by Antonio Parenti

Let me mention three. 
The first ingredient: The historical Bauhaus was created in a time of profound 

transformation. People were facing the challenges of industrialisation. Gropius and 
the founders wanted to respond to the emerging needs of a new era. They aimed 
for solutions that were functional, affordable, but also beautiful. With this principle 
in mind, they shaped buildings, fabrics and furniture. They always aimed higher 
than just innovative design. The New European Bauhaus is also striving for this mix 
of aesthetics and affordability. But we want to add another element: sustainability. 
Because the New European Bauhaus wants to match sustainability with style. 

Now, the second ingredient: The historical Bauhaus boldly promoted new 
materials like steel and cement. Today, we also need to look into new building 
materials. But this time, it is about sustainability. It is about materials that need less 
CO2 in their production process. The New European Bauhaus wants to accelerate 
the transition of the built environment. It wants to scale up nature-based materials, 
to support circular design and architecture. Buildings are responsible for 40% of our 
energy consumption. And if we manage to change this, we have a chance to keep 
global warming below 1.5 degrees. 

The third important element from the historical Bauhaus is interdisciplinarity. 
We want to convene people from different backgrounds and with different compe-
tences to share and grow their ideas and visions. We can create a better tomorrow, if 
culture and technology, innovation and design go hand in hand. 

For our New European Bauhaus, the European Commission needs scientists, 
activists, artists, designers, architects and entrepreneurs. We want to include the 
ideas and perspectives of all ages and all backgrounds. 

Today, at this conference we can contribute to this evolving New European 
Bauhaus network. 

This project is a project of hope. It is a project of change and of economic 
transformation. 

So I hope that this conference can contribute further to making the transformation 
happen and to connecting more and more people who want to make it happen. 

Thank you very much and have a great conference. 

Antonio Parenti 
Head of the European Commission 

Representation 
Rome, Italy 

antonio.parenti@ec.europa.eu

mailto:antonio.parenti@ec.europa.eu


Foreword by Mario Losasso 

Presentation of CONF.ITECH 2022 

The green and digital transition represent in the contemporary research field the two 
new challenges for the evolution of technology within the themes of sociotechnical 
innovation. Consequently, technology and innovation in contemporary world must 
adapt to this general objective. Innovation in its hard and digital components once 
again becomes a central factor in the experimental propulsion that the project is 
assuming within a processuality and technologies that enable its conception and 
implementation. 

Today, research is increasingly characterised by the need to focus on specialisms 
that lead to and contribute to the advancement of knowledge and the predictive value 
of what is studied in the disciplinary fields. However, with respect to the evolving 
complexity of phenomena, research requires continuous disciplinary interactions to 
be developed because we understand that one disciplinary field cannot alone address 
the most important challenges of contemporary society. 

New forms of coexistence must be organized in a vision of interdependence and 
connection, while the green transition requires the definition of the limits of design 
action and the characteristics of the transformation processes. The new perspective 
of co-evolution will have to express a design attitude that allows to repair and, where 
necessary, rebuild the lost links between man, technology and nature. 

The green and digital transition represent the two new challenges for the evolu-
tion of technology within the themes of social innovation. The Italian society of 
architectural technology SITdA has been working for a long time on the topics of 
the relationship between technology and urban and building development within a 
process-oriented and eco-systemic approach. In the field of technological design 
of architecture, the scientific society of the technology of architecture has acti-
vated research and training sensitivities on the themes of design experimentation 
framed within process and ecosystem dynamics, aimed at optimising the efficiency 
of products and processes by reducing inefficiencies and waste.

xiii



xiv Foreword by Mario Losasso

The SITdA supports research and spin-off outcome on territories through the activ-
ities of its scientific clusters. The Scientific Society SITdA has granted its patronage 
to the CONF.ITECH 2022 Conference, sharing its importance and topicality in view 
of the new challenges identified in the urban construction and environmental fields 
by the Next Generation EU Programme and the implementation programmes in the 
various nations of the European Union. 

The topics that will be addressed during the three-day conference are fascinating 
and challenging, linking innovation, technology, environment, climate change and 
health. 

These topics are strongly interrelated themes in which we are realising that it is 
impossible to deal with them separately, arriving in the most recent reflections at 
considering a single health for human beings and for the entire environment which 
is their living environment. 

I would like to remind that the topic of digital culture, nature and technology was 
the central topic of the SITdA Naples 2020 Conference held last July with a delay 
due to pandemic difficulties, while the 2022 Conference of the Scientific Society 
is focused on the topic of the centrality of processes. As we can see, the work 
carried out in the Departments of Architecture and by the Scientific Societies in the 
area of architecture is an activity that has picked up significantly, foreshadowing 
new approaches, new fields of enquiry and new paradigms necessary for the new 
complexities that constitute the reference scenario of the future. 

The experience of this Conference can provide a significant contribution to 
the sustainable and environmental evolution of the design area in its trans-scalar, 
multidisciplinary and challenging dimension, overcoming technocratic responses to 
a demand that requires the integration of the humanistic and technical-scientific 
dimensions. 

Mario Losasso 
President 

Italian Society of Architectural 
Technology—SITdA 

Rome, Italy 
mariorosario.losasso@unina.it

mailto:mariorosario.losasso@unina.it


Foreword by Orazio Carpenzano 

Welcoming Address from the Dean 

On behalf of the Faculty, I wish to thank the organisers for asking me to give this 
opening address, while congratulating them on their efforts to bring together, in an 
international encounter, various perspectives on topics of such decisive importance 
for the future of our respective territories, as well as their people, living organisms 
and architecture. 

My thanks go to Anna Maria Giovenale, Fabrizio Cumo, Eugenio Arbizzani, 
Carola Clemente, Eliana Cangelli and Francesca Giofrè, who will be giving talks on 
technological innovation, the environment, climate change and public health. 

Thinking of energy in terms of how it relates to architecture during the green 
and digital transition means cultivating a technological imagination, a topic which 
leads to the broader question of the man–nature relationship and the possibility that 
architecture, by applying innovative ideas and concepts while promoting a growing 
social and emotional intelligence of its own, can contribute to inventing of new types 
of habitat for mankind on the planet earth, under a new pact for survival that allows 
all elements, both artificial and natural, to coexist in a sustainable balance which can 
serve as a preventive measure against the intrinsic destructive force of the Cosmos, 
an especially pressing problem where mankind has neglected certain methods for 
dissipating the energy of calamitous events made available by both ancient wisdom 
and scientific advances. 

The 2021 Architecture Biennial, entitled “How Will We Live Together?”, implic-
itly drew the attention of visitors to the need for a new approach to the man–nature 
relationship, following a thorough review of its historical and ethical premises. 
Hashim Sarkis, the curator of the exposition’s seventeenth edition, passed on the 
following message: “In a scenario of exasperated political divisions and growing 
economic inequality, we call upon architects to imagine spaces in which we can all 
live in fruitful fellowship”.

xv



xvi Foreword by Orazio Carpenzano

The man–nature relationship has always been a distinctive feature of humanistic 
and artistic thought on things technical, expressed in the construction of the civitas, 
the physical and political synthesis of civilisation. Medieval mysticism viewed nature 
as a foreboding wilderness, while the Renaissance redeemed the sense of technè, and 
the Romantic Period, with its high-strung, emotive outlook, led to the elaboration of 
the concept of the sublime. 

Controlling and putting to use the energy generated by nature through sources of 
heat and movement (wind, sun, water), first through manual effort and then using 
the tools and machines produced by human ingenuity, was also a topic and challenge 
that led architecture to express, during the Modern Movement, boundless enthusiasm 
for the theories of Taylorism, which Corbusier summed up by interpreting human 
dwellings as machines of habitation. 

But it is from the time of Vitruvius that architecture, engaged more or less explic-
itly with the triad of utilitas-firmitas-venustas, has addressed the problem of dissi-
pating heat (or thermal inertia), as well as kinetic and elastic energy (in the case of 
earthquakes), at various latitudes of the globe, drawing on the available resources 
and raw materials. Historic Italian buildings, for example, built with walls roughly a 
metre thick and a structural layout measuring 4 × 4 or 5  × 5 m, have offered excel-
lent thermo-hygrometric performance (in terms of energy consumption), as well as 
structural dependability (against seismic risk). In both cases the objective is to “mit-
igate”, a term used by many modern-day scholars, the dissipation of different types 
of energy. 

The history of architecture is filled with archetypes that need to be updated and 
reinvented. Think of the ingenuity it took to build Venice atop a giant underwater 
forest, or the aesthetic quality of the Tu’rat walls constructed by Southern Italian 
peasants, the windmills of Northern Europe and countless other magnificent exam-
ples of swarm intelligence collected by Bernard Rudofsky in his well-known book 
Architecture without Architects: a short introduction to non-pedigreed architecture, 
published by Doubleday & Company Inc., Garden City, (in 1964), following an 
exhibition at New York’s Museum of Modern Art. Though, in truth, Roberto Pane 
and Gino Capponi had already touched on the topic in articles on the architecture of 
Ischia published in “Architettura e Arti decorative” in 1927, as did Giuseppe Pagano 
at the Milan Triennial “Rural Italian Architecture”, published in the Notebooks of 
the Milan Triennial by Hoepli in 1936. 

Looking beyond the confines of architecture, a recent reconsideration of the topic 
of Cinema and Energy can provide potentially useful points of affinity with archi-
tecture, especially in the collection of essays found in issues 7 and 8 of the period-
ical Imago, under the title Cinema & Energy. Interdisciplinary Outlooks Combining 
Science, Aesthetics and Technology, edited by Marco Maria Gazzano and Enrico 
Carocci (and published by Bulzoni in 2013). In an essay entitled Dissipation and 
Aesthetic Experience, the physicist Giuseppe Vitiello, in commenting on the film 
Transeurope Hotel by Luigi Cinque, writes: “The brain [which leads me to think of 
swarm intelligence] is described as an open system engaged in continuous exchanges
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with its surrounding environment. In both models and films, antinomies such as infor-
mation/knowledge, feeling/knowing, blend with each other in the aesthetic experi-
ence, the favourable connection between ‘me and the object’ that characterises our 
existential dimension.” 

Dissipation, therefore, should be seen as part of the evolution of our ecosystem, 
of our contemporary habitat. It gauges the possibilities for losing and exchanging, 
through a rekindling of collective emotional intelligence and technical and intellec-
tual micro-revolutions. It is a risk that we must continue to face, as otherwise archi-
tecture will die, depriving man of an indispensable tool for managing the complexity 
of the physical habitat through creativity, in order to transfigure energy in a way that, 
at times, can prove so unreal, and yet so effective and indispensable, that it leads to 
the construction of new values and sublime beauty. 

Orazio Carpenzano 
Dean 

Faculty of Architecture 
Sapienza University of Rome 

Rome, Italy 
orazio.carpenzano@uniroma1.it

mailto:orazio.carpenzano@uniroma1.it
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31 The New Technological Paradigm in the Post-digital 
Era. Three Convergent Paths Between Creative Action 
and Computational Tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345 
Roberto Bianchi 

32 Technological Innovation for Circularity and Sustainability 
Throughout Building Life Cycle: Policy, Initiatives, 
and Stakeholders’ Perspective . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 357 
Serena Giorgi 

33 Fair Play: Why Reliable Data for Low-Tech Construction 
and Non-conventional Materials Are Needed . . . . . . . . . . . . . . . . . . . . 367 
Redina Mazelli, Martina Bocci, Arthur Bohn, 
Edwin Zea Escamilla, Guillaume Habert, and Andrea Bocco 

Part III Session | Environment 

34 Technological Innovation for the Next Ecosystem Transition: 
From a High-Tech to Low-Tech Intensity—High Efficiency 
Environment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 383 
Carola Clemente 

35 Technological Imagination to Stay Within Planetary 
Boundaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 391 
Massimo Palme 

36 Quality-Based Design for Environmentally Conscious 
Architecture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 399 
Helena Coch Roura and Pablo Garrido Torres 

37 Digital Transformation Projects for the Future Digicircular 
Society . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 403 
Irene Fiesoli 

38 The Regulatory Apparatus at the Service of Sustainable 
Planning of the Built Environment: The Case of Law 338/2000 . . . 417 
Claudio Piferi 

39 From Nature to Architecture for Low Tech Solutions: 
Biomimetic Principles for Climate-Adaptive Building Envelope . . . 429 
Francesco Sommese and Gigliola Ausiello 

40 Soft Technologies for the Circular Transition: Practical 
Experimentation of the Product “Material Passport” . . . . . . . . . . . . 439 
Tecla Caroli



Contents xxv

41 Imagining a Carbon Neutral University . . . . . . . . . . . . . . . . . . . . . . . . 449 
Antonella Violano and Monica Cannaviello 

42 Life Cycle Assessment at the Early Stage of Building Design . . . . . 461 
Anna Dalla Valle 

43 Design Scenarios for a Circular Vision of Post-disaster 
Temporary Settlements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 471 
Maria Vittoria Arnetoli and Roberto Bologna 

44 Towards Climate Neutrality: Progressing Key Actions 
for Positive Energy Districts Implementation . . . . . . . . . . . . . . . . . . . 483 
Rosa Romano, Maria Beatrice Andreucci, 
and Emanuela Giancola 

45 Remanufacturing Towards Circularity in the Construction 
Sector: The Role of Digital Technologies . . . . . . . . . . . . . . . . . . . . . . . . 493 
Nazly Atta 

46 Territorial Energy Potential for Energy Community 
and Climate Mitigation Actions: Experimentation on Pilot 
Cases in Rome . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 505 
Paola Marrone and Ilaria Montella 

47 Integrated Design Approach to Build a Safe and Sustainable 
Dual Intended Use Center in Praslin Island, Seychelles . . . . . . . . . . 523 
Vincenzo Gattulli, Elisabetta Palumbo, and Carlo Vannini 

Part IV Session | Climate Changes 

48 Climate Change: New Ways to Inhabit the Earth . . . . . . . . . . . . . . . . 537 
Eliana Cangelli 

49 The Climate Report Informing the Response to Climate 
Change in Urban Development . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547 
Anna Pirani 

50 The Urban Riverfront Greenway: A Linear Attractor 
for Sustainable Urban Development . . . . . . . . . . . . . . . . . . . . . . . . . . . . 557 
Luciana Mastrolonardo 

51 The Buildings Reuse for a Music District Aimed 
at a Sustainable Urban Development . . . . . . . . . . . . . . . . . . . . . . . . . . . 567 
Donatella Radogna 

52 Environmental Design for a Sustainable District and Civic 
Hub . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 577 
Elena Mussinelli, Andrea Tartaglia, and Giovanni Castaldo



xxvi Contents

53 Earth Observation Technologies for Mitigating Urban 
Climate Changes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 589 
Federico Cinquepalmi and Giuseppe Piras 

54 A Systematic Catalogue of Design Solutions 
for the Regeneration of Urban Environment Contrasting 
the Climate Change Impact . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 601 
Roberto Bologna and Giulio Hasanaj 

55 Digital Twins for Climate-Neutral and Resilient Cities. State 
of the Art and Future Development as Tools to Support 
Urban Decision-Making . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617 
Guglielmo Ricciardi and Guido Callegari 

56 The Urban Potential of Multifamily Housing Renovation . . . . . . . . 627 
Laura Daglio 

57 A “Stepping Stone” Approach to Exploiting Urban Density . . . . . . 639 
Raffaela De Martino, Rossella Franchino, and Caterina Frettoloso 

58 Metropolitan Farms: Long Term Agri-Food Systems 
for Sustainable Urban Landscapes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 649 
Giancarlo Paganin, Filippo Orsini, Marco Migliore, 
Konstantinos Venis, and Matteo Poli 

59 Resilient Design for Outdoor Sports Infrastructure . . . . . . . . . . . . . . 659 
Silvia Battaglia, Marta Cognigni, and Maria Pilar Vettori 

60 Sustainable Reuse Indicators for Ecclesiastic Built Heritage 
Regeneration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 669 
Maria Rita Pinto, Martina Bosone, and Francesca Ciampa 

61 A Green Technological Rehabilitation of the Built 
Environment. From Public Residential Estates to Eco-Districts . . . 683 
Lidia Errante 

62 Adaptive Building Technologies for Building Envelopes 
Under Climate Change Conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 695 
Martino Milardi 

63 The Importance of Testing Activities for a “New” 
Generation of Building Envelope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 703 
Martino Milardi, Evelyn Grillo, and Mariateresa Mandaglio 

64 Data Visualization and Web-Based Mapping for SGDs 
and Adaptation to Climate Change in the Urban Environment . . . 715 
Maria Canepa, Adriano Magliocco, and Nicola Pisani 

65 Fog Water Harvesting Through Smart Façade for a Climate 
Resilient Built Environment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 725 
Maria Giovanna Di Bitonto, Alara Kutlu, and Alessandra Zanelli



Contents xxvii

66 Building Façade Retrofit: A Comparison Between Current 
Methodologies and Innovative Membranes Strategies 
for Overcoming the Existing Retrofit Constraints . . . . . . . . . . . . . . . 735 
Giulia Procaccini and Carol Monticelli 

67 Technologies and Solutions for Collaborative Processes 
in Mutating Cities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 745 
Daniele Fanzini, Irina Rotaru, and Nour Zreika 

68 New Perspectives for the Building Heritage in Depopulated 
Areas: A Methodological Approach for Evaluating 
Sustainable Reuse and Upcycling Strategies . . . . . . . . . . . . . . . . . . . . 757 
Antonello Monsù Scolaro, Stefania De Medici, 
Salvatore Giuffrida, Maria Rosa Trovato, Cheren Cappello, 
Ludovica Nasca, and Fuat Emre Kaya 

69 Climate Adaptation in Urban Regeneration: A Cross-Scale 
Digital Design Workflow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 769 
Michele Morganti and Diletta Ricci 

70 Adaptive “Velari” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 783 
Alberto Raimondi and Laura Rosini 

71 Temporary Climate Change Adaptation: 5 Measures 
for Outdoor Spaces of the Mid-Adriatic City . . . . . . . . . . . . . . . . . . . . 801 
Timothy Daniel Brownlee 

72 A Serious Game Proposal for Exploring and Designing 
Urban Sustainability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 811 
Manuela Romano and Alessandro Rogora 

73 Energy Efficiency Improvement in Industrial Brownfield 
Heritage Buildings: Case Study of “Beko” . . . . . . . . . . . . . . . . . . . . . . 821 
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Chapter 74 
Industrial Heritage of Belgrade: 
Brownfield Sites Revitalization Status, 
Potentials and Opportunities Missed 

Jelena Pavlović, Ana Šabanović, and Nataša Ćuković-Ignjatović 

Abstract Being created during the period of intensive industrialization, industrial 
buildings and landscapes carry importance as birth places of rapid technological 
progress, social and economic changes, which has established their great signifi-
cance for modern human history and identity. Termination of their active function 
causes symptoms of decline to appear gradually, and their number decreases as the 
time passes. They are often endangered regardless of their protection status. Imple-
mentation of adaptive reuse principles allows for less strict approach to conserva-
tion practice, and its benefits are demonstrated worldwide. Despite that fact, indus-
trial heritage has not been revitalized enough through adequately treated sites in 
Serbia. That indicates lack of understanding of the value of this cultural and histor-
ical heritage, as well as its suitable future purposes, impossible without some form 
of active dialog between participants in the planning process. The legal precondi-
tions for this collaboration exist in Serbian regulations, and they are examined in 
the paper, but other potential causes of the lack of consensus that result in failure 
are also explored. In Belgrade, industrial brownfields occupy attractive locations, 
often targeted for market-driven redevelopment. For that reason, the paper explores 
current practice of revitalizing brownfield sites of industrial heritage in Belgrade. It 
considers the achievements, probable missed opportunities, and remaining potentials 
where acquired knowledge can be utilized. Key results of the research define critical 
points in the planning process for the preservation of values despite the modernity 
of brownfield sites transformations. The purpose of this paper is to help safeguard 
industrial landscapes of Belgrade and Serbia, and their sustainable conversion, the 
most adequate for the present moment, as well as to contribute to urban reconstruction 
of declining landscapes to which these brownfield sites belong.
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74.1 Introduction 

The historical phenomenon that began with the industrial revolution has affected 
the entire world and its consequences continue to this day. It represents a period 
of accelerated social and economic changes, mechanization of production, and the 
transition from fragmented manufacturing to purpose-built factories with special-
ized production. The interconnectedness of the development of cities and industry is 
unquestionable and complementary. However, the restructuring of the economy and 
the change in the production processes triggered the industrial decline. In Serbia, 
overall conditions of socioeconomic transition and the failed processes of privatiza-
tion of publicly owned enterprises caused the withdrawal of industrial production, 
thus creating deteriorating industrial brownfields. Numerous examples are situated 
in today’s urban areas, having lost their previous purpose, or adequacy for contempo-
rary requirements. They have great potential for improving the local context in social, 
economic, and environmental terms through interventions in the form of adaptive 
reuse and are therefore important for sustainable urban development. Supporting 
industrial landscapes and their conversion offers significant opportunities for the 
urban context and preserving cultural identity. Enhancing the vitality of the sites 
enables urban reconstruction of declining landscapes to which these brownfield sites 
belong. 

Furthermore, it supports the responsible attitude toward resources, including 
energy and spatial resources, which represents an important aspect of climate change 
mitigation concept. 

The paper is considering characteristics of industrial brownfields and the revi-
talization process. Due to the particularities, it requires responsible management 
that includes a participative planning process, clearly defined responsibilities, and 
targeted investments for each individual case. Various data on industrial heritage sites 
in Belgrade are analyzed, providing a multi-layered image and identifying potentials 
for intervention, both in legislation and in practice. 

74.1.1 Industrial Architecture 

Even the earliest examples of industrial buildings indicate high quality of elements 
with the design following the functional aspects. Improvement of building materials 
led to the discovery of newer structural systems that bridged ever-increasing spans 
and enabled the creation of new spatial effects. Although depending on the function, 
the artistic aspect cannot be a neglected part of industrial architectural design since 
it acts psychologically by stimulating esthetic feelings or causing resistance to its 
evaluation. (Mirković 1964).
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Extensive studies have been conducted on industrial heritage buildings of Serbia 
built before the Second World War, while even significant buildings built afterward 
are less often subject of research. This is mostly due to them being a priori excluded 
(Kadijević 2012), or insufficient time has passed for them to be evaluated. In contrast, 
examples of good practice in neighboring European countries show the introduction 
of legal protection for historic industrial buildings as soon as signs of decline in their 
function are noticed. 

The role of public participation of the local community is important in that because 
timely reaction and establishing financial resources can prevent deterioration of 
industrial sites where the loss of the original purpose is recorded. At the same time, 
this increases the chances of a higher success rate of reactivation success, which 
directly corresponds to the fulfillment of the principles of sustainability. 

Architectural transformation involving improvements intended for contemporary 
purposes and requirements, that preserve the cultural feats of built heritage, listed 
or not, represents the concept of adaptive reuse. Due to its proven potentials, it is 
recognized within the heritage charters regarding industrial architecture, such as the 
Dublin Principles (International Council on Monuments and Sites (ICOMOS) 2011), 
as well as international architectural heritage conventions, such as the Leeuwarden 
Declaration (Architects’ Council of Europe (ACE) 2018). It contributes to heritage 
preservation, urban sustainability as well as the environment. 

74.2 Brownfield Locations and Their Revitalization 

Brownfield revival addresses numerous problems regarding the environment. Most 
importantly, it supports rational use of the finite green areas, as well as decontamina-
tion—which is implied in the process of industrial brownfield redevelopment. It also 
offers significant contribution to socioeconomic improvements, and cultural identity 
preservation. 

Emphasizing the sustainable use of natural and cultural heritage and natural 
resources, the “Spatial Development Strategy of the Republic of Serbia 2009–2013— 
2020” (Ministarstvo životne sredine i prostornog planiranja 2009) was adopted in 
2009. It recognized the importance of utilizing brownfields and set brownfield recy-
cling as one of fourteen key strategic priorities to help urban renewal and solving 
numerous economic, social, and environmental problems, preventing excessive 
urbanization and conversion of fertile agricultural land for construction purposes. 

In 2019, a new National Strategy of Sustainable Urban Development of the 
Republic of Serbia until 2030 (Official Gazette of RS 2019) was adopted, in accor-
dance with the New Urban Agenda (United Nations 2017), with accent on the Goal 
11—“Make cities and human settlements inclusive, safe, resilient and sustainable,” 
from the 17 Sustainable Development Goals (United Nations 2015). Recycling the
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existing architectural heritage by revitalizing brownfield sites represents a vast poten-
tial for lessening the stress put on greenfield construction, ultimately attenuating 
the effects of climate change. The National Strategy served to create a legislative 
framework for the utilization of existing urban assets with the aid of stakeholders’ 
participation. 

74.2.1 Jurisdiction and Funding 

An integrated approach to brownfield reactivation brings together all its potentials. 
Successful regeneration implies active cooperation with a focus on the roles, respon-
sibilities, and limitations of the institutional instruments. Horizontal collaboration 
represents the cooperation of different sectors, disciplines, and institutions at the same 
organizational level, while vertical collaboration is between the national, regional, 
and local levels. (Perić and Furundžić 2014). 

Greatest responsibility for the treatment of industrial brownfields in the Republic 
of Serbia lies with the municipalities in which they are located given their role in 
urban planning and raising local awareness of the importance of brownfield revital-
ization. On the other hand, the fact that fiscal and legislative instruments for consol-
idating brownfield sites are still regulated on the national level can prevent greater 
implementation. 

Insufficient data on brownfield sites, private ownership, or private financial insti-
tutions controlling the necessary funds also pose challenges, according to Danilović 
et al. (2008) Funding is provided mostly from private sources, while local author-
ities have a wide range of formal and informal incentive instruments—formal 
instruments being creating strategic priorities, directing investment programs and 
marketing, and informal such as assistance in pollution detection, land remediation, 
and consolidation. 

The instrument of private–public partnership, which can range from non-profit 
cooperation to co-financing of the project, is irreplaceable in the case of brownfield 
site redevelopment in order to balance private and public interest. The basic principles 
of the collaboration are clear common goals, transparency and public involvement, 
coordination of processes and properly distributed risks. Since it is vital to gain 
support of the public that will be affected by the planned revitalization, involving the 
public in the participatory decision-making process from the very beginning of the 
project is advised. 

74.2.2 Brownfield Types and Their Inventory 

Preventing further deterioration of brownfield sites by timely revitalization and 
increasing revenues is of the utmost importance. In order to be well informed about
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the economic potential in a particular area, the brownfield sites must be properly 
assessed. 

According to Danilović et al.  (2008), 5 types of brownfields can be distinguished 
according to the exclusivity of the location, investment needs and opportunities for 
return on investment, as well as contamination. The first type is characterized by 
excellent location and best effects of private investment. The second and third require 
greater involvement of public funds due to less attractive locations. The fourth type 
is characterized by pollution that needs to be remediated before the revitalization can 
take place. The final, fifth type, does not have any market potential, and in most cases 
will be demolished and restored to construction land or green areas. A unified manner, 
used to determine accurate data on abandoned and insufficiently utilized land, would 
enable a reasoned assessment of the problems and priorities of rehabilitation, as well 
as comparability of values in different municipalities. 

Shortcomings of current databases for brownfields represent practical obsta-
cles for accomplishing such reconstructions. Thus, a methodological framework 
for creating a register of brownfield sites is necessary for effective urban planning. 
(Ðukić et al.  2014). 

74.3 Industrial Brownfield Heritage Location of Belgrade 

Data on Belgrade brownfield sites and industrial heritage buildings in this research 
have been extracted from the databases of the Museum of Science and Technology, 
primarily the Department for Industrial Heritage, as well as the publication “Industrial 
Heritage of Belgrade” by the former director of the museum, Kulenović (2009). 
Information obtained then was updated by researching the cadaster database and 
conducting field research for selected locations. The research findings are presented in 
the form of summarized data in Table 74.1, data distribution (Fig. 74.1), and selected 
features’ percentages (Fig. 74.2). A map of Belgrade is provided with positioning 
of sites as well as their classification according to characteristics of significance for 
the analysis (Fig. 74.3). The limitation of the research is the lack of updated data on 
certain buildings, such as structures involved in litigation.

The majority of buildings or their parts are under some level of formal protection, 
but the fact that Belgrade is the capital city must be considered, having regulatory 
systems that are generally higher than the national average. The largest number of 
facilities is in public ownership, with a declining trend due to numerous privatizations 
and the limited number of brownfields. (Fig. 74.1). 

Only about one fifth of the facilities are in adequate condition for their purposes, 
while the rest of them have an equal share of buildings in bad or very bad condition, 
regarded as unsafe and requiring urgent intervention, and in good condition, where 
safety is not questioned, but they require renovation or reconstruction. (Fig. 2a). 

Buildings that are still in their primary industry, or out of function, are less in 
number than the repurposed buildings, while the demolishment is the least present 
(Fig. 2b).
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ć 
w
ir
e 
fa
ct
or
y

A
ro
un

d 
19

00
M

N
PR

+
2 

12
B
ri
ck
ya
rd
 P
ol
et

A
ro
un

d 
19

00
I

H
PR

−
1 

13
B
ri
ck
ya
rd
 R
ec
or
d

A
ro
un

d 
19

00
I

H
PR

−
1 

14
B
ri
ck
ya
rd
 K
oz
ar
a

A
ro
un

d 
19

00
I

H
PR

−
1 

15
C
ra
ft
 a
nd

 a
rt
 f
ou

nd
ry
 S
ku

lp
tu
ra

A
ro
un

d 
19

00
M

O
PR

+
2 

16
K
. M

. S
ho

nd
a 
co
nf
ec
tio

ne
ry
 f
ac
to
ry

19
00

–1
91

0
F

O
PR

+
4 

17
M
ill
 S
uv
ob

or
19

00
–1

92
0

F
U

PU
−

3 

18
M
ill
 o
f 
th
e 
fir
st
 jo

in
t s
to
ck
 b
ak
er
y 
as
so
ci
at
io
n

19
01

–1
90

2
F

H
PR

+
4 

19
T
ur
ne
r 
an
d 
m
ill
 M

. S
im

ov
ic

19
03

F
N

PR
−

1 

20
Se
is
m
ol
og
ic
al
 in

st
itu

te
19

06
–1

90
9

S
U

PU
+

4 

21
C
ap
ta
in
cy
 B
el
gr
ad
e

19
06

–1
91

2
T
R

U
PU

+
3 (c
on

tin
ue
d)



74 Industrial Heritage of Belgrade: Brownfield Sites Revitalization Status, … 837

Ta
bl

e
74

.1
(c
on
tin

ue
d)

N
o

N
am

e
of

bu
ild

in
g

C
on
st
ru
ct
io
n
ye
ar

M
ai
n
in
du

st
ry

C
ur
re
nt

fu
nc
tio

n
O
w
ne
rs
hi
p
st
at
us

Fo
rm

al
pr
ot
ec
tio

n
St
at
e
of

bu
ild

in
g

22
C
ap
ta
in
cy
 Z
em

un
19

08
T
R

H
PU

+
3 

23
O
ld
 te
le
ph

on
e 
ex
ch
an
ge
 b
ui
ld
in
g

19
08

–1
91

1
C
O

C
PU

+
3 

24
R
ev
er
si
bl
e 
w
at
er
 p
um

pi
ng

 s
ta
tio

n 
B
ol
je
vc
i

19
10

–1
91

1
W

U
PU

−
2 

25
R
ev
er
si
bl
e 
w
at
er
 p
um

pi
ng

 s
ta
tio

n 
Ja
ko
vo

19
10

–1
91

1
W

N
PU

−
2 

26
R
ev
er
si
bl
e 
w
at
er
 p
um

pi
ng

 s
ta
tio

n 
Fe
ne
k

19
10

–1
91

1
W

U
PU

−
5 

27
Fa
ct
or
y 
of
 m

od
er
n 
kn

itt
ed
 p
ro
du

ct
s

19
12

–1
91

4
T
E

O
PR

−
5 

28
N
ik
ol
a 
B
oš
ko
vi
ć 
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Fig. 74.1 Data distribution chart (abbreviations as per Table 74.1) 

Fig. 74.2 Circular charts for selected characteristics’ percentages—a state of buildings, b current 
function status, c repurposed buildings’ function (abbreviations as per Table 74.1)

All buildings that were converted or demolished are in the central zone of the 
city (Fig. 74.3). Most of them are converted by market-oriented construction into 
residential, office or commercial space, and privately owned. A smaller part of the 
conversion was made for public purposes, primarily culture, and all these facilities 
are in public ownership (Fig. 2c). These buildings represent the few examples of 
good practice. 

From the spatial disposition (Fig. 74.3), it can be observed that the contents 
occupying most attractive property (central city area) are mostly repurposed or in the 
phase of conversion. Few buildings are not in function and currently unconverted. 
These are publicly owned facilities that are not included in detailed regulatory plans 
that would define their possibility of conversion. The peripheral zone, on the other 
hand, has most sites out of function. 

Regarding the demolished sites, field research revealed that new office and resi-
dential buildings were constructed in their place, having a much greater index of 
occupation.
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Fig. 74.3 Industrial heritage sites in Belgrade (numbering as per Table 74.1)

74.4 Conclusion 

According to the data, most of the conversions of buildings were done for market 
demands. Only a few good practice examples applied the principles of adaptive 
reuse for the benefit of all stakeholders, so the opportunity for its significant gains 
and promotion of the concept were notably missed. 

It can be concluded that the conversion has not consistently followed the plans, 
directives, and strategies that emphasize the significance of public functions and 
participation. The redevelopment of industrial brownfields in Belgrade is mostly 
done with the aim of maximizing revenues and profits, not paying attention to the 
importance of continuity of identity and cultural diversity in given locations, thus 
allowing damage to existing social structures, which is contrary to the strategies. 

The partially incomplete data of the researched relevant sources indicate a discrep-
ancy between plans and on-site circumstances, marking the necessity for a centralized 
system for planning, and monitoring the condition of industrial heritage. It indi-
cates undefined competency for the application of existing knowledge in the field 
of industrial brownfields revival, lack of implementing strategies and plans defined,
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poor cooperation between institutions on different levels and stages of the process. 
A great responsibility lies with the local governments to continue working on the 
data collection and synchronization of databases and strategies for reviving the sites 
in question carrying urban renewal. 

At the same time, a potential for further research is highlighted, both thematical 
and practical, because there is only a finite number of brownfields of industrial 
heritage that is only decreasing, either by devastation or inadequate conversions that 
do not meet the full potential of said heritage. 

A more substantial implementation of industrial brownfield revitalizations, with 
respect to sustainable development and growing environmental concerns apart from 
economical features, would bring benefits to the overall struggle against the conse-
quences of the climate change that were aided by the process of industrialization. 
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