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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, itis areal 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 @uniromal..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.



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@uniromal.it
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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.

xi



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
CO;, 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
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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
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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
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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 Giofre, 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
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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 techné, 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 x 4 or 5 x 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@uniromal .it
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Chapter 1 ®)
From a Liquid Society, Through oo
Technological Imagination, to Beyond

the Knowledge Society

Anna Maria Giovenale

Abstract The paper aims to introduce the Proceedings of the Conference “Techno-
logical Imagination in the Green and Digital Transition”, starting from the initial
idea. The Scientific Community has been invited to propose visions of technolog-
ical imagination, in a time of great uncertainty and fragility, so that they could be
subjected to a highly interesting analysis. The theme of “fragile” cities and habitats
highlights the necessary transition from liquid society beyond the knowledge society.
For the purposes of conference, it was noted that these themes, each with its own
in-depth considerations, are to be found, thanks to the different contributions, in all
of the various sessions. The Conclusions are to upgrade national and international
research systems and to change the training modalities.

Keywords Technological Imagination - Innovation - Knowledge society *
Training

1.1 The Idea of the Conference

The idea of the international conference “Technological Imagination in the Green
and Digital Transition”' was born at a very particular moment, characterized by
rapid change, the pandemic, the consequent economic crisis, and, as the preparatory
work was underway for the conference, the outbreak of a war.

As is scientifically recognized, these factors have led to increases in our society
in inequality and difficulty in accessing knowledge, while highlighting the lack of
various skills and, above all, raising numerous questions about the future, to which
it is difficult, and still too early, in any event, to provide answers.

! The international conference “Technological Imagination in the Green and Digital Transition”
was held in Rome, at the Valle Giulia seat of the Faculty of Architecture of the Sapienza University,
from 30 June to 2 July 2022. The preparatory work began in the month of June 2021.
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It was in this context that the idea of bringing the theme of “Technological Imag-
ination” to the attention of the scientific community first arose and that its variations
were subsequently developed. The starting point was noting that imagination, unlike
perception, which implies an observation of reality, is the outcome of a cognitive
synthesis combined with our plans, all aimed at creating an overall image of reality.

A singular concept, taking its cue from reflections formulated in other disci-
plines (“Sartre The Imaginary. Phenomenological Psychology of Imagination” edited
by Kirchmayr 2007) restores the proper importance to design, in a sense closely tied
to reality, and with the social significance typical of technological disciplines.

The assumption was that, starting from technological imagination, questions and
interferences could be examined, so as to highlight, and therefore stimulate, trans-
formations of the collective imagination, together with a growing expansion of the
technical and technological universe.

The central theme, therefore, was to invite the scholarly and scientific community
to propose visions of technological imagination in a time of great uncertainty and
fragility, so that they could be subjected to a highly interesting analysis, under the
assumption that a radical transformation of the very categories of reference was
underway, and that this might even make it possible to highlight new categories.

At the same time, the reference context was also characterized by the targets set,
and by the transversal priorities indicated, in the EU Next Generation Program, as
part of the National Recovery and Resilience Plan, with the aim of promoting the
growth of the innovation ecosystem.

These elements have made it possible, in the contemporary world, to launch,
in a way that is both significant and relevant for civil society and for the scien-
tific community, the desired processes of ecological and digital transition involving
competitiveness, training, and inclusion with respect to social classes, geographic
location, and gender inclusion.

Starting from these assumptions, it was decided, together with the colleagues of
LAB.ITECH, the Laboratory of Architecture, Building Innovation and Technology,
Environment and Climate Change, and Health of the Department of Architecture and
Design of the Sapienza University of Rome, to analyze the theme of the technological
imagination, first with respect to the “green and digital transition”, and subsequently
in terms of the topics: innovation, technology, environment, climate change, and
health, addressing subjects not only of great interest to civil society, but that also the
key topics addressed by the Laboratory itself.

To which a very important historical reference should be added, albeit one tied to a
very different moment in time: the conference “Culture, Technology and Metropolis”
held in Florence in 1987, on the occasion of the celebrations of Florence as the
European Capital of Culture, during which designers, critics, technological figures,
design experts, artists, and university professors, both from Italy and abroad, gathered
to illustrate their thinking on the metropolis and its difficulties.

The proceedings were published in the volume “The Metropolitan Technological
Imagination” (edited by Mucci and Rizzoli 1991).

Another reference deserving mention, and one also tied to a very different set of
historical circumstances, namely those of an economic recession, is “The Invention
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of the Future”, the first national conference of the SITdA, or Italian Society of Archi-
tectural Technology, held in Naples on the 7th and 8th of March 2008, during which
various figures from the sectors of public policy and private investment, as well as
university professors, gathered together to identify paths of action and contributions
that could be reciprocally undertaken, so as to establish a synergistic path for future
development.

The proceedings were published in the volume: “The invention of the future”
(edited by De Santis et al. 2010).

The theme of linking “imagination” and “technology” is of particular interest not
only to the scientific sector of technology, seeing that technological innovation (Torri-
celli and Lauria 2004) has always been something of a keyword, in combination with
studies, research, and experimentation involving technology.”

How else, in fact, if not through a technological approach, though with a keen
interest in bringing into play other disciplines as well, could the challenge of “tech-
nological imagination” have been launched, in a contemporary context, in order to
disseminate interdisciplinary contributions, in the broadest sense of the term, during
the phase of ecological and digital transition?

Technological imagination has been a subject of study and research for several
years under the philosophical disciplines, as well as in the fields of anthropology and
sociology, albeit under varying approaches.

In his book “Technological Destinies of the Imagination” (Montani 2022), Pietro
Montani, a philosopher and honorary professor of aesthetics, holds that the human
imagination is inseparable from technical endeavors, a relationship that dates back to
the dawn of time. Over the course of history, technologies have arisen with enough
transformative power to radically reorient the essential profile of forms of human
life, while redesigning their destinies.

The contribution of Pietro Montani, who opened the conference with a lecture
entitled: “Digital Spaces and the Material Culture”, was particularly significant,
offering an important introductory frame of reference for all the sessions on the
theme of technological imagination.

1.2 “‘Fragile” Cities and Habitats: From a Liquid Society
to Beyond the Knowledge Society

About twenty years have passed since the publication of the Italian translation of the
book: “Liquid Modernity” (Bauman 2002), in which a series of reflections convey
the sense of precariousness, ambiguity, and fluidity that permeates contemporary
society.

2 The concept of “Technological Innovation”, widely discussed with regard to architectural tech-
nology, should be understood in all its various permutations involving: process, design and
product.
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With the public space finding itself increasingly emptied of public issues, the
volume indicates nothing less than the public sphere as the place where reasons for
coexistence should come together and be restored.

As Leonardo Benevolo writes in the introduction to one of his books (2012)3:

Urban planning—in concrete terms: the organization of human constructions in a given area;
urban and territorial programs; their initial operation or that designed for the future; discus-
sion of these topics in various forums, from politics to civil society—is today practically a
forgotten practice, playing only a vestigial role in terms of professional activities and social
consideratio.

The sense of temporariness, of crumbling communities, and of abandonment of
stability have grown particularly strong in the wake of the pandemic.

As is widely acknowledged, the various expressions of fragility to be found in the
habitat are not attributable to climate change alone, but are also the consequence of
a deeper, cultural crisis that extends to all contexts of habitation.

Once again, attention should be drawn not only to the unthinking use of resources,
especially natural ones, but also to the increasing failure to attribute collective and
individual values to environmental and cultural resources, as well as to knowledge.

The concepts of the information society,* and especially those of the knowledge
society,’ speak to this state of things.

Issues of welfare, in the forms it takes when applied to the habitat, to cities
and their fragile habitats, as well as topics pertaining to the urban metabolism, the
smart city, the transmission of data and information meant to increase efficiency in
different sectors, and therefore the subject of innovations in systems, tools, products,
and services as well, have invaded the realm of modern-day scholarly and scientific
discussion, and continue to conquer significant space, making the establishment of
ongoing relations between architecture and other sectors a necessity.

For the purposes of conference, it was noted that these themes, each with its own
in-depth considerations, are to be found, thanks to the different contributions, in all
of the various sessions.

Indeed, the very spirit of the technological imagination with which the scientific
community was invited to propose its shared visions of the future has made it possible
to raise questions that also touch on the topic of the knowledge society.

On the one hand, the multiple technological tools of contemporary design and
construction are rapidly changing, underlining a growing complexity and contin-
uous updates while making necessary new skills. It follows that there can be no
ignoring, especially in certain cases, that knowledge undergoes a rapid obsolescence
characterized by a finite “life cycle” (From the Society of Knowledge to the Society for

3 Benevolo, L.(2012). The Collapse of Italian Urban Planning. Bari, IT: Laterza.

4 A useful reference source is Dialogue IV on Sustainability. A culture for the Information Society
(edited by Morcellini, M.), Sapienza University, 2016, which brings together contributions on the
topic presented at the conferences held by the universities of the Lazio Region for the “Jubilee of
Mercy”.

3 The knowledge society of today differs from the information society, in that its task is to transform
information into resources and tools that allow society to act effectively.



1 From a Liquid Society, Through Technological Imagination, to Beyond ... 5

Knowledge: the university polis and citizens of knowledge, of know-how, of knowing
how to be and of knowing how to transmit, Prologue of Antonella Polimeni 2022).

At the same time, the rapid change in knowledge must be spread, understood, and
accepted. It is of fundamental importance, therefore, that harmonious relations be
established between resources, technologies, and society, to which end the scholarly
and scientific community faces the task of constantly asking itself what type of
society it wishes to build, as well as what type of knowledge is needed by a changing
society.

With this in mind, visions of the future play a special role, requiring an even
greater sense of responsibility, so that they can be disseminated in a way that ensures
understanding, awareness, and inclusivity, all resulting in practical, and therefore
effective, application.

1.3 The Organization of the Conference into Sessions

As already noted, the international conference “Technological Imagination in the
Green and Digital Transition” was divided into five sessions which got underway
following the welcoming remarks from the authorities and after the opening lecture
by Pietro Montani.

Each session included, during its introductory phase: presentation of the managers
of the session, and of a discussant chosen to act as the “alter ego” with respect to the
session topics, along with a number of video interviews done with qualified experts
on the topics addressed in the different sessions.

At the deadline for submitting the abstracts, 114 contributions had been received,
including many from abroad.

Itis interesting to observe that, as early as the first call for submissions, the session
for which the greatest number was presented was that on the topic of “Climate
Change”, demonstrating the noteworthy engagement and the extensive interest of
the scholarly and scientific community in the single greatest environmental risk, as
well as the potential consequences facing mankind in contemporary society.

For in-depth information on the individual sessions, as well as their results, the
reports drawn up by the session managers should be consulted.

Of interest herein is a review limited to some general reflections comparing the
initial goals with the contributions presented.

If it is true that the digital revolution lies at the heart of the agenda of the world
of design and construction, then what emerged, in general terms, from the contribu-
tions of the “Innovation” session, is the highly experimental nature of technological
innovation, whose rapidly evolving methods and tools undoubtedly represent a great
opportunity for the growth and development of sustainable cities, as well as for the
construction sector and the achievement of quality results.

And this is a sector that, as has been pointed out on numerous occasions, is
historically backward when it comes to innovation.
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In fact, while the “Technology” session set itself the goal of discussing the impact
of new design and manufacturing technologies on the construction of buildings and
the urban environment, and on the repercussions that new housing models can have
on the quality of life, including perceived quality, care was also taken to choose
topics able to maintain the link between research on industrialized construction and
that on sustainable development.

In the process, the need for innovative education in the fields of design and
construction also came to the fore.

The goal of the “Environment” session was to discuss R&D models and design
strategies for a low-tech environment, as well as for advanced, carbon—neutral
building/plant integration achieved through low-intensity policies for the regenera-
tion of the constructed environment, featuring elevated energy and environmental
efficiency. Particular attention was focused on situations of energy poverty and
economic need. The contributions presented outlined new scenarios and proposed
pilot-cases, pertinent to low-intensity, high-efficiency contexts that definitely call for
a useful “systemic structuring” of the relevant experiences, methods, and tools.

The “Climate Changes” session started from the assumption that, as things
currently stand, cities are both the problem and the solution of climate change,
meaning that the built environment must be rendered both adaptive and resilient to
the effects of climate change and climate neutral. With this in mind, the goal was
to discuss procedural models, strategies, and solutions involving design, technology,
and digital advances potentially of use in defining new images of resilient cities
capable of contributing to reducing the effects of climate change. The numerous
contributions presented illustrated the various approaches, the different issues
addressed with respect to the objectives set, and, most importantly, the different
scales at which interventions could be carried out: from observation of the earth to
gauging the potential of cities, as well as the environmental design of urban areas
and sectors, of buildings, of building shells, plus the reuse of abandoned areas and
decommissioned assets: a wealth of research and experimentation on the topic of
environmental sustainability that amounts to a body of theories and good practices
for the ongoing evolution of the built and urban environment in response to climate
change.

The goal of the “Health” session was to discuss how the environmental determi-
nants of health and their “material manifestations” could be classified and studied
with respect to architectural technology, at the various scales of intervention, even-
tually through a dialogue of osmotic exchange with other disciplines. The call for
contributions referred to visions of planning, decision-making, design, and imple-
mentation focused on people, foreseeing the short-, medium-, and long-term impacts
on their health.

The contributions presented confirmed, using a variety of paradigms, theories,
methodologies, and case studies, and with respect to all the different approaches
and issues addressed, the validity of the initial premise that health is “the result of a
complex system”.® Also confirmed was the fact that health, as shown by how goals of

6 See the contribution by Giofre, F. that served as the introduction to the “Health” session.
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the session were interpreted, definitely bore significant relevance to the other sessions
of the conference as well, in particular with regard to topics of environmental and
social sustainability.

1.4 Conclusions: Upgrade the National and International
Research Systems and Teach How to Think

While the conclusions, in terms of the results of the sessions, will not be revealed until
the related discussions, it can be stated, in general terms, that the contributions of the
various sessions of the conference highlighted how unproductive it is, in modern-day
reality, to maintain clear-cut boundaries and divisions between disciplines, and how
an interdisciplinary approach is critically important to research activities, especially
when it comes to achieving results that prove original (a characteristic that, over
time, has been slightly in decline), concrete, and useful to society.

All the more so since the rapid developments in the field of science and scholarship
themselves are increasingly geared toward eliminating boundaries between sectors,
in keeping with the pace of technical-production transformations in industrial sectors.

The contributions of the various sessions also highlighted how certain topics were
relevant across the board, to all the sessions, in that they brought up concepts, theories,
methods, and tools which, at times, were also characterized by their dynamism (an
added value), and which were common to multiple areas.

The characteristic of “operability” played a noteworthy role in the contributions
presented, confirming the “design” aspect of the technological disciplines and their
vocation for experimentation.

Naturally, the visions of the technological imagination, to be such, increasingly
need to be developed, disseminated, and shared through national and international
research groups that are trans-disciplinary in nature, making it possible, through a
systemic approach, to arrive at continuous moments in which permanent knowledge
is shared, updated, and renewed.

But certainly, not even this is sufficient.

The modern-day speed and complexity of knowledge, the high potential for the
“spreading”’ of technology, are reflected in the learning models of technological
disciplines, which are closely related to the technical-production ends of the cities
of the future.

On the one hand, an effort must be made to address the complexity, in assigning
priorities, through new and advanced tools and methods that make it possible to main-
tain a dynamic relationship with the changing needs of society, while also serving
as guides for research and innovation.

At the same time, there is the fundamental theme of the need to encourage critical
and creative thinking regarding the processes for modifying the built environment.

7 See Del Nord R (1991) Presentation. In: Mucci E and Rizzoli P (Eds.), Metropolitan Technological
ImaginationMilan, IT: FrancoAngeli. p 18.
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This entails orienting education toward dynamic learning capable of absorbing
new knowledge, of managing and synthesizing information, but, most importantly, of
perceiving aspects relevant to all sectors while establishing connections and putting
forth arguments.

In short: “The new challenge is to teach how to think” (Elkann 2018).8

A new way of transmitting the culture of the built environment, but also of creating
new skills.

With regard to the Conference “Technological Imagination in the Green and
Digital transition”, it had already been decided, even while the proceedings were
still underway, to view it as only the first of future international conferences on
technological imagination, demonstrating the shared intent to repeat the encounter
in a few years, when the experience acquired in the meantime will doubtless add to
the value of the event.
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Chapter 2 ®)
Opening Lecture: Digital Spaces oo
and the Material Culture

Pietro Montani

Abstract In this article, I will develop the following points: (1) The imagination is
structurally technological as it is entangled with historically dominant technologies;
(2) these orientate the reconfiguration of its multimodality, i.e., the fact that the
imagination does not work only on the optical and visual level but extends its action
to all of our sensorimotor system; (3) how this re-modeling is influenced by digital
technologies remains to be clarified; and (4) in this problematic field, there are two
opposing lines of development, which I will treat with some examples.

Keywords Imagination-technology entanglement - Multimodality of
Imagination - Multimedia Environments

The expression “Technological Imagination” can be interpreted in two ways.

Firstly and among other things, our imagination operates brilliantly and creatively in
the technological field, introducing major innovations therein not only functionally
speaking but also in the aesthetic (products that are more appealing and enjoyable to
use) and ethical (products that improve quality of life and the environment) sense.
This first linguistic use is widespread in the field of architectural design. However,
the second meaning of the phrase is more radical and specifically that a profoundly
technological element is at work in the human imagination as such. I shall focus
here on this second meaning, in the belief that a philosophical and anthropological
approach that justifies and clarifies it will prove particularly helpful in the current
phase of technological development which is strongly marked by an—often unhesi-
tating—reoccurrence of the fear that human cultures have always had of technology.
Simply think of Artificial Intelligence (on which I shall say a few words at the end of
this article) and the presumed or real “dehumanization” scenarios that it seemingly
indicates.

I have mentioned a philosophical and anthropological approach. Allow me to
introduce this by taking a cue from a helpful concept disseminated primarily by a
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famous Walter Benjamin essay on art in the age of its technological reproducibility
but that has long and greatly ramified roots. I refer to the concept of a “field of action”
(Spiel-Raum) that, from their earliest beginnings, human cultures managed in their
relationship with material reality. It is a space that, to Benjamin’s eyes, technically
produced works of art reflect with particular plasticity, given that in the “decay of
the aura”, which distinguishes them more than all, “what is lost (...) is matched by
a huge gain in the scope for play”.!

In the Benjamin essay in question, the concept of “play” is thematic within an
important distinction between two forms of technology, defined, respectively, “first
and second technology”, albeit not chronologically speaking. It is in the third version
of the essay that the idea of a “second technology” is discussed in a way that only
today, in the digital era, can Benjamin’s great foresight perhaps be appreciated. His
concept is that the way in which the human being’s relationship with technology—
which he sees as constitutive and not adventitious—is initially manifested is founded
on ritual, magic, and semblance, and accompanied by a second founded essentially
on play and experimentation. In this, Benjamin clearly falls within a tradition of
thought that is associated in philosophy with the names of Kant (who saw the “free
play of imagination and understanding” as the source of human experience) and
Schiller (who spoke of a genuine “play drive” in the human being).

This is how Benjamin describes the second technology:

The origin of the second technology lies at the point where, by an unconscious
ruse, human beings first began to distance themselves from nature. It lies, in other
words, in play.

(...) The first technology really sought to master nature, whereas the second aims
rather at an interplay between nature and humanity.

The primary social function of art today is to rehearse that interplay.’

In a work note of 1936, Benjamin added a striking observation on “human nature”,
of which he underlines the profoundly mediated nature: “Concept of second nature:
this nature has always existed but was not previously differentiated from the first. It
only became the second when the first formed within it.”3 This is a genuine paradox
that I wish to reformulate as follows: the main trait of human beings consists in
their ability to distance themselves from the material world and see in its spaces and
opportunities for technical play. This means that “human nature” has from the very
first been technical (a ‘second’ or ‘mediated’ nature) and, more precisely, that human
sensitivity and imagination can, in principle, be implemented technically.

Here is a simple and effective example: the sensitivity and imagination of those
who cannot see or who have lost their sight extend to the tip of the long stick they
use to gain a sense of their surrounding space.

1'W. Benjamin, Selected Writings, vol. III, edited by Howard Eiland and Michael W. Jennings
(Cambridge, Harvard University Press, p. 127).

2 Ibid., p. 107-8.

3 Quoted from the Italian critical edition Opere Complete di Walter Benjamin, vol. VI, Einaudi,
Turin 2004, p. 309.
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This reference to space is particularly important here. One of the principal fields of
action mentioned by Benjamin is linked to a specific and extremely technical ‘game
of spatializing’. In other words, the spatializing characteristic of humans stems from
the fact that the human sensitivity and imagination prove technically implemented
therein.

The philosopher Martin Heidegger—in many ways totally incompatible with
Benjamin—had a similar thought on this point. Space is not something ‘given’
but the result of active spatializing. What does spatializing mean? Here is one of
Heidegger’s examples: imagine the action of clearing a path through a dense and
compact blanket of snow. Try picturing it and you will immediately realize that it
cannot be done without introducing a tool to which the human body spontaneously
resorts for the execution of this operation. Heidegger’s philosophical vocabulary
contains several words to describe this spontaneous recourse to a technical means by
the human body. One of these words is Verldsslichkeit, reliance. The human being
relies on technology, adopting its resources very naturally. In a famous comment on a
Van Gogh painting, Heidegger added that the very essence of the technical medium,
i.e., its usability, rests on its Verldsslichkeit.*

What defines the human being’s “second nature” is therefore its reliance on
technique.

It is the natural technical mediation that allows the human to feel, experience,
and modify the space wherein its life forms are organized. So, the human habitat
has from the very first been a media environment, something built within which the
unbuilt takes its authentic form. Precisely as the first, nature only takes shape within
the second. A striking description of this condition can be found in an important
Heidegger text, Building, Dwelling, Thinking.

The bridge swings over the stream “with ease and power”. It does not just connect
banks that are already there. The banks emerge as banks only as the bridge crosses
the stream. The bridge designedly causes them to lie across from each other. One
side is set off against the other by the bridge. Nor do the banks stretch along the
stream as indifferent border strips of the dry land. With the banks, the bridge brings
to the stream the one and the other expanse of the landscape lying behind them. It
brings stream and bank and land into each other’s neighborhood. The bridge gathers
the earth as landscape around the stream.’

The Recapitulating: human sensitivity and imagination extend themselves sponta-
neously into artifacts that are incorporated, internalized, and adopted. In doing so,
they differentiate their “field of action” (Spiel-Raum) in an ever more refined way,
proving particularly receptive to the affordances present in material reality. Simply
think of how many different operations can be executed with a stick and in how many
different ways we can ‘feel’ a stick as an extension of our bodies.

But what happens when sensitivity and imagination rely on technique? The imag-
ination, in particular, is remodeled by this technical interplay with nature and this

4 Cf M. Heidegger, Off the Beaten Track (Cambridge: Cambridge University Press, 2002).

SCfM. Heidegger, Poetry, Language, Thought, translated by Albert Hofstadter (New York: Harper
Colophon Books, 1971.
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re-modeling primarily affects one of the principal properties of the imagination, its
multimodality—namely the fact that the imagination works not only on an optical
and visual plane but extends its action to our entire sensorimotor system. The most
recent acquisitions on the human brain tell us that no areas of the cerebral cortex
which are specialized for certain functions—e.g., those intended for sight—cannot
be given a new function. For example, in the event of supervening blindness, the
areas of the cortex responsible for vision can receive input from tact or hearing. So,
itis by no means metaphorical to say that blind people see with their hands (extended
into a stick) or ears.

I believe that the spontaneous technical reliance of the human imagination is
manifested in a highly significant manner at the level of its multimodality, which is
reorganized by it. This means that the technological human imagination is continu-
ously engaged in a complex game in which its multimodality is reorganized in a way
that also redefines the crossover zone between the built and the unbuilt (remember
Heidegger’s effective bridge example). And that new dimensions of the “material
culture” emerge in this game along with new ways of being of what we call “matter”
or “material reality”. In short, the technological imagination is constantly engaged
in integrating its different components in a new manner and, thanks to this game,
renegotiating the boundaries between the material and the virtual, the natural and the
artifact, and the built and the unbuilt.

The verb integrate defines this game better than any other but beware, in no way
does integration mean peaceful reconciliation. One example, which is striking to the
same degree as it generally goes unnoticed, will help specify this point of capital
importance.

In one event in the specific evolutionary history of Homo sapiens, the work of
integration and multimodal reorganization performed by the imagination gave rise to
areal paradigm. This occurred when Homo sapiens (and it alone) acquired the most
powerful of all its technologies, spoken language. This technology is to be considered
totally distinct from the expressive, mimetic, and gestural communication systems
employed by the genus homo many thousands of years before the sapiens species
appeared (today accredited as approximately 300,000 years ago) although, of course,
no spoken language could have emerged during evolution without the support of those
more archaic systems.®

Homo erectus, for example, was responsible for a prolific tool production. Nean-
derthal perhaps created the “Schoningen spears” which in terms of ballistic properties
are by no means inferior to modern competition javelins. Clearly, these tools would
have been impossible to design and use in the context of cooperative strategies in
the absence of a solid system of mimic and gestural communication. But spoken
language marked the emergence of something completely new. It was a system that
could, and potentially inexhaustibly, classify not only the countless objects found
in the world environment but also those properties of theirs that were transferable
to other experience contexts (think again how many different tools can be obtained

6 For a discussion of this point, please see Montani, P., Technological Destinies of the Imagination
(Milan-Udine, Mimesis International, 2022).
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from just a stick): an extremely powerful system for recognizing the potential present
in material reality and increasing it at the same time.

So, this technology introduced a new component into the multimodality of the
imagination which, on the one hand, massively boosted the degree of cognitive
specialization accessible to human life forms and, on the other, forced the imagination
to increase its ability to infegrate the diverse components active in its multimodal
work.

This appears obvious to us today, and spoken language seems the most natural
of human resources. However, not only was it very different for many thousands of
years but what we perceive as something obvious is, actually, the result of a complex
work of integration. From that moment on, and irreversibly so, human experience
conformed to a complex entanglement model that I would like to exemplify with the
image of the Borromean rings.

Releasing one of these rings also releases the other two. This means that there
is a constant co-determination and co-evolution among the three elements and that
the integration of spoken language into the multimodality of the imagination was
the first, and by far the most potent, example of “augmented reality”’: matter and
inhabitable space were also hugely expanded and could be reorganized.

The requisite of co-evolution is far and away the most important of those present
in the paradigm of the Borromean knot. I shall end by highlighting some points
regarding the prospects of a technological imagination in the era of growing global
digitalization.

The principal question is: how do digital technologies interpret the co-evolutional
paradigm I have just presented in the structure of the Borromean knot? We can look
to Artificial Intelligence (AI) to move toward clarifying this point. We all know that
one of the most prominent forms of spectacular progress accreditable to Al concerns
machines capable of deep learning, namely of autonomously employing the learning
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processes of the ability required to execute a certain task (e.g., recognize images
and their production). One of the most significant (and troubling) elements of deep
learning is that, once provided with the basic instructions on the task to be performed,
the machine analyzes the objects to be classified with the aid of samplings that can and
usually do avail of criteria of a totally different pertinence from those in use among
humans. However, although the criteria differ, these machines perform extremely
accurately. Nonetheless, their most glaring limitation consists in their substantial
inability to adequately adopt the element of unpredictability. As a result, the more
their radius of action coincides with that of a circumscribed, self-referenced, and
strictly programmed environment, the better the algorithms to which these machines
respond will perform. The effective concept of envelope has been proposed (e.g., by
Luciano Floridi)’ for this type of environment. So, for example, to create an algorithm
capable of driving a driverless car that offers the maximum safety guarantees we
would have to design a motorway network specially devised for its performance,
namely an envelope: a tendentially closed space immunized (as far as is possible)
against all contingencies, filled with predictive automatisms, and therefore broadly
devoid of interactive plasticity.

The design of the inhabitable spaces of our future smart cities might be based on
this principle which would take to the extremes the strict channeling of sensitivity
typically linked to security issues (the promise to shield against contingencies and
the unforeseen) generally present in technology.

A good empirical criterion that better defines the action of a technological imagi-
nation in the digital era might consist in distinguishing between devices that support
this autistic, anesthetic, and securitarian deviation and those which counter it directly
or indirectly. Between those oriented toward transforming space into an envelope and
those oriented toward enriching media environments via a growing and diversified
integration of virtual spatiality and real spatiality.

To end, I would like to suggest schematizing this alternative by distinguishing
between substitute media environments and integrating media environments. And
I would like to suggest that only the latter can implement new prospects for the
material culture, starting from technical spatialization practices, intended in all their
breadth.

Here are some examples, chosen without any pretense of systematization, of which
a future archeology of digital media might avail.

The most classic example of a substitute digital environment project was perhaps
Second Life which, not by chance, actually died out in a few years. Diversely, I am
by no means sure whether the same can be said of Zuckerberg’s Metaverse. As we
all know, Metaverse is still at the project stage, but the element of integration seems
firmly present in the planned media environment. We should keep a close eye on this
point.

As concerns integrating environments, here are four very simple everyday exam-
ples for our archeological outline. The first is the Hologram protest of 2015 via which

7 Floridi, L. & Others, ‘What the Near Future of Artificial Intelligence Could Be’, Philosophy &
Technology, Springer Nature, 2019, https://doi.org/10.1007/s13347-019-00345-y.
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a group of citizens in Madrid circumvented a government ban on demonstrations by
having a virtual march pass before the Spanish Parliament. The second is the totally
unforeseen therapeutic effect of the Pokémon Go game launched a few years ago.
Many autistic children freed themselves from their spatial confinement without diffi-
culty thanks to the integration of the app, which reorganized their relationship with
space in a non-threatening manner. The third example, Be my Eyes, is a standard
smartphone app that, via the remote assistance of a partner, acts as a guide for the
spatial orientation of the blind or visually impaired. It is conceivable that the smart
glasses envisaged in Zuckerberg’s project will opt for this integrating model rather
than the substitute mode of VR headsets. The last example relates to robotics. Among
the many possible examples, I shall mention only ANYmal, a robot designed to gain
insight of and take samples of ecological changes interactively when operating in
close contact with several natural environments. Lastly, in the social robotics sphere,
it seems remarkable that the contrast between substitute and integrating is thematic
and narratively essential in the recent fine novel Klara and the Sun by Kazuo Ishiguro
(2021) which in a expert and informed manner foresees potential scenarios of our
coevolutionary relationship with machines.

I shall end with the following claim: the processes that technically reorganize our
spatiality result in the emergence of an opposition between the plasticity that asserts
itself at the crossroads between cyberspace and real space and the anesthetic closure
that characterizes the programmed envelopes linked to the optimization of Al perfor-
mance. Designing the spatiality of media environments ought to take this opposition
into account and put itself in a position to interpret their dialectics creatively.

Now, that is an objective for the material culture of our future.
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Part 1
Session | Innovation

The digital revolution, heralded and described not only prior to its conclusion, but
before it had even been triggered, is the key topic on the agenda of the world
of planning and construction. A new paradigm is needed, in order to replace the
documentation-based approach with a practical method of quality control able to
recognize, in structural evidence and building processes, pivotal factors of develop-
ment that can be used to measure and monitor the performance of the works to be
built and the parties involved.

The initial transition to the digital world, focused on three-dimensional models,
necessarily led to a significant transformation in planning, design, construction, and
management, in terms of both content and participants, with a focus on the orga-
nization of collaborative information flows and production procedures, optimizing
instruments crucial to determining when top-quality results have been achieved.

It is precisely this surprising stock of untapped but available potential that makes
digitalization appear to be less a phase of evolutionary adaptation, strictly speaking,
than both a major moment of growth and a tremendous opportunity.

The session is designed as an occasion for discussing the features of the driving
factors of the imminent digital revolution, with particular attention to innovative
methods and instruments for controlling the quality of construction projects and
processes.



Chapter 3 ®)
Innovation for the Digitization Process e

of the AECO Sector

Fabrizio Cumo

Abstract The conference’s Innovation session gathered more than 20 papers ranging
from the digitization of the construction world to the digital twin of complex infras-
tructure such as port areas. The common denominator of the presentations was the
methodological search for the best combination of physical reality and digital repli-
cation, always putting the functionality and operability of the built environment at
the center of the study. In fact, the contributions, although coming from very different
research realities, clearly highlighted the inescapable path toward the integration of
the digital world in the AECO sector.

Keyword Digital Twin -+ AECO - IOT - Digital platform

The cultural and socioeconomic shocks of the last years, deeply marked by the
pandemic crisis, are proposing with the greatest urgency new thoughtful and evolu-
tionary visions building on all positive and negative recent experiences, bearing
in mind the fundamental contribution of technological innovation to cope with the
present global changes scenario.

The dawn of the digital revolution heralded and described before it had even been
triggered is a key issue on the agenda of the built environment, considered at any
scale of analysis. It seems that a new paradigm is presently needed, in order to replace
the actual documentation-based approach with a practical method of quality control,
able to recognize both in structural evidence and building processes, those pivotal
factors of development that can be used to measure and monitor the performance of
single and multiple buildings and the parties involved.

The initial transition to the digital world, which focused essentially on three-
dimensional models, led to a significant transformation in planning, design, construc-
tion processes, and management, in terms of both contents and participants, with a
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focus on the organization of collaborative information flows and production proce-
dures, optimizing instruments crucial to determining when top-quality results have
been achieved.

It is precisely this surprising stock of untapped but available potential that makes
digitalization appear to be less a phase of evolutionary adaptation, strictly speaking,
than both a significant moment of growth and, in the meantime, a tremendous
opportunity.

As a matter of fact, the digital revolution is becoming more and more an essential
asset at the core of architectural design and construction activities, and this is calling
for the mentioned paradigm shift from a document-based approach to a concrete
application of a quality control method, to be reflected in the use of structured data
within all construction process (Agostinelli et al. 2020).

This is the reason why, the ‘Innovation’ session within the ‘Technological imagi-
nation’ conference—held in Roma La Sapienza in June 2022—has been designed as
an occasion for discussing those features and tools to be considered as driving factors
of the mentioned digital revolution, with careful attention to innovative methodolo-
gies and instruments for controlling the quality of construction projects and processes,
as well as their integration with best available technologies.

The session focus centered on the following topics proposed for the discussion to
the participants:

ICT Innovations in Architecture and Civil Engineering;

Digital Transformation and AEC and The Role of Enterprise Architecture;
Advances in Digital Engineering, Computing, and Simulation for the AEC
Industry;

Innovative Digital Technologies and Engineering Systems (e.g. Digital Twins);
Project Management in design and construction processes;

Advances in digital engineering, computing, and simulation.

The introductory statements were entrusted to highly qualified technology and
communication experts. The initial contribution to the debate was an interview by the
editor in chief of La Repubblica, Mr. Maurizio Molinari, who was asked to elaborate
on his vision of the new professional profiles emerging as a result of the impending
digital transition. Afterward, it was Professor Michael Grieves, the developer of the
digital twin approach in 2002, who was asked to make a projection of prospects after
the digital twin.

Data analysts are usually focusing on the process of combing data to find new
relevant patterns for the business sector or other stakeholders. BI analysts are more
suitable at making sense of what has happened and doing so at scale. Data analysts
are better at looking for patterns that state what might happen, and vice versa. Bl
analysts are sounder at translating business requirements into the appropriate graphs,
charts, spreadsheets, and dashboards. They tend to work close to the front line with
business users and subject matter experts. They also need a solid understanding of
business workflows, finance, and accounting to translate the raw data into a form
that final users would find easier to use. BI analysts need a deep understanding of
the technical side of working with structured databases and data warehouses. They
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must be fluent in writing complex SQL queries and creating complex joins across
tables. Familiarity with various query optimization techniques helps ensure they
create reports that cut database processing overhead.

BI analysts may get formed with very different SQL data transformation skills.

For example, they may work with extract, transform, and load tools, to transfer
subsets of data from an operational database into a data warehouse to support a new
query. Some basic user experience design skills can also help them identify the best
way of presenting data to users that is simple and can explain the appropriate story
(Cristani et al. 2015).

The next keynote speaker, Prof. Grieves, provided an overview of the state of
digital innovation and pointed out that digital transition is already going further,
converging into experiments in the metaverse. According to Prof. Greves, the driving
force behind this transition is the Digital Transformation of business, with exten-
sive use of advanced technologies related to artificial intelligence, digital twins,
augmented and virtual reality, AR/VR goggles, and wide connectivity.

Digital transformation is already transferring part of the activities to cyberspace
where even portions of the company’s assets are relocating, changing their economic
value; this process can be both an issue or a huge opportunity. To leverage the
opportunity, most companies will need to transform their business models and their
market offer. The potential issue is whether their market could also shift to the
cyberspace with similar rapidity and whether it would make sense to create rapidly
metaverse as a platform to meet their customers and provide them with a satisfying
experience.

How and when people will actually access the metaverse is the current unknown
of the matter: there will be probably a hybrid situation where part of the company
(processes, activities, resources, services, software products) will be in the cyberspace
and part of the customers will be accessing those by moving to the cyberspace,
thus effectively transacting in the metaverse. However, still part of the company
will remain in the physical space and consequently part of the transactions will be
occurring in the physical space. A mixed space will keep existing where the cyber is
in connection with the physical dimension for a long time.

Afterward, Prof. Maurizio Talamo, full professor of cyber security at University
of Rome ‘Tor Vergata’, opened as key discussant the thematic session on innovation,
with an introductive speech. Prof. Talamo emphasized how the concept of cyber
security is of paramount importance in the development of digital innovation and
clearly highlighted the most relevant fields of application for this matter in the field
of innovation, namely:

Risk Assessment and Management;

Business Continuity and Resilience;

Cyber Defense;

Digital Identity management and Privileges;
Application Security (API, ERP, secure code review);
Data Protection.
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For assisting construction industries, manufacturing, and business opportunities,
digital security can employ the technology to stress-test and otherwise evaluate the
vulnerabilities and capabilities of controls on computing environments. The ability
to attack a live twin of a production environment—complete with ongoing updates
reflected from the original system or environment—without putting data or produc-
tivity at risk potentially allows security teams to be as aggressive as they need to be
without compromising operations (Cristani et al. 2016).

Concerning the contributions to the session, 18 papers were accepted for publi-
cation, coming from several Italian universities as well as from academic institu-
tions from Iran, Pakistan, and Belgium; five contributions were selected for oral
presentation at the conference, namely:

o Short-Term Wind Speed Forecasting Model using Hybrid Neural Networks and
Wavelet Packet Decomposition;

e Digital Twin for an innovative waterfront management strategy. Pilot project
DSH2030;
Digital Twin Models Supporting Cognitive Buildings for Ambient Assisted Living;
COGNIBUILD: Cognitive Digital Twin Framework for Advanced Building
Management and Predictive Maintenance;

e Untapping the potential of the digital towards the green imperative: the interdis-
ciplinary beXLab experience.

The most selected topic by the authors has been ‘Innovative Digital Technologies
and Engineering Systems (e.g. Digital Twins)’.

The ‘digital twin’ concept is returning frequently among the keywords as well
as ‘Maintenance’. Also, the ‘Energy’-related topic received a consistent attention,
intended in some cases as ‘simulation’ as well as ‘culture’.

The field of technological innovation seems a very productive ground for method-
ologies, tools, and experimentation, and the digital twin emerges as the most
promising methodology.

The analysis of the selected interventions also shows that the main use cases of the
presented methodologies concerned the fields of energy management, maintenance,
and safety applied to the whole built environment (both single building and more
complex infrastructures). Innovation in technologies leads to the following major
innovations:

® For energy: integrated management of local micro-grids capable of simultane-
ously managing energy consumption and production;

® For maintenance: moving from ‘scheduled maintenance’ to ‘predictive mainte-
nance’;

e For safety: use of imaging and computer vision technologies to automati-
cally monitor abnormal behavior, processes, and management of human and
instrumental resources.

Research in technological innovation is confirmed as the field of applied exper-
imentation on which to continue implementing the industry/university relationship.
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Most of the papers in fact concerned experimental applications of applied technolo-
gies with direct connection with the built environment such as, for example, the
utilization of digital workflow for social housing deep renovation design process.

In conclusion, itis important to underline how innovation is one of the fundamental
drivers for the green and digital transition of built environment, where technology
has a key role for many different aspects.

Innovation is crucial for all industrial sectors to keep their competitive edge,
as it fosters a shared culture of constantly looking to do things better. It can help
organizations become more efficient and sustainable, adapting to continuous and
multifaceted changes of the conditions in which they operate.

Adopted at scale, it can create more consistent supply chains, with each member
driven to meet a shared goal of progressive change and improvements, guided by
the latest standards of construction methods, construction products, or facilities
management.

The increasing diffusion of innovations on the organizational-managerial level
with the use of information Communication Technology (ICT), both thanks to the
introduction of these technologies together with those of electronic systems for
plant automation, security systems, and communications in the building product
to realize the new forms of building control and management that are variously
defined as Computer integrated Building (CIB), when applied to tertiary buildings,
‘domotics’ or Home Automation, when implemented in residential construction sites
(Scannapieco et al. 2017).

In this direction (technological and organizational innovation), new technolo-
gies based on electronics play a very crucial role. They allow the efficient realiza-
tion of administrative, material purchasing, design, and work scheduling operations,
with a small number of technical employees, favoring, through the concentration of
information and the possibility of decentralizing production functions.

Information technologies formalize and standardize procedures and lead to
the development within the companies of precise and defined responsibilities for
specific problems, favoring the processes of specialization and technical-managerial
management. Innovation, research and development, and invention are closely linked.

Research and development thrive on the application of new information that will
aid in the development of new technologies, products, services, or systems. Inventing
new products or services is a sign of a progressive organization and can be a significant
revenue earner.

Innovations drive efficiencies through standardization, while many technical inno-
vations have created joined-up workflows beyond the physical space, from offsite
construction to virtual reality, the Internet of Things, and flying factories.
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Chapter 4 ®
The Digital Revolution and the Art e
of Co-creation

Maurizio Talamo

Abstract The digital transformation process is creating a system of new digital
technologies that will give rise to an autonomous ecosystem capable of predicting
and determining what will happen in the physical world. The digital twin seen as a
moment of creation of a self-named digital model (digital alter ego) and guided in
its design by an artificial intelligence can be a source of concern, questioning the
central role of the person and of his intelligence in the creative process. The most
important problems are: Artificial intelligence capacity to extend its capabilities in
a unpredictable way and the inability to understand how artificial intelligence builds
its solutions. After hinting at the roots of this problems, we will introduce co-creation
as a new way of conceiving the collaboration between the human being and artificial
intelligence. Co-creation requires to solve the problems outlined above and this could
perhaps define new frontiers of creativity.

Keyword Artificial Intelligence + Machine learning - Cloud computing

4.1 Introduction

Information technologies were developed at the end of the Second World War to
make the organizational processes previously carried out either by man or by dedi-
cated machines more efficient and faster. This has forever changed the way we
work andinteracting with each other. Data has become the central element of all
economic processes. Now, we are about to take a further step, and we are about to
come to constitute a real virtual ecosystem in which all the processes that regulate
our life will be the result of a negotiation between the digital alter ego of the physical
world and the whole ecosystem. The protagonists will be the engines of artificial
intelligence and they will be responsible to find the solution of a complex scien-
tific problem or the planning of a trip or simply to design the supply system of a

M. Talamo ()
Tor Vergata University of Rome, Rome, Italy
e-mail: maurizio.talamo @uniroma?2.it

© The Author(s) 2023 27
E. Arbizzani et al. (eds.), Technological Imagination in the Green and Digital Transition,
The Urban Book Series, https://doi.org/10.1007/978-3-031-29515-7_4


http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-031-29515-7_4&domain=pdf
mailto:maurizio.talamo@uniroma2.it
https://doi.org/10.1007/978-3-031-29515-7_4

28 M. Talamo

soda machine that suits the customer taste. We are at the beginning of this transfor-
mation process where the new Al technologies will be problem-solvers able to train
themselves. Nowadays these new technologies are beginning to glimpse; there are
already concrete examples of how this model will work, and what is still unclear is
what will be the role of the “human being” inside to this digital ecosystem.

Information technology introduces, from the very beginning, a different way of
seeing machines. Until the 1950s, the “modern” industrial model invented a machine
to solve every single organizational problem. With the advent of the computer, the
paradigm changes a program for every problem, but the machine, the computer, does
not change.

It was 1994, the year Netscape introduced its first commercial browser called
Navigator. This browser has changed the nature of the Internet. Until then, it was
reserved for the academic and scientific community. Now, it becomes a tool offered
to everyone. As the use and influence of the Internet continue to grow, companies
will need to offer new services and new solutions to meet the needs and demands of
consumers; to be successful, you need skillful strategies that combine digital media
with conventional media: the www has born. Now artificial intelligences are inte-
grated into this infrastructure to interact with humans, learn from them, understand
their needs and guide them in their choices (McCarthy 1996).

4.1.1 Impact on Society

The web becomes a “virtual” space where an individual can build increasingly
complex information, simply by asking on the network. It becomes a privileged space
to create and make available new contents through tools for sharing information,
knowledge, and culture. For example using a simple text I could build a completely
new and complex 3-D image. The digital economy market is thus changed, giving
rise to a few large Al platforms which base their strength and wealth on the quantity
and quality of the data in their possession and on the ability to know and interpret this
huge amount of data to solve complex business problems.

4.2 The Second Digital Revolution

The development of large “social network™ platforms at the beginning of 2000 made
it clear that the web itself was a place where the user could build his own digital iden-
tity, through which to share with others a virtual world made up of similar communi-
ties for business, cultural, or personal interests. LinkedIn, Wikipedia, Facebook, and
Twitter are social networks in which billions of people share knowledge or simply
represent themselves in a role-playing game that mimics reality. The algorithms
that influence guide behaviors on social networks have the characteristic of bringing
together like-minded people in relation to particular topics of common interest. In
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2007, after various attempts made by various companies, Apple introduces the new
iPhone technology that makes it clear to everyone how a device should be made. this
kind of device is accompanying us in all our movements, allows the sharing of multi-
media data on the Internet and continuously interact with social networks through
natural and very simple gestures. Our smartphone is now associated with a digital
identity, such as the Apple ID, which recognizes us on the network in everything we
do. Now artificial intelligence like ChatGpt are extracting all the knowledge in the
web and are able to interpret this knowledge interacting with human beings at any
level: answering complex questions or simply doing conversation (Cooper 2023).
The relationship that exists between the Al engine and the human being is asymmet-
rical. the human being sees the result of an elaboration but does not know how and
what led to that result. Even the result may exceed the expectations of the Al engine
creator himself. Instead, the Al engine takes into account all the information that
has been given to build the solution and therefore learns how to improve its training
level.

4.2.1 The Era of Digital Transformation

Everything we have described so far leads us to conclude that we are in the pres-
ence of a digital transformation process of the companies and more generally of all
organizational forms and that this will have numerous results.

The enabling technologies of this process are the introduction of the Internet of
things, blockchain.

The Internet of Things is used to provide any device, from washing machines to
nano-machines, with a digital identity managed through appropriate infrastructures
(Brown 2016; Rouse 2019; Xie and Wang 2017].

The blockchain with distributed ledger technology is a system that aims to
allow negotiations and transactions to be carried out within a distributed world of
digital identities, ensuring the verification of the correctness of transactions, without
intermediaries (Narayanan et al. 2016; Sherman et al. 2019].

These new technologies will make it possible to use Al in every human activity
from the simplest to the most complex scientific research activities. It could happen
that an Al system tells us that a nuclear plant is safe without us being able to really
understand the reason for this statement. The point is that in this way we will not have
the opportunity to increase our ability to explore new ways of creating. an example
is that of a pastry chef who asks us if we want a cake. We explain our tastes to him
and he goes to the kitchen and comes back with a delicious cake. So we tell them that
we want to become pastry chefs. We then ask him to explain his recipes, his tricks
and the working method he applies. If he does this together we will be able to make
better and more creative cakes. But the pastry chef replies that he doesn’t know all
these things. He makes cakes for those who want to eat them and that’s it.
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4.2.2 New Technologies and the New Model

I0Ts, blockchain and also cloud computing will make it possible to use Al in every
human activity from the simplest task to the most complex scientific research task
(4,5). It could happen that an Al system tells us that a nuclear plant is safe without
us being able to really understand the reason for this statement. The point is that in
this way we will not have the opportunity to increase our ability to explore new ways
of creating: an example is that of a pastry chef who asks us if we want a cake. We
explain our tastes to him and he goes to the kitchen and comes back with a delicious
cake. Afterwards we tell him that we also want to become a pastry chef. We then
ask him to explain his recipes, his tricks and the working method he applies. If he
does this, together we will be able to make better and more creative cakes. But the
pastry chef replies that he doesn’t know all these things. He makes cakes for those
who want to eat them and that’s it.

4.3 Where We Go: The Virtual Ecosystem
and the Evolution of the Al

The almost science-fiction vision of the late 1950s of a world of cybernetic automa-
tons gave rise to a real literary genre, cinematic with reflections on design and art in
general.

In forms and ways different from the imaginary of those years, it is translating
into something real. With a play on words, this reality is materializing in a virtual
ecosystem where very sophisticated software programs process huge amounts of
complex information to relate digital entities for social, cultural, and economic
purposes: a digital twin of our society with its rules and its critical issues (Alraddadi
et al. 2020; Scientific American 2018; Lai et al. 2020). Ultra-fast networks, G5/6/X,
immersive reality devices, drones, nano-sensors, underwater, or space clouds are
technologies that allow the development of computer code, programs that cooperate,
make decisions, and determine the quality of services rendered by this ecosystem. A
key role in the formation of this ecosystem is represented by the evolution of artificial
intelligence. Artificial intelligence has made it possible to achieve amazing results
in the most diverse sectors.

Artificial intelligence is currently one of the most disruptive classes of tech-
nology whose capability is rapidly improving thanks to the improvement of various
factors: enormous diversity of data collected from various sources; availability of
large economic archives; development of faster and more powerful computers; and
improvement of artificial intelligence methods. For the past decade, Al has been
ubiquitous and is not limited to just computing, and it has evolved to include other
areas such as health, automotive, safety, education, business applications, and secu-
rity. All this was made possible mainly by the introduction of technology called
machine learning, able of classifying and interpreting large amounts of data in order



4 The Digital Revolution and the Art of Co-creation 31

to train an artificial intelligence engine to perform a certain task. It is evident that the
applications of this technology are the most varied, from the game of chess to the
recognition of natural language.

Al will play a predominant role in providing intelligent solutions not only for
current outcome-based care, but also for preventive care (Topol 2016). Furthermore,
inrecent years there has been an exceptional increase in the unstructured medical and
health data collected which is now available. This huge amount of data has provided
a platform for artificial intelligence to structure data and train to predict disease and
move to “precise medicine”. Precise medicine is described by the National Institutes
of Health as “an emerging approach to disease treatment and prevention that takes
into account the individual variability in genes, environment and lifestyle for each
person”. It provides a more accurate prediction of the mode of treatment and strategies
to prevent a specific disease. IoT platforms integrate Al capabilities such as machine
learning-based analytics, gaining the ability to detect anomalies generated by sensors
and devices.

Machine learning approaches coupled with the IoT are able to make opera-
tional predictions 20 times faster and more accurate than traditional business intel-
ligence which usually monitors numerical thresholds. By 2020, 85% of interac-
tive customer communication is expected to be automated and handled without any
human assistance (Gartner).

Cyber security is the discipline that easily benefits from Al. To ensure versatile
and stable protection, cybersecurity systems must consistently conform to the new
dynamic environment. Cisco’s “2018 Cybersecurity Annual Report”, which exam-
ined a broad cross-section of trends and patterns in data theft, data loss, malware, and
other issues, found that one-third of security managers is “completely dependent”
on artificial intelligence to safeguard sensitive corporate information. However, the
Al community is also realizing that the use of “intelligent” technologies can have
a strong negative impact on many aspects of an individual’s life. The loss of jobs
replaced by machines is an aspect to be taken into account. New professions are often
underpaid as less skill is required to perform tasks supervised by an Al engine. It is
necessary to have a vision to guide the development of technologies toward objectives
that allow the Al engines, autonomous and different from each other, to cooperate
with each other to, on the one hand, determine a virtual ecosystem in which the
individual as such and the individual within his community can develop his creative
potential to the fullest and best; on the other hand, there is the risk of creating a virtual
ecosystem in which the individual is a subject who passively lets himself be guided
in his choices. To understand what we are talking about, the best-known example is
the creation of software to automatically drive a car. We all know Tesla’s project and
we are interested in pointing out how the problem of allowing an Al engine to drive
a car autonomously is dramatically different from providing Al support to a driver
to help him drive. In the first case, the Al software will have to autonomously decide
not only for itself but will have to take into account the behavior of other “artificial”
or natural drivers, going to determine an overall movement strategy of the vehicles
in the road infrastructure that delimits them that minimizes the risk ensuring vehi-
cles reach their destination safely. Another example is the management system of a
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smart city or critical infrastructure. All these systems that interconnect autonomous
artificial intelligence systems that cooperate in carrying out a small or large task are
the near future. The completion of the second digital revolution is approaching.

In this paper, so far we have not addressed, if not marginally, the ethical problems
that emerge from the impact of technologies on the lives of all of us. There is normally
a favorable position for technology which states that its development should be left
free as it is regulated by the market and that technology takes us to the best of worlds
possible. This is contrasted by a position in which technologies are viewed with fear
and tend to reject them, seeing only the negative aspects.

A position has recently emerged that is the result of hard research and experi-
mentation work that has made it possible to understand in a scientific way that the
development of Al technologies, in this new and complex dimension, is neither posi-
tive nor negative in principle, but it requires interdisciplinary knowledge to achieve
the necessary awareness to be able to make the right choices.

Asnoted by prof. Josef Sifakis1, “There is no single solution that is totally reliable,
there are a set of possible solutions with a reasonable degree of reliability. Aware of
the critical issues, we must accept the percentage, even if low, of the risk of error and
therefore of an accident”.

This decision of which solution to adopt from time to time concerns the policies
that are defined by the institutional decision-makers. This necessarily requires a
synthesis between ethical and technological issues to consciously determine within
what limits we want systems to act.

To understand the complexity of the synthesis process introduced above, it is
necessary to clarify some aspects that are often underestimated (Cooper 2023).

4.4 A Possible Future: The Art of Co-creation

The virtual ecosystem that we have outlined has the purpose of guaranteeing profits
to those who with the right technological skills and adequate investments will be able
to exploit its potential best. A self-driving car can be transformed into a component
of a digital service system with extraordinary potential. The planning of the trip, of
the stops, of the supplies, and the possibility of obtaining an overall evaluation in real
time of the insurance premium are just some of the first data that can be obtained,
and on which, it can be affected interactively. There is an asymmetry of the data that
is evident. The data is used to develop sophisticated marketing strategies tailored to
behaviors, but if you want to know where your data is, it becomes a technological
criticality. The explanation is simple: marketing brings profit, and ensuring access
to your data is a cost.

All this is absolutely normal following the logic of a competitive market. The
only risk is that, while being guided by good intentions, the individual disappears
and remains a subject with the function of impersonating his own digital alter ego as
a pawn in a game between digital platforms.
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This necessarily requires a synthesis between ethical and technological issues to
consciously determine within what limits we want systems to act.

It is therefore clear that it is necessary to find a balance point between the various
different objectives, keeping the individual at the center in his aspirations and in his
physical and intellectual needs. This is the goal of truly sustainable development. It is
therefore necessary to understand how the encounter between ethics and technology
can have the same explosive effect as the encounter between profit and technology. It
is necessary to develop an original and harmonious system of knowledge that gives
rise to a highly competent interdisciplinary community in order to involve the whole
of society in a sustainable innovation project, with a view to capitalism with a social
vocation. There is a technology that we have not yet invented that sees the protection
of the rights of the individual as a basic objective, that meeting between ethics and
technology that until now we have only seen in intentions and announcements, an
open, concrete, flexible vision without be guided by a “false rationality” generated
by scarce and superficial knowledge.

Here, this is the role that the individual as such and within his own community
can and must play with respect to this virtual ecosystem that is being configured.

This leads to a new, multidisciplinary way of designing complex systems based
on Al, in which the various scientific, technological, legal, and humanistic skills
work together to build an ethical and sustainable ecosystem development model. A
challenge as compelling as it is difficult in which the ability to dialogue between
different cultural and scientific visions can produce surprising results.

When information technology was born we perceived it as a tool to be more
efficient, when the web was born we thought we could wander into a still unknown
world without thinking about the positive or negative consequences. We have listened
to companies cheering on new technologies only to be swept away by them. It was
probably an inevitable process at that time, but now we have matured in the ability
to choose and guide technologies precisely because the level of innovation they
have reached allows us to design original and sustainable paths consistent with our
priorities in the real world.

Co-creation should be understood as a process in which new technologies help
machines and humans to cooperate to overcome the boundaries of creativity as we
conceive it today.

This is a different way of understanding technology and requires different models
to develop it. To obtain these results, we need a new generation of Al technology that
is able to make the relationship between human beings and artificial intelligence
symmetrical. This means that just as we give knowledge to the artificial intelligence,
the engine should give us back what it has learned and the new learning methods
it has developed: a joint co-creation process. We are not talking about Explain-
able AI but about a vision of an artificial intelligence that guides human beings
in understanding the method used by other Al engines in solving a problem, how
they managed to extend the process of understanding unpredictable concepts more
and more complexes. A partner of the human being not in seeking new solutions but
new methods of exploring one’s creativity. A symmetrical process in which the Al
partner helps us to recover the baggage of knowledge and creative tools that we have
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provided to the Al engine and elaborated by it. A new starting point for creating new
creative processes whose complexity is all to be imagined: a new Al technology to
understand other Als.

The laws of the market will initially resist this new way of proceeding. What is
certain is that there is no easy way to transform the world into a complex digital
reality.
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Chapter 5 )
Toward a New Humanism oo
of Technological Innovation in Design

of the Built Environment

Spartaco Paris

Abstract This paper offers a reflection on the dialectical relationship between tech-
nological innovation and the culture of design for the built environment, hypoth-
esizing a scenario in which the outdated interpretation of the merely instrumental
role of technology may be plausibly recognized and overcome. Because it is increas-
ingly complex, sophisticated, and pervasive in the life of and in the space inhabited by
people, technology requires a renewed, humanistic approach in order to be governed,
selected, and used, for the purpose of improving people’s fragile living conditions
on the planet. On the other hand, people are, in and of themselves, characterized
by continuous exploration and invention to extend their abilities through technique,
and given the uncertain future facing us, technique will once again be our friend,
renewing a relationship that may be called one of philotechny rather than of pure
fideism—or of anachronistic antagonism—toward technique. Although starting from
a specific, low level of technology, the construction sector is absorbing the extraor-
dinary, accelerated advances of the technologies belonging to the digital sphere; this
may help guide the construction industry toward a new form of production, and at
the same time, it may transform the designer’s tasks, roles, and responsibilities. The
designer of the future that faces us will have to be able to operate collaboratively
within a system of vast competences, which will be mediated by the potency and
accessibility of new tools and methods belonging to the digital technologies.

Keywords Building Intelligent Modeling + DT - Integrated Design + Architectural
Technology  Technological culture of design

S. Paris (X)
Sapienza University of Rome, Rome, Italy
e-mail: spartaco.paris @uniromal.it

© The Author(s) 2023 37
E. Arbizzani et al. (eds.), Technological Imagination in the Green and Digital Transition,
The Urban Book Series, https://doi.org/10.1007/978-3-031-29515-7_5


http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-031-29515-7_5&domain=pdf
mailto:spartaco.paris@uniroma1.it
https://doi.org/10.1007/978-3-031-29515-7_5

38 S. Paris

5.1 Foreword. New Technologies as the Artificial Limbs
of Contemporary People

Different conditions and types of “technopoly” have gradually succeeded one
another, being transformed following the industrial and scientific revolutions of
modern society; first came society’s fideism toward machines, followed by the excep-
tional effects on modern society of electronics and computing (1920-1945), until the
IT revolution that we are still immersed in, in a fully post-modern society vacillating
between fideism toward the techno-sciences and oscillating awareness of the world’s
fragility.

The time we are living through appears dominated by uncertainty, even though
unceasing innovation of technique is, more and more intrusively, offering the promise
of guiding and controlling our decisions. Increasingly available enabling technolo-
gies, and the possibilities offered by computing to acquire and select an immense
quantity of data, are yet another potent field of technical/scientific research at the
service of the market economy. And yet, this does not at all appear to offer a ground
for stable forecasts so much, instead, as to underscore the context of uncertainty
we live in. In fact, this condition has of late been, in the fields of both the arts and
the sciences, the object of recent shows and major exhibitions, such as 2021°s “Tre
stazioni per Art-Science. Incertezza. Interpretare il presente, prevedere il futuro”
(“Three Stations for Art/Science. Uncertainty. Interpreting the Present, Foreseeing
the Future.”) at Rome’s Palazzo delle Esposizioni and at the Spanish Pavilion, under
the title “Uncertainty,” at the 17th International Architecture Exhibition, Biennale di
Venezia, 2021.

At the height of the crisis of modernity, authoritative scholars were already
observing that the technologies with which people are surrounded are not mere
“means.” Referring to the “devices” of the second industrial revolution, the philoso-
pher Gunther Anders wrote “because the ‘means’ is by essence something secondary.
(...) introduced ex post facto for the purpose of ‘mediating’ that end. They are not
‘means’ but preliminary decisions that are made for us before we are called upon
to decide” (Anders 1980. p.13.). The cited example is one of many relating to the
controversial relationship, starting from the modern age, between man and machine,
people, and technologies (Fig. 5.1).

Philosophical thought, traditionally distrustful if not hostile to technical/scientific
thought, has recently raised positions of dialectics more open to the role and the
pervasiveness of technique in our society. The philosopher Emanuele Severino has
recurringly raised a series of questions on the growing domination of technique, and
its limits in Western, capitalist society.

It has been noted that over the past forty years, the conception by which tech-
nique might be of use for cultural progress has been transformed; consider the
economic/productive dominion of American technical universities, defining a sort
of shared marriage between science/technique/production and the market. On the
one hand, a convergence with respect to what technological evolution represents in
our society and particularly as relates to architectures and to the built environment
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Fig. 5.1 Ulla wiggen, Cybernetic Serendipity, 1967. Biennale Arte 2022, milk of dreams. Photo
© Spartaco Paris

is sought: The interpretation that Vittorio Gregotti offered in his paper about twenty
years ago, now a matter of history, on the relationships between architecture, tech-
nique, and purpose (Gregotti 2004, p. 252), is still highly convincing. Referring to
technique, the Milanese architect observes:

“the attempt is made to portray it in two different ways: at one time considering technique as
a central, structural element, and at another as adhering to the market’s emotions and to the
incessant innovations that continuous transformation brings. The dualism between formalists
and technologists has, in both cases, a profound internal contradiction, however much they
fail to achieve reality in one way or in the other. (...) And hence the true “valorists” that we are
today; we are the ones seeking to represent, by exalting it, the current situation, the values
that exist, and therefore we turn our ability into the way of translating these words. This
appears clear in light of the theme of information technology: cybernetic culture, virtual
culture, the so-called “technological sublime.” This world, that of ancient mythology, of
magic — this world has a continuous need to project its ideas forward, and therefore we no
longer care about how things were done in times past, but we concern ourselves only with
the future, a strange future, but one that also represents the resolution of all problems, and
therefore the triumphalist future or the future of disaster.”

The paper attempts to shrink the field to the physical environment we build and
live in.

A plausible scenario for reacting to an increasingly segmented social, economic,
and cultural setting may be that of attempting to operate through new forms of
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collaboration in planning activity in the field of the research and development of
scientific knowledge, while seizing the opportunities of integrating the knowledge
we deal with when operating with newer and newer digital tools.

The pervasiveness of technologies appears to be impacting, in an increasingly
evident way, the procedures not only of planning but of managing the environment
we live in.

The rapid development of computing and the integration of different disciplines
allows the parameters based on which each discipline produces innovation to be
radically changed: The disciplines are not just miniaturized, but are also invisible
and integrated.

From utilizing technology with the objective of dominating nature, we are rapidly
going on to transforming ourselves into entities ready to be shaped by technologies,
integrating them physically into ourselves. “At the same time, our own relationship
to technology is moving beyond the instrumental to the existential. We do not just
use technology. We absorb it.” (Khanna and Khanna 2012, p. 14). The coexistence
between people and technology is being transformed into human/technological co-
evolution.

We therefore have a multitude of continuously evolving technologies that extend
our capacity for judging, planning, and controlling the environment we live in. Which
will we need? Which ones will we be able to govern? Which ones can help us change
our approaches to designing and managing our habitat?

There are at least two accompanying conditions we believe would be useful to
emphasize.

The first relates to sharing the programmatic lines of the New European Bauhaus,
particularly as regards the approach to renewing the built heritage: It is by all means
clear that, for the West and soon for Asia as well, “The twentieth century was a
story of building anew, pouring concrete in order to build a way out of poverty, or
to conjure new towns and cities out of wartime ruins or developmental missteps. As
a result, for many European countries, 80% of the buildings of 2050 have already
been built, and some 97% of these existing European buildings will need to be
renovated. (...) [t implies a refining in place, understanding repair and retrofit cultures,
developing new logics predicated on care and maintenance, on true collaboration and
participation with diverse cultures and behaviours, and on building anew only where
necessary and desirable.” (Bason et al. 2020, p. 6). This is in the conviction that
there can be no paradigm shift toward the built environment without a new critical,
and thus interdisciplinary, capacity toward the hypothesis that regenerating existing
construction might be able to produce new resources and values for society at large
and for future generations.

The second thematic sphere of approach relates to whether to verify, develop, and
more deeply analyze, with a view to operation, the scenario of reference character-
izing the digital revolution—the “digital turn”—for the context of architecture, the
construction of the built environment. From this standpoint, the conference’s contri-
butions in track innovation show interesting and fertile attempts at experimental
application of digital technologies as powerful design “materials” for people and
their environment.
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5.2 Toward a New Paradigm of the Designer in the Digital
Turn for the Built Environment. A New Scenario
of Knowledge and Skill Integration in Design Processes

Although it has been traditionally characterized by a low technology level and
content, the construction industry has also, in recent years, been affected by a
development of digitalization throughout the supply chain.

Recent studies (EU Commission 2021) articulate into three main supply chains the
spheres of application, with their innovative digital tools, to the construction sector:
data acquisition (sensors, Internet of Things, 3D scanning), automating processes
(robotics, 3D printing, drones), and digital information analysis (Building Informa-
tion Modeling, Virtual/Augmented Reality, and Artificial Intelligence, Digital Twin)
(Fig. 5.2).

Although at present the spread—at least in Europe—of procurement strategies
to raise stakeholders’ awareness of the construction sector’s digitalization skills
and methods is relatively broad and patchy, European policies are incentivizing the
entire construction supply chain’s digital updating, from planning to development
and management.
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Fig. 5.2 Scheme of interaction among digital technologies in the construction sector 2021 (Source
European Commission, p.20)
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The third of the above-described supply chain—digital information analysis—is
the planning activity’s specific area of competence; this is if we share an exten-
sive interpretation of the concept of design, as a “projection” of choices—morpho-
logical, functional, and technological—relating to people’s specific needs. Digital
information applied in integrated fashion to the built environment is a rapidly devel-
oping frontier that is profoundly transforming the role of the designer within the
construction process.

It is interesting to point out that, at bottom, architecture is, from the technical
and productive standpoint, far simpler than other industrial sectors that are today
using advanced tools to deal with the contemporary world: It is far simpler than a
drone or a technological device, but it is functionally far more articulated and is
programmatically designed for a rather long life cycle.

In the direction of managing the built environment, the development of informa-
tion technologies, and in particular of parametric modeling in the field of construc-
tions, is going through a phase of transition toward full operativity and toward
changing the approach to planning and managing the built environment. From a
primitive phase of transfer to the digital environment of exclusively geometric infor-
mation typical of the analog method of representing reality, we have transitioned to a
long phase, still in progress, of parametric information modeling (BIM approach) in
which the base/primitive IT elements are endowed with specific information (char-
acteristics, requirements, performance) and not only geometric information; we are
now in an evolutionary phase, that of the so-called Digital Twin already well estab-
lished in the industrial sectors and in sectors deemed as having high technological
content, while still embryonic in the field of construction. For this phase, the digital
twin of physical reality might foreseeably contain—thanks to the use of increas-
ingly accessible enabling technologies—*“dynamic” information relating to specific
behaviors of its true original.

This level of knowledge will be able to guide and facilitate the management—
also with a view to sustainability—of the building heritage and is a horizon of
technological innovation of development for the entire construction supply chain.

The recent essay entitled The fotal designer. Authorship in the Architecture of the
Postdigital Age by L. Ortega attempted to redefine the transformation of the role of
the architect operating within the digital transformation of tools and methods that
are increasingly available, mature, and powerful.

The proposed programmatic definition of the total or expanded designer merits
some reflection, as a figure who, according to the author, may overcome a traditional
interpretation of the architect, and about whom a 20-point cultural manifesto is
proposed, attributing a political and radical role to the architect in the postdigital era
(Ortega 2017, p. 70.71) (Fig. 5.3).

Beyond the political interpretation, which may be more or less agreed with, which
Ortega attributes to the “total designer,” an avant-garde figure, there are some clear
and acceptable aspects of the transformation of the role of the architect, endowed
with new tangible and intangible tools for design. Let us attempt to describe them in
order to outline a scenario of reference for the present and the future.
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1/ Designers tend to limit their projects to
certain scales; total designers develop their
skills with the intention of learning how to
generalize.

2/ Designer teach by transmitting
information; total designers teach by creating
states of mind.

3/ Designer are politically correct; total
designers are political.

4/Designer  write about total

designers texts on design.

design;

5/ Designers care for their design; total
designers are obsessed about their projects.

6/Designers are victims of professionalism;
total designers are victims of vitality.

7/Designers design with materials; total
designers are material organizers.

8/Designers try to communicate their projects
in a commercial format, generally by using
images; total designers share their
experiences and their work through public
exhibition, by using drawings.

9/Designers hope for good reviews and
approval; total designers are interested in
action, not approval.

10/ Designers think and talk about design as
a language and a convention and practicing
in the discipline consists of belonging to the
group that shares the language; total
designers work with a material logic and
practicing in the discipline consists of skillfully
manipulating historical material.
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11/ Designers realize diagram through the
use of figuration; total designers realize their
diagram s performatively, as opposed to
translating them.

12/ Designers tend toward singularity; total
designers tend toward multiplicity.

13/ Designers try to be economical; total
designers love excess.

14/ Designers hate repetition; total designers
love iterations.

15/ Designers love novelty; total designers
love invention.

16/ Designers love the extremes; total

designers love the in-between.

17/ Designers are tempered by limitations;
total designers are radical through
constraints.

18/ Designers solve problems; total designers
generate questions.

19/ Designers don't call their work finished
until they feel it is detailed enough; total
designers don't have sense of finalization.

20/ Designers think about their next project;
total designers always work as though the
current project were their last.

Fig. 5.3 L. Ortega, manifesto on the expanded designer or the total designer, the total designer,

2017, p. 70-71)

Without a doubt, the power of processors allows the design prefiguration to be

described with modes of reality simulation that are quick and powerful enough to
propose a virtual world analogous to the real one. This brings a 