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Editorial

Cultural matters are integral parts of the
lives we lead. If development can be seen as
enhancement of our living standards, then
efforts geared to development can hardly
ignore the world of culture.
Amartya Sen

In 1881, the English sociologist William Morris (1834-1896) in the book “The Prospects of Architecture
in Civilization” had affirmed that architecture hugs the human environment and we cannot forget this
relationship because the architecture modifies nature in dialogue with the human needs. Indeed,
we must know very well the natural laws to build a better future. But, what helps us to understand
the value of nature, of the natural laws, and the significance of the cultural heritage and so of the
“common house” where all humanity live? The magic word is “education”. The articles contained
in this issue bring out various aspects and lines of research that can be further investigated and
expanded to promote a complete development of the circular architecture concept.
Walter Gropius (1883-1969), a German Architect, boss of the Bauhaus, in 1939 in the book Scope of
Total Architecture had written: ... Training must be started therefore in nurseries and kindergartens,
giving the children abundant opportunity to build, model, draw, and paint in a very free form, as in
play, which is intended to attract the child and to stimulate his imagination.
Two important visions that allow us to introduce another important concept: “Education’s Ecology”.
In an extraordinary pedagogical work by the American historian Lawrence Cremin (1925-1990) he
introduces this comparison between “Ecology” and “Education” where the first word emphasizes the
close relationship that exists between communities and natural laws, and therefore how education
viii
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must refer to the rigorousness of the laws that regulate the norms of transmission between living
beings. Therefore, education – according to Cremin – constitutes a coherent and precise system
through which to transmit, stimulate and acquire knowledge, attitudes, values, abilities and
sensitivities, all fundamental aspects for human life on earth. However, the “ecological education”
finds important references in relation to the environment as communities are strongly solicited and
educated by the context in which their activities take place.
All these important interdisciplinary references allow us to enhance the role of education and the
concept of the “lifelong learning” that starts at the kindergarten and to continue throughout life.
The knowledge of the ecological system helps us to improve our sensibility and our awareness to be
part of a life cycle from which no one can escape because it is the very process of life.
So, as every person is the result of genetic transmission (from parents) that transfers to future
generations, at the same time our education is the result of much knowledge that we have inherited
from previous generations and now the commitment is to continue this educational process, this life
cycle very important for the future of the earth.
The awareness of this relationship between life and education will help us to analyze our specific
residential context with new eyes and above to understand the ecological value of our actions when
we intervene with transformation processes.
Now we need to put again on the center the meeting between community, culture, environmental
and education. It is necessary to observe the world from different perspectives capable of structuring
a multiple relationship between the different realities that interact in the construction of being.
In the first instance it will be essential to understand how the contribution of technologies has so far
interacted with the development of culture and the environment; then how the models of behavior

V
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of the communities have increasingly conformed to deterministic models and finally how these
models have favored, or not, the development of culture and therefore of educational processes.
We are certainly in a very complex historical step of humanity’s history that is calling into question
many historically determined methods and models. However, this is a great opportunity to reflect
and put back at the center the values of man and the environmental context because it is precisely
the environment that is the great driving force of cultural change and that encourages new actions
within the existing cultural complexity. The development of a new educational process will be
possible by favoring the encounter between cultures that have developed according to principles
that are often “opposite” but from whose interaction important feedbacks have been born. This is
demonstrated by the knowledge of history and especially what has happened since ancient times
along the ancient Silk Road that connects Europe with Asia.
In this specific cultural context also the international pedagogical program “Reconnecting with your
culture”, born in 2020, invites the communities in the world to begin a new path and to commit to the
education of the young generations that represent our future. In fact, now through a simple exercise
of creativity, the educational path must help to reflect on the original values of life and to approach
the cultural contents of one’s existence in order to know, appreciate, enhance our specific cultural
heritage and transmit that to the future, thus becoming “ambassadors” of a fundamental cultural
process to build a sustainable world.
So, the architecture represents the materialization of a creative process where the “education’s
ecology” defines the first step for starting a correct methodology to transform the inherited
environmental respecting the natural laws and the human needs.
This specific issue of the international journal VITRUVIO opens important reflections that help the
readers to approach the values of education, creativity, and sustainability for imagining and creating
a world to the human dimension. Every historical period that generated important changes was a
x
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fundamental reference for the development of the communities; also, this historical step will be
no different, but everything depends on our capacity knowing how to imagine new challenges in
dialogue with the sustainability of our common house.
Indeed, Suzanna Arundhati Roy, Indian writer, in an interesting article published in 2020 in the
newspaper “Financial Time” affirms: … Historically, pandemics have forced humans to break with
the past and imagine their world anew. This one is no different. It is a portal, a gateway between one
world and the next. We can choose to walk through it, dragging the carcasses of our prejudice and
hatred, our avarice, our data banks and dead ideas, our dead rivers, and smoky skies behind us. Or we
can walk through lightly, with little luggage, ready to imagine another world. And ready to fight for it.

Olimpia Niglio
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Giancarlo Mazzanti

INTERVIEW, ROME 02_12_21
Giancarlo Mazzanti, (Barranquilla, Colombia), is one of the best architects on the current scene. Founder of El Equipo
Mazzanti, his architecture promotes the values of development and social equity with projects that generate transformations and positive effects on the community. His work is multidisciplinary, ground-breaking, and multifunctional. He has
developed and built educational, residential, urban improvement and social projects of great power and attractiveness,
making him a reference architect on a global scale.

Dear Giancarlo, first we would like to thank you for your
availability and attention towards us and our journal.
Since 2015, Vitruvio, International Journal of Architectural
Technology and Sustainability, has been promoting and
disseminating research activities in the fields of sustainable construction and cultural heritage conservation.
Today, we would like to talk to you not only about building
materials and technologies, but also about the visions,
emotions, feelings, and concerns that they are the ones
who give importance also to the technical issues.
Luis Palmero: You have been academically trained with
a degree in architecture and a master’s degree in industrial design in Italy. You have developed your professional
activity mainly in Colombia, a country with strong social
disparities and conflicts. It is also a country with a people
endowed with great generosity and optimism, which are
also the hallmarks of your architecture. Did you have a
teacher in your training who inspired and guided you? If
you hadn’t had the generosity and optimism of your people,
would you have had the same vision of architecture?
Giancarlo Mazzanti: I trained in the ‘80s, from about ‘83
to ‘88. It was the time of postmodernism and let’s say that
a great teacher was Aldo Rossi, who was in Colombia at
that time, “The Architecture of the City”, a scientific autobiography of Rossi with the whole discussion around the
typology of memory etc. was compulsory reading for all of
us. I also had influenced by some professors of the Cooper
Union in New York, who were, in a way, disciples of John
Hejduk, but who had also collaborated with Koolhaas at
that time. One of them was Germán Martín who collaborated on some drawings of Koolhaas’ book Delirium of
New York. So, my training is a bit of a two-hander: on the
one hand Rossiana, very close to the whole Italian trend of

the ‘80s; on the other hand, there is also the whole theory
of the nine squares that is part of John Hejduk’s training
at Cooper Union. I had also an interesting relationship
with Koolhaas’ theory through Germán Martín who was
our teacher at the time. In Colombia, we basically had an
education very centred on Aldo Rossi and Manfredo Tafuri
theories. At that time, we had a very strong approach
to things that, I think, have become part of my way of
working, like the idea of type, the idea of a typology of an
element that remains over time, an element that is able
to remain while things change, an archaic and disjunctive
form in many senses and approaches that have to deal
with the idea of the city in general terms. Ultimately this is
all part of my academic training in the ‘80s.
LP: Once when I was preparing a lecture I came across, let’s
say by chance, a picture of the Santo Domingo library in
Medellín, and I was struck by the originality of the design.
Three large blocks on the top of a hill in a natural setting
of great beauty but also extremely vulnerable to erosion
and runoff. Despite the adverse environmental conditions, the three buildings burst in with their grandeur to
form a new built landscape. The buildings create a new
space of coexistence and rapprochement with the population which generates social interrelationships. I liked
that a lot. Do you follow as an original idea in the project
that architecture must generate personal and neighbourhood relations?
GM: For me, to make architecture is to work in the
perspective mentioned before. Basically, you make
architecture with the elements that make it up, you
build architecture from there. But the value of architecture cannot depend only on itself, on the language
of form, type, and permanence, but on what it can
V
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produce in terms of behavior, relationships, and actions.
Architecture could encourage forms of behavior and
human relationships. I think that it’s the real challenge.
They taught us at university that architecture is form and
function. I believe that architecture is also action, and
it is action to the extent that it propitiates, generates,
activates, connects, life situations. This does not mean
that we intend to control them, but, on the contrary, it
is like starting a discussion. I think much of the research
today is focused on what we might call use and function from this perspective, that is, more understood as
a critique derived from function as a problem of efficacy
and connectivity. I think the question we are interested
in asking is why we keep thinking of building plans as
a problem of connectivity and efficiency diagrams. So,
how can we promote other ways of relating in space that
are not just based on efficiency in a society that nowadays seems to be all about productivity? How can we
introduce other ways of working that are more attentive to human needs? Examples of this kind of thing are
our projects such as the Santa Fe Hospital in Bogotá, a
hospital where we introduce a series of “anomalies” as
we call them, places to rest, places to exercise, a butterfly
garden, a botanical garden by means the rethinking of
the idea of an architectural plan. Other examples are all
the educational projects we do, where the value of the
educational spaces depends on the building ability to
predispose or propitiate ways that have to do with acts
of learning. The important thing is not how to get from
one classroom to another through a corridor, but how
to wander through different spaces where children can
relate in other ways to generate an educational space.
For example, in the Social Garden La Ilusión project we
take a corridor and what we do is we turn it around into
an endless space. Our aim was not to connect two points
in the most efficient way. We were interested in this case
in allowing the children to move around the space in
other ways.
LP: Your architecture is meant to be used, or more appropriately, to be experienced. I think this should be the main
design objective of any architect. The Cazucá covering is
a very interesting project because of the versatility of the
spaces, which can be used as a sports field or a dance floor
or a neighbourhood meeting place. What can you tell us
about the versatility of the spaces?
GM: Yes, we must consider the present moment and the
place where we are. I think we can no longer over-specialize spaces in terms of function. Architecture should be
understood as a strategy, a system, that allows construction to grow over time and adapt to changing needs. The
value lies not so much in the composition of the object
but in the arrangement of the elements that will allow it
to grow or adapt. As stated before, the aim of the Cazucá
4
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covering is to have not hyper-specified spaces, that can
be used for many things. Architecture must be able to
understand the moment we are living in and the dramatic
climate change. Things cannot be forced in an extreme
way to get what you want, but on the contrary, it is better
to create basic, simple situations so that architecture can
adapt to a wide variety of uses or situations. Cazucá’s
project proposes a more open, more contemporary architecture that is not made for a specific use. And the possibilities of use that can be generated in that place are activated by the users.
LP: A peculiar feature of your architecture is the “module”, a
simple geometric figure that is repeated to form a network
interconnected with the context, a permeable building in
which empty (open) spaces are as important as complete
volumes. As you yourself have stated on several occasions,
architectural design is not a matter of composition but of
arranging spaces that must adapt to the needs of natural
and social contexts. By analogy with living organisms, the
module is a molecule in a system that adapts to change.
Yours is a living architecture in which there is no end time,
only a beginning. What role does co-creation play in your
architecture?
GM: There are basically two issues in one. The first is
related to the architecture as a system, which I mentioned
in the previous question, an architecture connected to
a place and able to adapt to different conditions, an
architecture that is never finished and that lends itself
to being integrated with other parts. In the Biomedical
Campus in Rome, we propose a strategy for the growth
of the university campus over the next 25 years. We don’t
give the client a building, we give him a system. We give
options to grow or change the elements as the years go
by. Architecture is a strategy with a series of protocols,
where you give instructions to others who will be able
to implement them. The Mazzanti Arquitectos architecture studio works with the Fundación Horizontal,
a research centre on education and public participation, with which we devise co-creation models that
use games to define the context of the project. For the
Marinilla School project, we invited the community to
play, drawing notes that showed what they thought was
important. Through this game we learned that the religious theme and the relationship with nature were the
most important to the community. This is a place near
Medellín where life tends to take place outdoors, with
chairs outside, hammocks, etc., and there is a custom of
giving plants to each other. So, we thought of a project
that, in addition to being a school, would serve the
community to grow plants, vines, flowers. The school
would become a kind of large greenhouse, a place full
of vegetation. Sometimes we succeed on our intentions,
sometimes we don’t. In most cases we participate in
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Figure 1 | Interior view of Marinilla Educational Park, Marinilla, 2015. Photo: Rodrigo Dávila.

public tenders, and we don’t have the opportunity to
work with the community. It’s not a question of trivially
asking: “What do you want? or “What do you imagine?”
In Colombia the answer is a football field or other things
that are not necessary. Through play we try to understand the real needs and by our projects we try to help
the community to progress.
LP: Yes, the transition from homo faber to homo ludens,
using play in co-creation, was one of the questions we
wanted to ask you, and you have already answered it.
Graziella Bernardo: I would like to go back to our first
question, which is related to the rediscovery of the value of
play and to the role of triggering positive things that you
give to architecture, which is stripped of its monumentality and becomes a driver of change. If you had not been
Colombian, if you had been of another nationality, have
you had your joyful and generous vision? It is a vision that
makes you even go against the tide, against all egocentricity, to donate your art to the Mazzanti team, and not

only to them, but to all those who will then continue your
architecture in some way.
GM: Architecture is an optimistic profession by nature
and that’s the big difference. I don’t know any architect
who says we don’t do, we destroy. We are always with
something that is beautiful which is optimism and to
be optimistic you need to be enthusiastic. Without this
enthusiasm, which is a fundamental part of this profession, we would not be able to accept living with limited
economic means, in general terms, because architecture
is not a profession with which we will get rich, nor will we
live ostentatiously. Regarding my origins, I am a mixture of
many things, I am the son of an Italian French man, half of
my family is Italian, the other half is French, the other half
is Colombian. I am Colombian from the Caribbean, but
in my house the presence of the 19th century Italy is very
strong, my grandfather was a 19th century man, and the
meanings of homeland and nationality are very present
there. Basically, I think I’m the product of a mixture of
various origins, from the Caribbean to the Andes, from
an Italy that is very present in my life constantly, from a
V
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Figure 2 | General view of the Marinilla Educational Park,, Marinilla, 2015. Photo: Rodrigo Dávila.

Colombia where I live, my origin and my culture comes
from all that. Last week I was in Italy giving a lecture and
someone said to me: “what you say could not be done
in Italy”. And I said: “the problem is not that it cannot be
done in Italy, the problem is that we do not imagine that it
can be done in Italy”. Marina Mercé, a Catalan philosopher
talks about imagination and its power and how we have
devalued imagination in our way of thinking. Imagination
makes the absent present, which is what we architects
are constantly doing. When we study history, we make it
present in a project, when we design and make drawings,
6
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we make present an absence of something that will be
in the future, and imagination could be the first ability of
architects. With an added difficulty, the imagination of a
child is considered wonderful, the imagination of an adult
is frowned upon by society.
The great strength of architecture is its living condition. It is one of the few professions that mark life in the
future. What excites me about materials is that they can
have a future as matter, the condition of ageing, of getting
dirty, of being filled with that patina of time that is very

Giancarlo Mazzanti
Interview

attractive and beautiful. In the field of philosophy, the idea
of becoming has been a subject of study and inspiration
for various authors. In the field of architecture, the theme
of becoming has not been so common. But architects
imagine and realize in our drawings what can happen in a
building. Architecture has a very beautiful exercise of frustration and enthusiasm at the same time, we can achieve
enthusiasm and leave aside everything that designing a
building implies. These days I realised that in my studio
we make models all the time. These models are almost
like a sexual fetish. It is the only way we have to realize
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our projects. When I make the model, I somehow have
this sort of fetish that allows me to be more relaxed. I have
the need of the architect to control the project, the quite
unhealthy need to control everything, each detail of the
construction and every changing over time. I would do
many projects in this condition, like for example the Rome
project. The Biomedical Campus is the project I love the
most, it was a private competition that also won the Lilly
prize.

V
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Figure 3 | Sketch and model of Systems for Bogota Kindergartens: El Porvenir Kindergarten, Bogotá, 2009. Source: El Equipo Mazzanti.

LP: The Mazzanti team is already a model of multidisciplinary work in the manner of other large, important teams
of architecture firms. What skills are required to be part of
your team? What emotional disposition must the professional or young graduate have to be part of your team? Is
enthusiasm the main requirement?
GM: In my office, the most important thing is enthusiasm
and desire, the will to learn. A very beautiful sentence that
I think is from a book by Andrés Perea says that “architecture is not just an accumulation of knowledge, but
the construction of a creative and innovative attitude”. In
this difficult time with the covid pandemic, the studio has
divided into many small pieces, since I don’t live in Bogotá
but in Medellín, in the countryside, my main studio is in
Bogotá, I have a part in Madrid with a partner who lives
there, another part of the studio in Cali. I meet with all of
them using screens and tablets. We have learned not to
lose our enthusiasm, despite the lack of contact, which I
miss a lot. Building enthusiasm is the key-factor.
LP: We have seen in the photographs that in your studio the
walls are full of projects models like a sort of decoration. Is
this the evidence that the project always becomes something material, tangible, real?
GM: There are models of the process and models of the
end of the project. These latter one are those fetishes I was
talking about that excite me deeply and allow me to overcome the frustration caused by the fact that in many cases
they will not be realized. Now we are making the model
for a velodrome, and I feel happy, I have no idea if we can
win the competition, but I am making a model that I am
8
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not asked to make but that gives me the emotion of the
creation process. Many of the things we do in the studio
are done because making them is an act of passion.
GB: Two more questions. The first one concerns the
centrality of the module in your architecture. When you
imagine a project, do you think about the single module
or about the whole construction? The second one is about
materials. How much are you conditioned in your design by
the choice of materials?
GM: Regarding the first question, I’m interested in knowing
how the modules work, and when I say how they work I
mean an exercise in trial and error, like the way a plant
grows, the way a flower can open. We try to understand
the program, the relationships and to find the system to
realize what we want to do. So, we are interested in the
performativity of the material, I call it “formal intelligence”,
which is like a plant that has a specific intelligence in relation to how it acts when the sun rises, how it moves. There
is an intelligence of form, which allows me to think about
how it acts. There is no specific formula with which we
choose materials. In our projects the materials change a
lot with the conditions of the place where we are working,
with the costs, most of our projects are done with public
works and the budgets are scarce and we almost must dig
to find the materials we want. In the case of the Fundación
Santa Fe, I had a little more freedom and budget in the
extension of this hospital, which was in brick, so it was
essential to continue with the same material, with the
brick reading, and we opted for a brick in the curtain wall.
Brick is a load-bearing material that works in compression, but after a first floor it stops working in compression
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Figure 4 | Modular Systems for preschool in Santa Marta; Timayui, La Paz, Bureche. Source: El Equipo Mazzanti.

and it becomes a problem to build a skin of the façade.
We choosed another approach, o make it really work as
a skin. We made brick work in the opposite way, namely
in tension. In Barcelona there are very interesting examples of very fine clays, with very singular uses. In our case,
putting the brick curtain in tension gave me great freedom
of use. It was also conceived as a module because I can
remove the modules of the façade and make windows in
the future and this idea of becoming, of what happens,
comes back. Today, the hospital is designed in a certain
way and has certain windows, but I can connect, remove
certain pieces, and make new windows in another part of
the building, because hospitals can also change their use.

complexity. We, sometimes in Colombian schools, overvalue the architect’s capacity to be a manager and forget
the theories, the useless knowledge as Ordine puts it,
such as the knowledge of poetry or philosophy. But we
cannot become sociologists or something else, because
in the end we are architects and we must know the tools
and techniques, but we must be able to contaminate it
with another way of thinking. I believe that horizontality
in teaching is fundamental, but with great care, because
I saw it in the United States where sometimes architects
become more sociologists than architects, and this is
neither black nor white, but it is an intermediate point
that we must understand.

LP: The study program of architecture schools suffers from
a certain obsolescence, a kind of immobility that is ill-suited
to the changes in the contemporary world. In your opinion,
what kind of knowledge should be provided in an architecture degree course?

GB: I would like to thank you once again for wanting to
share your thoughts with us. Like everyone else, I am afraid
of ending up in hospital for some illness. If that happens,
I want it to be like the hospital in Santa Fe. You have
managed to alleviate the suffering of those who unfortunately have to stay there, opening up the architecture to the
city thanks to the external brick skin that gives the feeling of
being a bit outside, of not being condemned inside. There
is a permeability to the context of the city, the hospital is not
a closed space.

GM: We need useless knowledge, as Nunzio Ordine, an
Italian professor from Calabria says in one of his books. We
cannot continue to produce technicians who specialize
in one thing, we must be able to build a broader, more
horizontal vision, who know how to see reality in all its
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Figure 5 | Façade detail, Fundación Santa Fe, Bogotá, 2016. Photo: Alejandro Arango.
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GM: Staying in a hospital is not an abnormal situation,
because it is part of life and the hospital is part of the city.
This beautiful book I’m reading, Careless Times, is about
the need to be cared for, to be looked after. We all get
sick at some point and being sick is not about isolating
yourself from the world, it’s about being in a hospital that
connects with other things. Regarding permeability, what
happens in most of our work is that we work in a specific
condition, which is the climate of the “Caribbean”, a mild
climate that facilitates the permeability of the internal-external boundary. The same could happen in most of Italy,
in Rome in our project for example, with the provision of
intermediate spaces just like the Romans had in the past.
We have parceled out Roman architecture and southern
Italian architecture, when in fact it could be much more
intermediate, as it was in the Roman era.

GM: This has to do with what we were talking about.
Buildings cannot be designed for only one use or function, but they are open to community use with places of
sale, market. So the building has to play multiple roles
and not just one function for which it was designed.

GB: You have designed many educational architectures.
They are always open constructions, with permeable
boundaries and anomalies that are an invitation for the
whole community to enter the school.

GM: It’s a very complex question. I don’t think we architects can solve the problem, but we can design buildings
that can better accommodate immigrants. In Europe,
although we have designed many things, we have not
built anything. I have worked a lot in Kosovo, a place

V

GB: In these days the umpteenth tragedy of emigration
is taking place along eastern boundaries of European
Union. I am ashamed of the indifference with which we
accept these actions devoid of humanity. As an Italian my
acceptance is even more deplorable. We Italians have been
emigrants to all parts of the world. I was thinking about
your vision of propitiatory architecture. Do you believe that
architecture can help to open the borders between peoples
and to give back to humanity the charity and solidarity that
it has lost today?
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Figure 6 | Interior view, Fundación Santa Fe, Bogotá, 2016. Photo: Alejandro Arango.

with a very strong emigration problem, we have designed
schools that could be used to educate and welcome and
give well-being to migrants too. In Colombia we have o
lot of migrants from Venezuela. In general, this is a topic
that offers opportunities. We can’t solve the problem of
emigration, but we can design spaces to a better quality
of life for emigrants.
GB: To conclude, if you had to define sustainability, what
would you say about it?
GM: Architecture in its essence is sustainable as it is
made to last. I believe that today we pursue other more
complex values. Instead, we should do things simpler, use
fewer resources and produce less waste. We need to use
new technologies not only to save energy, which is also a
very good thing, but we should also use them to design
architectures that can have more uses and more lives. We
should design essential, basic architectures, but not as
an aesthetic problem, like minimalism, but as an ethical
problem in some way.

LP: Well, Giancarlo, we are very happy and grateful to
have a talk with you. We’ve learned a lot from you and your
architecture. Our readers will surely be thrilled with this
interview. Once again, our sincere thanks for your availability and kindness.
Looking forward to a new occasion, (in front of a good plate
of pasta or paella), we send you a big hug and our best
wishes for a Merry Christmas and a Happy New Year.

Luis Manuel Palmero Iglesias
Graziella Bernardo
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View from the square, of the City Council and Lonja of Alcañiz (Teruel)
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1. Introduction
In the area of historical heritage there has been a great
rapprochement between restoration and new technologies in representation. This has caused that the documentation established in a traditional way, such as plans or
photographs, is complemented with a spatial and virtual
representation of the object. The benefits obtained are
so numerous that at present the restoration of heritage
assets entails the obligation of obtaining a 3D model,
which will allow data from the investigation to be dumped
into it. This requires the use of geometric information
capture techniques such as photogrammetry and 3D
laser scanning. Once the data have been obtained using
survey techniques, the next step is to determine the type
of product to be achieved, in order to display the information in the most appropriate way for specific needs.
As in other fields of architecture, the latest graphic techniques and image manipulation allow us to consider a
different work methodology from the current one in the
heritage field. These changes, in turn, imply an evolution in the products obtained as a result of the capture,
since they make it possible to generate more documentation with great precision that must be stored and
managed efficiently, quickly, accurately and without loss
of information.
In order to become an effective tool for the different
technicians involved in heritage along the life cycle of
the building, as architects, archaeologists, historians,
engineers or curators, 3D models must be able to store
different types of information in multiple formats and,
hence, to record their material and cultural values.
Therefore, the use of a common data model facilitates
the interoperability and accessibility of the archived
information and its use by different actors for multiple
and varied uses, which, according to Schuster (1997),
can be: identification and documentation; knowing its
existence and documenting its status; evaluation, noting
its importance; recognition, promotion; restoration and
conservation techniques, documenting deterioration
processes; coordination between the different agents
with responsibilities; education; persuasion.
The compilation, classification, analysis and presentation of the information requires the use of protocols
to order and use in a comprehensible and coherent way
the graphic documentation necessary to preserve the
conservation of the architectural heritage. The modeling
of the information obtained, allows an exploration of the
elements by construction phases and document all the
architectural pieces with great precision of the geometric
information. The proper record of these relationships,
as well as the correct definition of the materials and
construction systems of the historic building, become
14
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basic requirements of the graphic documentation, since
it supposes the safeguarding of a good part of its material
cultural values. The information included in the parameters will be available to other researchers who need to
access it during the life cycle of the building, for analysis
and diagnosis in subsequent interventions.
The evolution of architectural heritage documentation
has undergone significant updates and improvements,
thanks to the use of technologies that allow information to be stored in the same HBIM (Historic Building
Information Modeling) model. BIM technology is capable
of incorporating information on a stratified support in
order to obtain a complete vision of the building, incorporating useful information for its conservation, restoration,
protection and dissemination. It is like this, thanks to
the visualization, documentation and management
capabilities, as well as the interoperability between tools
and other systems throughout the entire life cycle of the
building.

2. Methodologies for the virtual
reconstruction of heritage
Traditionally, the information that represented the architectural heritage was composed of plans, photographs
and texts, in two-dimensional format. But, with the evolution of representation systems, their transformation has
been linked to computer development. With current data
acquisition techniques, exhaustive documentation of
heritage assets is generated, that allows the obtaining of
a 3D geometric model, on which to dump data from the
investigation. This situation implies new challenges, such
as the storage and accessibility of information in an easy
and intuitive way.
Historic buildings are the result of a series of constructive, destructive and transformative actions that have
taken place throughout their history. The current state
of a building is what it offers at a precise moment in its
history, and to know it, we must provide the theoretical
framework that allows its evolutionary vision to be rigorously documented. For this, it is necessary to activate
an interdisciplinary analysis process that allows coordinating and pooling the analysis processes and workflows
(Armisén et al., 2018). Obtaining a complete 3D virtual
model of the architectural heritage has been a great
effort for numerous researchers, whose methodological
proposals focus on the use of BIM technology.
One of the first examples to review is the NUBES platform (De Luca et al., 2011), whose main characteristic is
the incorporation of the space-time function to the virtual
representation of the object It is based on the changes
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suffered by the buildings over time, since they are not
constant forms, due to the modifications suffered or even
the disappearance. The capacity for simultaneous visual
navigation in space and time thanks to the semantic
structuring, allows querying and analysis, by means of
visual comparison in terms of the distribution of temporal
space.
It should be noted H-BIM, a methodology developed
for the construction of a library of interactive parametric
objects, in order to obtain complete 3D models that
include details of materials and construction methods.
Methodology used for the elaboration of objects based
on the Vitruvian treatises (Murphy et al., 2013) or for the
modeling of Four Courts in Dublin (Dore et al., 2015).
Some of the current BIM programs have been
designed to model new construction buildings, therefore,
they lack 3D objects and adequate tools, specific for
their use in architectural heritage. Historic buildings are
unique, in most cases processes that lead to the standardization of construction elements cannot be applied
to them. In particular, when working with point clouds,
NURBS (non-uniform rational B-spline) cannot be used
and instruments capable of automatically extracting
geometric primitives from sections are required.
To solve this need, some authors (Banfi, 2019) have
begun to work with the idea of adapting the different
modeling programs for use in heritage. Thanks to the
availability of APIs (Application Programming Interface),
add-ins have been designed to extend the native capabilities and features of the software. Obtaining benefits such
as facilitating the import of point clouds, the integration
of GOGs (Grade of generation) in the software architecture, facilitating the modeling of historical elements,
automating the generation of databases, allowing the
addition of new custom parameters and, lastly, the possibility of sharing the HBIM model data with other sources,
external databases and BIM cloud platforms, maintaining
a bidirectional relationship between the object and the
information.
Furthermore, proposals have been made to create an
Information Model of the Architectural Heritage, such as
those developed for the Jail of the Royal Tobacco Factory
of Seville (Nieto et al., 2014) or the Carlos V Gazebo of the
Real Alcázar of Seville (Nieto et al., 2016). Both systems
have been created to carry out a restoration project based
on an HBIM model generated with Archicad and adapted
to accelerate the automation and standardization of
tasks, using instructions and algorithms programmed in
API. In other cases, plugins such as Rhinoceros NURBS are
used to represent architectural elements in detail, without
excessive simplifications and thus avoid the problems
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related to the standardization of elements in objects and
families, useless for conservation processes (Oreni et al.,
2014).
Currently, commercial software is not completely
adapted to the specific needs of heritage. There is a lack
of an Integral System that includes the capabilities of
modeling, storage, management and analysis, necessary
to carry out intervention and conservation projects, but
there are various projects focused on the development of
specific software for architectural heritage.
To cover this need, specific programs have been developed for the representation of architectural heritage, such
as BIM3DSG. It is an integrated system consisting of two
parts, that integrates a complex 3D model on which all the
necessary documentation for its management is incorporated. The system facilitates the import or modification of
a complex 3D model by specialized or professional users.
At the same time, it allows common users to use the
system through a web environment, which favors accessibility and mobility, without additional costs. In addition,
the system offers the possibility of adding information and
files associated with the different objects that compose
the model, such as images, videos, documents or cad
files. In this way, it can be accessed through the constitution of user-defined entities, to all the information stored
in a BIM model, totally or partially, allowing to choose
its visualization between seven different levels of detail
(Fassi et al., 2015). The application has been used during
the restoration work of the Duomo in Milan (Rechichi
et al., 2016) or for the conservation of the mosaics of San
Marco in Venice (Fassi et al., 2017).
It is also worth to mention the European project
INCEPTION, an open standard web platform developed
to access, process and share 3D digital models created
according to a semantic structure. They are the result of
the realization of 3D surveys and data capture, focused
on the management of patrimonial information. The
interoperability of the platform is guaranteed by the
integration of a glossary called H-BIM ontology, which
uses the Art & Architecture (AAT) thesaurus from the Getty
Institute to cover all the heritage nomenclatures that
BIM programs do not include, as well as it allows to link
the CIDOC Conceptual Reference Model (CRM) ontology.
These characteristics give the platform great versatility
to be used for multiple objectives, such as conservation,
restoration or dissemination, since it allows adapting
how the information is displayed depending on the user
(Iadanza et al., 2019).
Developed specifically for the drafting of professional
projects, the Petrobim application is capable of managing
information regarding a heritage asset, throughout the
V
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entire life cycle of the building (Armisén et al., 2016). The
program is composed by specific modules for the different
levels of intervention and characteristic of each job, such
as: 3D modeling, construction elements, construction
materials, alterations, construction phases, humidity,
deformations, intervention and maintenance. The
program has numerous tools to operate with the model,
especially, it facilitates the navigation and realization of
graphical and numerical queries, applying selective filters.
When working in a network, the information is updated in
real time, accessible and centralized.
Summarizing, BIM information systems are capable of
integrating all types of information and documentation.
Its ability to interconnect with the web, and to solve the
needs of interoperability and accessibility make its use
proliferate in the field of Architectural Heritage (Afsari et al.,
2016). This characteristic is common in all the systems
shown, thanks to the use of semantic web standards, such
as IFC / OWL (standard for BIM modeling in a semantic
web language). It allows to share the information stored in
an HBIM model to be accessible for consultation through
a web platform. The use of semantic models facilitates a
more effective use of resources and a higher visualization
speed (Apollonio et al. 2011). The integration and support
of cloud services improve the updating of information in
real time, the ability to process and analyze large amounts
of information in short periods of time and the use of
desktop applications that only show the data processed
(Marston et al., 2011).

3. Case study: City Council and Lonja of
Alcañiz
3.1 Historical and documentary study of the
buildings
In order to understand these two buildings and to perform
an adequate documentary record, it is essential to carry
out a previous historical-artistic study, that provides the
necessary knowledge to know how to formally interpret
the different construction stages that form the architectural complex.
Alcañiz’s “City Council and Lonja” complex (Fig. 1)
was declared a historical-artistic monument on June 3,
1931. At the present, it is an Asset of Cultural Interest of
the Aragonese Heritage with the category of Monument
(Thomson, 2015). Both buildings form a monumental and
structural unit, including the Gothic-style Lonja and the
Renaissance-style City Council. The main facades of the
buildings create an angle of 103º to each other, forming a
square influenced by the geometry of the perspective, like
many public spaces in the Renaissance style, as opposed
16
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to the perpendicularity imposed by the geometry of the
Gothic style.
The City Council building, completed in 1570, is in
the Renaissance style, with clear Italian influence, but
built before the publication in Spanish of the main treatises on Renaissance architecture (Vitruvio and Alberti
in 1582, Vignola in 1593 and Palladio in 1625), so it is
unprecedented that uses a refined classicist language.
The main facade is composed of three bodies, in the style
of classic Aragonese palaces, with a ground floor with a
patio articulated with seven columns and access to the
monumental staircase that leads to the noble floor. On
the top floor there is a gallery with semicircular arches,
singular of the noble Aragonese Renaissance architecture,
which connects with those of the Lonja building. The main
facade to the square is built in stone, while the lateral
facade is finished in brick, following the Mudejar tradition.
The Lonja building consists of a large portico formed
by three Gothic-style pointed arches and an upper floor
that connects with the City Council building through a
gallery. The building is conceived as an open loggia, in
the style of the Florentines and Bolognese, differing from
the closed Gothic markets of the Crown of Aragon, such as
those of Palma, Valencia or Barcelona (Thomson, 2015).
From the 16th century to the present, the monumental
complex has undergone important interventions, especially those carried out after the serious damage suffered
in 1840 due to the explosion of a powder magazine, which
affected the surroundings and other constructions of
the square. In addition to the restoration carried out by
Fernando Chueca Goitia between 1974-1979. Intervention
that consisted in the consolidation of part of the facade of
the Lonja and the opening of the openings of the arches
of the upper gallery, eliminating the closing element that
considerably disfigured the arcade (Hernández Martínez,
2016). Furthermore, in the 1980s a series of interventions
were carried out, that involved a major transformation
and expansion of the City Council and the dependencies
linked to the Lonja. The successive reforms and interventions in the buildings, the continued exposure to the
elements of the facades, as well as the nature of the stone
have led to the deterioration of the buildings. As a consequence, it has been necessary to plan the intervention in
the monumental complex, in order to ensure its preservation and restoration. For this reason, it has been necessary
to carry out a graphic survey that would serve as support
for the analysis of the current state of conservation and
the studies prior to the drafting of the project (Fig. 2).
The survey work of the City Council and Lonja of
Alcañiz (Teruel) was developed by the Architecture
Research Group (GIA) of the University of Zaragoza. With
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Figure 1 | Aerial view taken with drone of the City Council and Lonja of Alcañiz.

the aim of expanding the historical knowledge of buildings
and delimiting their possible construction phases, so as
to provide more information, by obtaining the geometric
reality of the buildings. In this way, provide more tools
to the architects in charge of carrying out the drafting of
the restoration project of the complex. The work team
to accomplish the investigation was completed with an
archaeologist, a historian, a surveying company in charge
of carrying out the geophysical study using geo-radar.

buildings. Six different coordinates are required to characterize the point cloud, three coordinates to indicate the
position XYZ and the other three to define the colour, RGB
values. The choice of the survey method to accomplish
the data collection was carried out taking into account
the type of building and level of detail required, therefore
a combination of acquisition techniques such as laser
scanner and photogrammetry was selected to obtain the
complete model of the buildings.

3.2 C
 apture and construction of the geometric model

In order to obtain photo-realistic textures and
mapping, a Faro Focus 150 laser scanner was used, which
allows an accuracy of ± 2 mm and a range of 0.6 to 130 m.
A 6 mm density point cloud was obtained with volumetric
and colorimetric information, which allowed the materials
and paintings of the building to be recorded both from
the interior and from the facades. Subsequently, a second
data collection was performed by photogrammetry, using
a Nikon F-810 photo camera and a focal length between
17 and 24 mm (wide angle). The photographic taking
was completed with the one taken with a Phantom 3
drone, which includes a 12 megapixels camera and GPS
that geolocates the photographs obtained. It facilitated
the capture of data from the roof and the facades from a
high point. The photogrammetric processing was carried

Before the survey works, an investigation of the existing
documentation of the building was performed in order to
evaluate the authenticity of the elements, as well as the
dimensional values to be recorded. After analyzing the
data obtained, the necessary knowledge was acquired
to proceed with the planning of the field work. This was
structured in two phases, a first one that comprised data
capture and building survey, and a second one involving
cabinet work to obtain the volumetric model and incorporation of information into the BIM model.
The data collection was carried out in two campaigns
over two weeks, in order to obtain a point cloud of both
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Figure 2 | Photogrammetric texture of the facades and gallery of the City Council and Lonja of Alcañiz.

out using the Photoscan software, allowing to obtain a
point cloud which was completed with the information
collected by the laser scanner. The combination of information from both was processed using Autodesk Recap
software (Fig. 3).
The main results of the work and methodology used,
is the development of a more complete and exhaustive
documentation of the building. Compared with the information examined in the previous documentation phase,
18
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a non-existent documentation has been generated so far.
The volumetric model obtained after the combination of
photogrammetry and laser scanner allows to obtain all
the geometric information of the building and its correct
formal characterization, as well as to record its chromatic
values. In this way, after carrying out a comparative analysis of the geometries obtained and the existing ones,
important dimensional differences have been observed,
obtaining great precision in the representation.
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Figure 3 | Musée d’Orsay. Source: Second author’s photo (2015).

3.3 Segmentation and classification
Once the 3D model has been obtained with the complete
geometric information of the building, it is used as a basis
on which to dump the data provided by the different technicians who participate in the restoration process. For
this, BIM technology is used, which allows to store and
organize a large amount of information in the same HBIM
(Building Historic Information Modeling) model, and that
it is capable of integrating data on a stratified support
to be used in restoration, conservation or dissemination
tasks, among others.

obtain a segmented model, rich in classes and properties,
that allows to capture each degree of granularity required
for the description of 3D models (Fig. 4). For subse�quent enrichment with annotations, and thus, obtain a
complete repository that allows queries and information
management in an organized way (Quattrini et al., 2017).

Before the integration of the 3D model in the BIM
system, it is necessary to accomplish a series of actions that
promote efficient information management, accessibility
and interoperability between databases. By using segmentation and classification methods, a semantically enriched
hierarchical relationship structure can be created.

To start the segmentation process, it is necessary
to adapt the data set in an efficient way, to prepare the
point cloud (Malinverni et al., 2019). Working with very
large point clouds, sometimes require sub-sampling to
be able to manipulate them. Segmentation is the process
of grouping homogeneous data that have properties
in common, based on some established criteria. There
are several procedures to carry out this work: edges
segmentation, regions segmentation, decomposition
of the model in primitive forms or machine learning
approaches, in which the model is not only segmented
but is also classified semantically (Fig. 5).

To carry out the segmentation procedure, associated
with regions of the model, data with similar properties
are grouped. Once completed, the classification is carried
out by means of its semantic labeling. The objective is to

The use of the segmentation methods described in
the heritage field is difficult to apply, since the uniqueness of the buildings, made up of irregular elements,
are difficult to standardize, parameterize and segment.
V
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Figure 4 | General description of the proposed methodology.

This morphological peculiarity is solved thanks to the
use of methods such as Machine Learning to accelerate
segmentation and classification. It is possible to reduce
classification times, favor the replication of the training
in buildings with similar characteristics of the same
architectural style or the visualization of the results
on the 3D model. After the segmentation process,
we proceed to the classification of the different parts
into which the 3D model has been decomposed and
organized under a semantic hierarchical structure.
Classification consists of several steps: defining an
ontology, assigning classes, calculating features,
training models, and predicting.
20
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Previously, an ontology adapted to the type of
building to be represented must be developed. This
ontology should be as specific as possible and must allow
the detailed classification of all the levels of detail that are
established for the representation of the entity. For this
purpose, it is necessary to use a Knowledge Organization
System, such as a glossary, taxonomy, thesaurus or lexical
database as the CIDOC-CRM (CIDOC Conceptual Reference
Model), developed by the CIDOC Documentation
Standards Working Group, or others vocabularies, such
as the Art and Architecture Thesaurus (AAT) produced by
the Getty Institute. Once the ontology is defined, the class
definition procedure begins by assigning a value for the
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Figure 5 | . Workflow of the point cloud classification and segmentation process. Example of the façade of the Alcañiz City Council, in which the point
cloud has been divided and classified into different architectural components.

architectural style. Next, the model is exported to the
PetroBIM software, in .fbx format, the only one allowed
to incorporate 3D information to the platform.

Figure 6 | . Set Point Cloud Segmentation in Cloud Compare.

label that classifies the previously segmented object. In
Machine Learning methods, during the training phase, the
algorithm learns from these decision nodes and connects
them to a previously designed ontology. Through correction and repetition, learning and corrected classification
are achieved.
In the specific case of the Alcañiz City Council and
Lonja, the complete volumetric model was introduced
in the open source Cloud Compare software (Fig. 6). This
software allows the manual hierarchical orientation and
segmentation of the model in the different components
of the building, after analyzing the previous study of
the construction phases and characteristics of the

The process of research and analysis of the architectural heritage generates a large amount of information
and heterogeneous documentation. To organize information hierarchically, the annotation method is used
to convert the syntactic framework into the knowledge
structure. The complementary information is linked to
the geometric model in order to allow its analysis. To
carry out the procedure, it is necessary to perform a
double action: the selection of a location-region on the
surface of the 3D model and the definition of a relationship between the spatial element and the structured or
unstructured data.
The documentation of the architectural heritage
benefits from the use of the annotation process as a
means for the introduction of complementary information to the 3D model of the building. Through the
creation of thematic layers of information superimposed on the model, organization and non-duplication
of data is promoted. At the same time, it facilitates the
representation of different temporal states in the same
model, the cross-analysis of information and a semantic
structure based on the use of ontologies for managing
information precisely.
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3.4 Incorporation to HBIM
The BIM system allows the incorporation in multiple
formats of information relative to the construction
systems, historical evolution, physical characteristics
or pathologies, creating a model that graphically represents the reality of the documented historical building.
This database with visualization, documentation and
management capabilities enables a complete view of
the building from different points of view, which facilitates a complete knowledge of the building and favors
collaboration between all the disciplines involved in
heritage. At the same time, it favors interoperability with
other databases and tools throughout the entire life
cycle of the building.
In this work, the selected system has been PetroBIM,
a tool developed for the management and consultation
of information associated with a geometric model
throughout the entire life cycle of the building. It consists
of a viewer and a database that enables the exchange of
information and real-time analysis of information related
to historical heritage for the drafting of conservation and
restoration projects (Armisén et al., 2016).
After the generation of the geometric model and
application of the segmentation and classification
processes, the next phase of work is to carry out the
annotation procedure. For which, the Petrobim software
was used as a database for managing the stored information and facilitating the organized and structured
incorporation of the data associated with the model.
After incorporating the 3D model into the program, the
documentation from the archaeological report prior
to the drafting of the restoration project was entered.
The program consists of a database that incorporates
different work modules with preloaded information
regarding the characteristics necessary to draft conservation and restoration projects, such as materials,
pathologies or historical phases, but with the possibility
of introducing new concepts. An important feature to
highlight is the temporal function, since information and
data entry can be temporarily delimited individually by
creating “campaigns” that allow comparative queries.
Subsequently, the annotation procedure that began
after segmentation was continued, by assigning the
constructive characteristics to the different constructive elements into which the geometric model was
segmented. The way of assigning the information is done
through different specific modules for conservation and
restoration work.
Through the modules, attributes related to construction materials were introduced, being able to choose
from a predefined list in the database, describing
22
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properties such as composition, texture, color, porosity,
resistance or humidity (Fig. 7). To then assign to the
materials already defined, the pathologies shown in
the archaeological report and defined in the database
according to the terms collected by ICOMOS and
COREMANS.
Furthermore, the “equipment and sensors tool”
allows the information collected to be completed and
assigned to the specific humidity and deformation
modules, where the location of the sensors is located
in the model Based on the information collected in the
previous modules, the criteria and modes of intervention
dictated by the results of the previous studies and the
actions to be carried out according to each constructive
element were defined (Fig. 8). Obtaining in this way, the
cost of the intervention according to the measurement
of the affected area, necessary to carry out a real control
of the costs of execution of the restoration work. In
addition, complementing the information related to the
intervention works, the maintenance module allowed
the introduction of the maintenance conditions defined
in the restoration project and the assignment of periodicity and notification of the execution of the works to
the assigned personnel.
After completing the data entry process to the platform, it was possible to examine the suitability of the
system for the execution of analysis, through the simple
or multiple search of information related between the
different modules, simultaneously. In addition, the
program incorporates tools to operate with the model,
facilitating navigation and carrying out numerical and
graphic queries, through the application of selective
filters. The benefits of this work methodology favor that
the information is available for consultation in real time,
and at the same time, is accessible and centralized.
3.5. Results
The Petrobim platform has been conceived to manage
the information and documentation generated by the
different technicians involved in an intervention and
conservation project. This management is arduous and
difficult to carry out, therefore, a web platform has been
designed aimed at unifying all the information generated. In this way, the information is accessible from
multiple devices and from any location. Access to information from the different modules aimed at the conservation of buildings, facilitates the introduction of data
and analysis.
However, some limitations related to the 3D model
have been found. The software only supports the incorporation of a single file format, in addition to being oriented
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Figure 7 | Introduction of information from the archaeological report to the Petrobim platform.

Figure 8 | Insertion of information regarding the state of conservation of the façade of the Alcañiz City Council in the 3D model by means of the point
cloud annotation process, after having carried out a previous segmentation process.

to parametric objects. It has problems with the management of other types of models, such as meshes, having
difficulty selecting the different segmented components
of the model and assigning the construction elements. It
should also be noted that the database of construction
elements does not incorporate or allow incorporating
a glossary such as those mentioned above. This option
would favor interoperability with other information
systems and users.

Compared to other commercial BIM software, the
same strengths and weaknesses are found. But the limited
editing capabilities of the 3D model stand out especially,
as a basis on which to incorporate all kinds of information.
Its differentiating element, compared to other BIM tools
focused on new construction buildings, are the different
management modules focused on heritage conservation,
but it still has to develop certain key aspects in order to
meet the interoperability and accessibility needs of information systems.
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4. Conclusions
The documentation of the architectural heritage has been
linked to the development of computer tools and acquisition techniques employed. The work methodology has
been affected by this situation due to the evolution of the
formats obtained as a result of the capture and the large
amount of information generated. This heterogeneity
of formats and information implies making changes in
the management and storage methods of the information obtained, since it must be accessible. Data must be
displayed quickly, accurately, without loss of information
and compatible with other databases to promote interoperability and dissemination of information.
To manage large volumes of information, it is necessary to create a structure capable of displaying the data
in an organized and accessible way for consultation.
An Integral Information System, capable of managing
knowledge, the integration of available materials, as well
as the processing and analysis of these materials under
a common support. The aim is to develop a graphic
database to represent the information related to the
architectural heritage through a 3D model. It requires
an orderly representation of the stored information, due
to the diversity of disciplines involved in the sector, with
highly specialized fields and that affects the communication between the different technicians who intervene in
the documentation processes.
The objective is to obtain a segmented model rich
in classes, which allows its subsequent enrichment with
annotations, as a means for the introduction of complementary information to the 3D model of the building. At
the same time, it facilitates the representation of different
temporal states in the same model, the cross-analysis of
information and a semantic structure based on the use of
ontologies for managing information accurately.
The Documentation Systems have evolved towards
technologies developed with open source software,
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the use of standards, ontologies and the structuring of
information and the 3D model itself under a semantic
hierarchy. In this way, interoperability between databases
is favored and long-term maintenance of applications is
ensured, without large investments and ensuring accessibility for different types of users. The purpose is to support
decision-making related to the model and simultaneously
serve multiple purposes such as cataloging, protection,
restoration, conservation, maintenance or dissemination,
among others.
The architectural heritage is composed of complex
and irregular elements, with shapes that make it difficult
to parameterize objects and as a consequence, standardization and segmentation. Furthermore, BIM technology
alone is limited with respect to attribute query functions
as well as spatial ones. However, its integration with
Geographic Information Systems, whose priority is the
analysis and management of spatial information, solves
mutual deficiencies It favors the creation of a complete
repository in 3D, for the management of information
related to heritage, in a spatial environment, capable of
managing semantically enriched models. The semantic
organization of the information facilitates interoperability between both databases, despite the fact that the
integration is still not entirely satisfactory. This situation
encourages the study of new methods that favor the flow
of information. It is considered that BIM / GIS integration
covers all specific needs that the documentation of the
architectural heritage requires.
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Abstract: Bringing children closer to the issues of culture and civic education in architecture and critical thinking
is essential because only by knowing and enhancing their respective heritages is it possible to appreciate
the present and build the future of cities with them and for them, where a city is a place of construction of
collective knowledge that encompasses the challenges of sustainability and the objectives of the 2030 Agenda
of the United Nations. From SUJ (Jesuit University System) we have a strong commitment to the protection and
care of minors and vulnerable people. In recent years, a great effort has been made to move from a culture
of protection and care to ensure access to culture to safe environments. The concept of Friendly Cities 8-80
is taken up again, based on the premise: If we design the city for an 8-year-old and an 80-year-old, we will
have a city that allows coexistence and harmony in a way that fosters equity, stimulates healthy lifestyles, and
promotes sustainability for more diverse users. Good public space design including beauty, sustainability, and
accessibility are keywords of the new Bauhaus, capable of astonishing, reflecting culture and the values of a
community, influencing, or “forcing” people to engage with their daily environment to address the new global
challenges of climate change, pollution, and resource scarcity.
Keywords: RWYC (Reconnecting with your culture); Architecture and childhood; Pedagogical method;
Collective public space; Universal accessibility.
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1. Introduction
In the Bahaus had a social and creative panorama of the
moment headed by Walter Gropius, one of its members
Schlemmer, said: “These four years of the life of the
Bauhaus reflect, not only a period in the history of art but
in history itself, also because the disintegration of a nation
and an era is reflected in it”.
And that is how this project begins, of the history,
culture, and heritage of cities studied from the hermeneutics of cities.
The term ‘hermeneutics’. Hermeneutics comes from
the Greek ‘hermeneutic which means to express, explain,
translate, clarify or interpret. Hermeneut means interpretation, the meaning of “art of interpretation”, it seems
to have appeared for the first time in 1654 in the work
of J.C. Dann Hauer Hermeneutical sacra save methods
exponendarum sacrarium litterarum.
At the end of 1989, the Convention on the Rights of
the Child was signed at the UN headquarters; representatives of different nations agreed on some points for
the protection, provision, and participation of children.
The agreements that make up this document aspire to
improve the life of the child, in general, it is specified as an
obligation of adults to think very well about the future of
the child and respect their opinions. Eleven years after the
meeting, these agreements have been partially fulfilled.
In the field of architecture, children must be considered a
demanding being and a user of cities.
The International Convention on the Rights of Persons
with Disabilities was signed on December 13, 2006, in New
York City, United States, ratified by Spain in 2007 and by
Chile in 2008.
Under (f) Universal Accessibility it states:
To enable persons with disabilities to live independently and to participate in all aspects of life, states
shall take appropriate measures to ensure equal access
for persons with disabilities to the physical environment,
transportation, information and communications, and
other facilities and services open or provided to the public
or for public use.
Art 9 obliges to take appropriate measures to ensure
equal access by persons with disabilities to the physical
environment, transportation, information, and communication [1].
Likewise, this Convention declares the following articles in favour of children with disabilities: Art. 7 1:
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Art. 7 1. States Parties shall take all necessary measures to ensure that all children with disabilities fully enjoy
all human rights and fundamental freedoms on an equal
basis with other children.
2. In all actions concerning children with disabilities,
the primary consideration shall be the protection of the
best interests of the child.
3. States Parties shall ensure that children with
disabilities have the right to express their views freely on
all matters affecting them, their views being given due
weight by their age and maturity, on an equal basis with
other children, and to receive assistance appropriate to
their disability and age in exercising that right.
The present research pursues the objectives of Quality
Education of the United Nations Agenda 2030 [2]. Bringing
young generations closer to the values and contents of
local cultures, strengthening local identities, knowledge
of local traditions, and building a strong awareness
and knowledge of their cultural heritage (tangible and
intangible or living heritage) because only by knowing,
observing, and appropriating their respective cultural
heritages, is it possible to build future cities that are better
for children.
It is based on the pedagogical method RWYC
(Reconnecting with your Culture) and the qualitative
method through interviews with children from 8-12 years
old, the realization of two workshops, a panel where interdisciplinarity is promoted, and inviting all disciplines to
question the value of culture, the city and people; in this
way, it is intended to propose the teaching of “Cultural
Heritage” and promote “Universal Accessibility” and
build strong awareness and knowledge of their cultural
heritage.
“Girls and boys have a great deal to say in the architectural design and planning of the cities of the present and
future.”
The document entitled “Global Cities Friendly to Older
Adults: A Guide”, published in 2007, states that these cities
should have outdoor spaces and accessible buildings;
housing that facilitates the autonomy and independence
of older adults; safe, respectful, and accessible transportation services; training and employment options; health
services, planning, and emergency care; and communication strategies that take this sector of the population into
account.
The elements of urban facilities have as their user
population-specific age groups that take advantage or
can take advantage of the services they provide on a
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regular or eventual basis and that constitute the potential
demand [3].
One of the great challenges of urban planning lies in
managing the growth of cities. Year after year, large cities
are increasing their populations and it is estimated that
by 2050 70% of the population will be living in them. But
how can we build sustainable, healthy, and equitable
cities that encourage urban diversity? [4].
The concept of the 8-80 City seeks to modify the
ways of making and designing cities to achieve people’s
well-being and happiness. The idea is to think from
8-year-old children and 80-year-old adults to generate a
safe and comfortable environment that provides spaces
from walks, parks, bike paths, buildings, and others that
can meet the needs of these most vulnerable groups of
society. By including children, the elderly, people living in
poverty, with physical or mental disabilities, or belonging
to different ethnic groups, the aim is to build cities that
work for them and therefore for everyone.
“If everything we do in our public spaces is excellent for
an 8-year-old child and an 80-year-old adult, then it will be
excellent for people of all ages” [5].
The World Health Organization (WHO) defines
age-friendly cities as those in which policies, services,
and structures, as well as the physical and social environment, are designed to support and enable older people
to remain active, i.e. to live safely, enjoy good health and
participate fully in community life.
An age-friendly city encourages active aging by optimizing opportunities for health, participation, and safety
to improve the quality of life for people as they age.
Ways to design for all according to Cities 8-80 include:
- CREATING COMFORTABLE PLACES. Even the most active
park user needs a place to sit from time to time. Wellplaced, welcoming park seating is especially important
for seniors. Quality seating encourages people to use
parks more often and for longer.
- PROVIDE AMENITIES. Minor elements, such as water
fountains, clean and safe restrooms, informative signage,
and informational signage speak volumes about the
quality of a park and its community. Signage should be
legible, attractive, and consistent. While litter garbage
cans may be a good idea, they can also
- SUPPORT PHYSICAL ACTIVITIES FOR PEOPLE OF ALL
AGES. Structures and equipment in parks and public
spaces should public spaces should appeal to users of
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diverse ages, abilities, and interests. Playgrounds should
be available and have equipment suitable for young children, school-age children (including adolescents), and
even adults.
Natural design elements, such as gardens, can
encourage outdoor activities, local pride, and intergenerational projects.
The flexible design allows spaces to be customized for
different uses.
Large parks offer spaces for active, passive, and
contemplative leisure. A mix of sports facilities, public
art, open spaces, quiet nooks and crannies, jogging trails,
and seating areas create a park that has something for
everyone [6].

2. From the city to the public space
The city can be defined as a multipurpose space, as a
social product resulting from historical processes that
have left their mark on the urban landscape; it presents, in
turn, a great social and cultural diversity with its conflicts
and regulatory norms [7].
The city is a very valuable resource since it has been
shaped by the different political, social, economic, and
cultural situations that have shaped the history of a place;
heritage is the visible part of history that allows a scientific
approach to the past.
The didactic itineraries, due to their great educational
advantages, are one of the most used strategies in the
teaching and learning of cultural heritage. They enable
the integration of the individual in the realization of active
practice and direct contact with the environment and,
therefore, with reality. Likewise, they allow deepening the
knowledge and contrast in an experimental way, events,
cultural and historical-artistic facts, and to acquire effective feelings towards their city and its inhabitants.
The use of the city as a didactic resource implies
developing strategies in which the citizen is more than a
mere spectator and becomes involved in the construction
of knowledge, becoming the protagonist of his or her
learning. This attitude of responsibility will depend to
a large extent on their motivation to learn significantly,
but also on whether the intervention carried out allows
citizens to develop their observation and perception
skills, as well as their intellectual maturity to value their
environment and their community, feeling part of it [8].
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Within the dimensions of public space is the cultural
dimension, which consists of a space of history, identification with the city’s past expresses identities and origins.
This dimension becomes a space of social relationship,
of daily symbolic identification, of cultural expression
and integration, physically representing the idea of the
collective in the territory of the city as a fact of everyday
life. Therefore, the intervention actions in this area must
first of all concentrate on knowing and understanding the
people as an inherent issue of the territory. Finally, understanding the environment around the people, being at the
same time the space of the city space for the construction
and consolidation of citizenship [9].
2.1 Barriers to public space
According to the evaluation of the space, there are
different types of barriers that prevent the full participation of all Persons with Particular Accessibility Needs
(PENPA), in their respective scales:
1. Spatial barriers:
a. Urbanistic.
b. Architectural.
2. Communicative barriers: Visual, auditory and tactile
systemic signage.
3. Object barriers: street furniture.
4. Operational barriers: those that are the responsibility
of social protocols and the functioning of the city.
It also includes those derived from citizen service
protocols.
5. Attitudinal barriers [9].

3. The 7 principles of Universal Design
According to [10] in his thesis entitled: “Design criteria
in public spaces and buildings for children with physical disabilities” he points out that there are 7 basic and
fundamental principles of universal design.
1. Equitable use: The design is useful and marketable
to people of varying abilities. 1a. Provide the same
means of use for all users: identical where possible;
equivalent was not. 1b. Avoid segregating or stigmatizing any user. 1c. Privacy, security, and safety provisions should be equally available to all users. 1d.
Make the design appealing to all users.
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The flexibility of use: The design adapts to a wide
range of individual preferences and abilities.
2. 2a. Provide options in methods of use. 2b.
Accommodate right-handed or left-handed access
and use. 2c. Facilitate user accuracy and precision.
2d. Provide adaptability to the user’s pace.
3. Simple and intuitive use: The use of design is easy
to understand, regardless of the user’s experience,
knowledge, language skills, or current level of
concentration. 3a. Eliminate unnecessary complexity.
3b. Be consistent with user expectations and intuition. 3c. Accommodate a wide range of literacy and
language skills. 3d. Organize information according
to its importance. 3e. Provide effective prompts and
feedback during and after task completion.
4. Perceptible Information: The design communicates
the necessary information effectively to the user,
regardless of environmental conditions or the user’s
sensory capabilities. 4a. Use different modes (pictorial, verbal, tactile) for redundant presentation of
essential information. 4b. Provide adequate contrast
between essential information and its environment.
4c. Maximize the “readability” of essential information. 4d. Distinguish elements so that they can be
described (i.e., make it easy to give instructions). 4e.
Provide compatibility with a variety of techniques or
devices used by persons with sensory limitations.
5. Tolerance for error: The design minimizes risks
and adverse consequences of accidental or unintended actions. 5a. Organize elements to minimize risks and errors: most used, most accessible
elements; Hazardous elements eliminated, isolated,
or protected. 5b. Provide warnings of hazards and
errors. 5c. Provide fail-safe functions. 5d. Discourage
unconscious action in tasks requiring vigilance.
6. Low physical strain: The design can be used efficiently
and comfortably and with a minimum of fatigue. 6a.
Enable the user to maintain a neutral body position.
6b. Use reasonable operating forces. 6c. Minimize
repetitive actions. 6d. Minimize sustained physical
exertion.
7. Size and space for approach and use: Adequate size
and space are provided for approach, reach, manipulation, and use, regardless of the user’s body size,
posture, or mobility. 7a. Provide a clear line of sight
to important elements for any seated or standing
user. 7b. Make all components comfortable for any
seated or standing user. 7c. Accommodate variations
in hand and grip size. 7d. Provide adequate space for
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the use of assistive devices or personal assistance
[11].

4. Methodology
The word culture, according to the RAE, comes from “to
cultivate”. For [12] the concept comes from the Latin root
collar, which is associated with activities of preservation,
attention, and care. Over time, the concept was modified and altered by the effect of Western modernity and
scientific thought, adjusting to denominations coming
from German romanticism, through which kultur was
called a representation of “values, meanings, linguistic
signs, and symbols shared by a group of people.
Jordán [13] synthesized the concept as a set of
meanings that give a sense in the way of understanding
the physical, social and spiritual reality of a context
where it is inserted.
Luis Herrera [14] in his text “Culture as Praxis”
mentions that: In the first meaning, culture is clarified as
a social result, therefore, as a product about the strength
or position of the actors within a scenario in society.
The hierarchy, then, contains visions of diverse nature
concerning the social role that the actors perform.
The methodology used in this article is based on
the pedagogical method and the qualitative method,
through the application of interviews and a panel with
children from Latin America and France.
The pedagogical method Reconnect with your
culture” brings children and young people closer to the
issues of culture and civic formation of their respective
heritages, based on culture and thus favoring dialogue
and interaction between the different disciplines with an
ethical and moral approach to build a good society and,
therefore, the development of the nations of the world.
The method has the following objectives:
•

Bringing the younger generations closer to the values
and contents of local cultures.

•

Strengthen local identities, knowledge of local traditions and build strong awareness and knowledge
of their cultural heritage (tangible and intangible or
living heritage).

•

To foster intergenerational and intercultural dialogue
between different nations.

MISSION to put the PEOPLE and their CREATIVITY
back at the center. Analysing the realities of the different
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countries of the world, from the Far East to the Far West,
to activate a new “HUMANISM” starting with the younger
generations for the near future.
This pedagogical method is aimed at elementary and
high schools around the world and students between
the ages of 5 and 17. Children, assisted by their teachers,
are invited to take an exploratory journey within the
cultural heritage of their community, city, and country,
to draw and share their own experience of knowledge
in contact with historical, artistic, and cultural heritage.
The international project aims to analyse the different
cultural approaches and methods of analysis prepared
in the different communities of the world to create a
network and allow the exchange of experiences and
initiatives. This project is also intended to apply a new
educational method to introduce schools, colleges, and
universities, the study of history and cultural heritage,
two fundamental themes to achieve an ethically better
world.
The project is based on the UN-issued 2030 Agenda,
a program to generate sustainable development.
For this initiative, a particular emphasis is placed on
point number 4 on “Quality education”, supplemented
by the principles of inclusion and equity. This item of
2030 Agenda aims to achieve important and equitable
quality education, promoting the opportunity for lifelong
learning for all. That is why the project “Reconnecting
with your Culture” is aimed at all school students around
the world and aims to generate personalized activities,
which require special supports [15].
The quality of education, inclusive and equitable,
must be accompanied by the cultural factor, understand
that within the pillars of human life culture must always
be present as an essential element from which a future
is projected where tolerance, utility, respect, among
others, are key pieces for proper growth as humanity.
The qualitative methodology carried out through
interviews arises from the need to inquire individually
to each child, how he or she perceives the collective
public space of the world with the pedagogical method
“Reconnect with your culture”, in this way it is intended
to propose the teaching of “Local Cultural Heritage”
and promote “Universal Accessibility”, for real participation of children with disabilities in public spaces, to
strengthen local identities, build strong awareness and
knowledge of their cultural heritage (tangible, intangible
and value-based heritage). We are convinced that it is
only through this method that children with disabilities
can truly participate in public spaces to strengthen local
identities and build strong awareness and knowledge of
V
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their cultural heritage (tangible, intangible, and valuebased heritage).
We are convinced that only through culture-based
training can we achieve a conscious, responsible, and
empathetic society in community and intercultural
dialogue.
The workshops focuses on the right of all people to
make use and enjoy public spaces and buildings, for
this reason, the following questions are proposed: Are
children with disabilities considered when designing
cities? Is there a Universal Design where all people are
included?
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4.1 Educational strategies
Workshop #1 Architecture with children... to rethink
and reflect on public spaces in cities
#socialimaginaries #citiesforchildhood
#childhood #collectiverepresentations #iconology
#reconstructionofheritance

Universal design is a design guide for products,
environments, programs, and services that can be used
by all people, where we will include children, people
with disabilities, women, etc. without the need for
adaptation, it is conceived from the beginning usable
and applicable to all.
The workshop arises from the need to know how the
collective public space is perceived from the vision of
the children of the world with the pedagogical method
“Reconnect with your culture”. In this way, we intend to
propose the teaching of “local cultural heritage” and
free access to children with disabilities to be included
in their environment to strengthen local identities and
build strong awareness and knowledge of their cultural
heritage (tangible and intangible or living heritage). We
are convinced that only through culture-based training
can we achieve a society that is aware, responsible, and
respectful of community and intercultural dialogue.
This workshop is oriented to reveal the child’s
perception of his/her city and explore the value of the
heritage that it may have; the child will be guided to
explore his/her memories of walking through the city
and find his/her public space; for this, the children will
make a drawing with the free technique of “how they
perceive the city from the interculturality and its local
cultural heritage”.
For this reason, the concept of Cultural Heritage is
much broader with respect to what is generally understood by these words. Understanding cultural heritage
means approaching the knowledge and valuation of
communities, their history, traditions and then, the
symbolic, territorial, ancestral, landscape and cultural
heritage of each nation. Thus, the new way of conceiving
and interpreting Cultural Heritage encompasses the
social sectors because it is from there that the process
of creativity begins and from the communities, we must
start research on our heritage [16].
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Figure 1 | Gulliver Park in Valencia, Spain. Photo: @primetones 2021.

Gulliver’s Travels on his arrival in Lilliput
Based on the story Gulliver’s Travels by Jonathan
Swift, this Gulliver’s parquet is located in the old Turia
riverbed, and very close to the City of Arts and Sciences.
Here is represented the figure of the giant Gulliver lying
on the ground and immobilized with ropes. The children
playing around him emulate the Lilliputians of Swift’s
story.
Activity: In this workshop, the children made a mixed
media drawing of “how they perceive the city from an
intercultural perspective and their local cultural heritage”
through their imagination we transported them virtually
to the city of Valencia, Spain, where they met Gulliver and
redesigned the park to fit all the children.
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Figure 3 | Interpretation of the collective imagination of children from
the Central-West region of Mexico towards Gulliver Park in Valencia,
Spain. Source: Own elaboration, 2021.

Figure 2 | Interpretation of the collective imagination of children from
Spain, Mexico, Italy, and France towards Gulliver Park in Valencia, Spain.
Source: Own elaboration, 2021.

Workshop #2 Architecture for Children Workshop...
rethinking and reflecting on public spaces in cities.
#socialimaginaries #citiesforchildhood
to #collectiverepresentations #iconology
#reconstructionofheritage.
The workshop arose from the need to know how the
collective public space is perceived from the children’s vision of the world with the pedagogical method
“Reconnect with your culture”.

Figure 4 | Poster design and activities for the Architecture for Children
workshop. Source: Own elaboration, 2021.

It was oriented to reveal the child’s perception of his/
her city and explore the value of the heritage that it may
have; the child will be guided to explore his/her memories
of walking through the city and find his/her public space;
for this, the children will make a drawing with the free
technique of “how they perceive the city from the interculturality and their local cultural heritage”.
V
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Practical Activity: “A Question of Approaches”
The children will use their camera (a drawing of the
camera was previously sent via e-mail plus a sheet of
paper where they will have to draw the pictures). The
children will fly over their city with Peter Pan’s pixie dust.
In this way, they will be able to imagine and remember
the places and public spaces of their city. The idea is that
through this reflection and introspection they will be able
to capture their city’s heritage in drawings.

Figure 6 | Work with children with the purpose of recognizing the
heritage and culture of their city, spatial and social aspects that characterize their environment. Source: Own elaboration, 2021

Panel and Architecture Workshop #3 Universal
Accessibility to Cultural Heritage
#socialimaginaries #citiesforchildren
#collectiverepresentations #iconology
#reconstructionofheritage #usability #cities8-80

Figure 5 | Exercise of reflection and introspection of local heritage.
Source: Own elaboration, 2021.
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The Panel and Workshop “Universal Accessibility to World
Heritage: A City Designed by Children” was conducted
online through the Microsoft Teams platform under the
authorization and informed consent of the children’s
parents, during the month of August 2021.
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Figure 8 | 3D representations of identity elements of their city of origin.
Source: Own elaboration, 2021.

Figure 7 | Heritage and accessibility panel of their hometown through
the presentation of a collage/video. Source: Own elaboration, 2021.

We had the registration of children from 6 to 17 years
of age from all over the world, with a total of 34 workshop attendees from Canada, the United States, Mexico,
Colombia, Chile, Spain, and Italy.
This panel workshop is aimed at revealing the child’s
perception of his or her city and exploring the value of the
heritage it may have.
Diego (9 years old) and Andrea (6 years old) present
a capsule where they explain what is Architecture and
Heritage and how it is presented in their city, Guadalajara
Mexico.

In the following video: A city designed by the
RWYCMexico children we can learn about the heritage of
Guadalajara, Jalisco, Mexico from Andrea and Diego. Let’s
learn from the children, so we can build an intergenerational dialogue and build a better society together.
Then each child on the panel presents and talks about
the heritage of his or her city through a collage presentation and answers the following 3 questions:
1. What do they understand by accessibility?
2. What can be done so that children can have access to
heritage as well as adults?
3. How would you make sure that all children are
included?
Afterward, we carried out a workshop with the other
registered children where they were guided to remember
V
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Figure 9 | 3D representations of tangible and intangible and natural
heritage in their city of origin. Source: Own elaboration, 2021.

what heritage there is in their city, to then make a model
with recycled materials that they can find at home.
In this way, they projected in a 3D figure, the most
significant for the child of his or her city, which could be
tangible, intangible, or natural cultural heritage.
After the workshops, we obtained a better understanding of the perception of public space in university
students and children.
To introduce them to their experiences, it is important
to mention that the city model that was developed a
few years ago gave priority to vehicles, reducing public
space for people and green areas, destroying natural
ecosystems and the landscape. As well as, the historical
heritage, and creating conditions of social, spatial, and
economic segregation of some of its inhabitants.
Associated with this idea of more human cities, it is
necessary to reflect on the need to design cities for people
of all ages. This is when the concept of 8-80 cities arises.
The 8-80 cities are those cities that are more sustainable,
healthy, equitable, and that encourage urban diversity,
to achieve people’s well-being and happiness. Thus
arises the need to think that public space and urban life
should generate a safe and comfortable environment that
provides adequate spaces for children from 8 years old
36
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Figure 10 | Photographic record and design proposals in a heritage
public space in the city of Guanajuato, Mexico, based on the empirical
experience of the architectural gaze of ITESO University students.

to adults over 80 years old. Through the design of public
spaces that meet the needs of this vulnerable population
group, including children, the elderly, people living in
poverty or with physical or mental disabilities, and all
ethnic groups.
The study or analysis of public spaces and historical
heritage centres is based on creating elements that put
the user in the foreground, since they are spaces that
are lived for people and that must be understood as part
of the daily coexistence and that are part of history and
collective memory, where all people can access the space
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without any difficulty in the environment, called architectural barriers, and that in turn can be autonomous within
the coexistence of space. In the case of the university
students, a study of the problem that the current square
presents was carried out, later an analysis and diagnosis
was made where different solutions to the existing problems in the San Fernando square could be proposed,
the main challenges were included which is through the
integration of new elements that give solutions to these
problems, hence why the project is intervened by the
subject of the Public Space and Landscape Workshop for
the rehabilitation of the square.

Student 1: “I have always been of the idea that practice
is the best option to understand and know in depth the
subject that you want to carry out. Our visit to Guanajuato
was very helpful to be able to put ourselves in the place
of people with some kind of disability, by facing the challenges in person is easier to develop and complete the
desired project and you realize what is needed for each
of the spaces, and not only helps in that specific project,
but to live it once you take it into account forever and
somehow cover those requirements to think and take into
account all types of people and not just those who are like
you or me.

A study of the problems presented by the current
square was carried out, then analysis and diagnosis were
made where different solutions to the existing problems
in the San Fernando square could be proposed, the
main challenges were included which is through the
integration of new elements that provide solutions to
these problems, hence why the project is intervened by
the ITESO students of the Autumn 2020 Public Space and
Landscape Workshop for the rehabilitation of the square.
The project of revitalization of the space was carried out,
leaving us with a completely adapted urban-architectural
space and how it can be intervened to create a universal,
inclusive and accessible tourism [9].

To be able to develop a project with these qualities in
such an irregular space was a challenge but with a lot of
learning, because you learn to see and value the spaces
with different eyes and involve all people. I think that if we
had not experienced this exercise in person, it would have
been difficult for us to understand the dynamics correctly
and to have proposed a good work”.

4.2 Experience
Human cities must prioritize people over mobility systems,
promoting the design of more compact cities (the famous
15-minute city), the connectivity and intermodally that
the Sustainable Mobility pyramid has been suggesting for
some years now, we must prioritize the pedestrian over
other mobility methods, making cities more walkable and
greener, which require improving safety conditions and
the quality of the air we breathe. These more humane
cities, in addition to solving mobility issues, should
help foster interaction between people in public space,
strengthen social cohesion and citizen participation in
decision-making processes, and make them more active
cities, without borders and connected 24/365.
Universal design is born as a transformative concept
for inclusive societies and its fundamental purpose is to
simplify life for all. is to simplify life for all. Good design
focuses on the creation of accessible spaces, accessible
spaces, communications, objects, services and programs
that can be used by all people, to the greatest extent
possible, without facilities or specialized design. to the
greatest extent possible, without facilities and without
specialized design. This is the concept of universal design.
Above all, tourism is an experience

Student 2: “In this project we have learned many things,
about what is respect for heritage, about flora, and most
importantly the issue of integration to people with disabilities, it is a whole topic but it was personally a project
that has marked significantly in my career because many
times I never thought about integration, in vegetation or
in the respect that should be had for heritage, many times
we leave with the impression that our designs are made
to improve the place, and it is true but we also have to
investigate, we have to find a way to make our project
help instead of just being something aesthetic, in short,
this project has been very important for us as students
and it will also be important for the people in Guanajuato”.
Student 3: “The City of Guanajuato represents a huge
architectural challenge in terms of inclusion. The topography of the site is the critical factor in this case, since
its large differences in level in such short spaces force
the vertical displacement of the user. However, we were
able to observe with the project that there are several
alternatives that can be implemented in the municipality
to create more user-friendly spaces. It is important to
interact with the spaces in the shoes of any user in order
to achieve inclusive designs for the greatest possible
diversity of users”
According to the children’s experience, they
participated in the Triennial of the South of the World,
where they can see how they now know about spaces and
the concept of more human cities. Available at:
https://youtu.be/F-ohrZtI-8E
https://youtu.be/oLJQ5D3dgho
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Children from 8 to 12 years of age from Mexico and
France were interviewed so that they could give us their
views on accessibility in cities.
Children 1
E: I am... my name is SAC, I am ten years old and I live in
Zapopan, Jalisco.
I: Thank you FCF. Thank you, SAC, how are you? I want
to ask you... Why did you decide to participate in this
interview for the project?
E: Well, I decided to participate because I would like to
share what I have, what I have experienced thanks to
my sister and everything I know.
I: Excellent, thank you very much, and what do you understand when they say the word “inclusion”?
E: Well, I understand that it means to include someone, to
integrate someone.
I: Great, and what does accessibility mean to you?
E: That... for example, if you go to a place, to a park, there
should be ramps for accessibility for people in wheelchairs or who find it hard to walk, so that they can go to
places, be in the street.
I: Very good, how should a city be or have a city for all
people?
E: Well, a city where... where in many places there is
accessibility and they also include them, for example,
a restaurant where there is accessibility and they also
include them or games, parks, that there are places
that not only have accessibility or inclusion, that have
both.
F: Yes, Zapopan. *Responding to IMV
Have you seen any places in Zapopan that are accessible?
For example, you mentioned that you had a little sister
with a disability. When you go, what is the best place
you have seen that is conditioned and that she can
enter without any problem?
E: Well, I’ve seen parks. A park... I don’t remember very
well which one, it had ramps and swings so that people
with disabilities could get on them, some big swings,
some smaller ones, some games with things so that
everyone could get on them.
F: One question. When you have gone with your little
sister, what place do you remember, you say: “this
place was a nightmare and as a family, we would not
go there again because I did not feel comfortable, not
for my family, not for my sister, it is a place where I did
not feel comfortable”, you say “I would not go back to
that place”, what was that place like? can you tell me
about it?
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E: Well, it was a park, where it was special for people with
disabilities, we went there one day and there were
ramps, there was accessibility and also inclusion,
but when I wanted to go with my sister to the rides
and stuff, they called our attention and said that only
people with disabilities could go up there.
F: And if they told you “SAC you have to redesign that
park”, what would you do to that park so that you could
be comfortable with your sister?
E: Well, I would make it like special games with things so
that big people, small people, with or without disabilities, can get on it.
F: Hey SAC and if they told you “you have the opportunity
to change Guadalajara” let’s not talk about... imagine,
you say “I live in Zapopan” what would you like to do
for Zapopan? if you say “today I am an architect for a
day” and SAC wants to do for Zapopan... What would
you do?
E: Well, I would: put many ramps, but not only ramps, but
ramps to the places and the streets, I would improve
them, I would put them so that from the street you can
easily go up to the sidewalk, I would put signs so that
they do not cover the ramps.
Children 2
E: My name is SZA, full name is SZA, I’m 11 years old, I live
in Guanajuato, Mexico.
I: Hey, what do you understand when they say the word
inclusion?
E: Well, I relate it to the fact that there is a space where
people, all people can be there and live together with
no matter what they are like.
I: Great, and for you what is accessibility?
E: It is what... well, I also relate it to a place where all
people can be there, that there are ramps and that
there is a space that is... that the space is adequate for
all people.
I: Super and how should a city be or have a city for all
people? how do you imagine it?
E: Well... that the streets have ramps when you go up and
down the sidewalk, also that the buildings are... are
accessible and that the city itself is inclusive.
I: So your city should be accessible and inclusive, in other
words, both things, right?
E: Yes.
I: Great, and there in Guanajuato, what would be a
space that has those conditions? Is there any place in
Guanajuato that is accessible and inclusive?
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E: I don’t know of any place... well maybe yes, but they are
accessible and inclusive within the place, but to get to
that place it is not.
I: Ah, like the place by itself if it is accessible and inclusive
but getting there, how you got there is what it is not, is
that it?
E: Yes.
I: And what place is that?
E: Well, a long time ago we went to a museum with my
cousin and it wasn’t the best, but it had some accessible points, but to get there it’s like... there’s a tiny sidewalk and no ramps.
I: I mean, it has potential, you can make adjustments. Hey
SZA, what would an ideal city for children be like? what
would a city like that be like if you imagine yourself as
an architect for a day? what would it have to have?
E: Well, the buildings from my point of view as a child and
the height I have, many buildings like I don’t know,
have all the things at the height of an adult and children can’t reach them or can’t use them. It would also
have to... I don’t know, have, well it would have to be
accessible but not... well yes related to disabilities, but
also so that children and adults can coexist in this city.
F: Hey SZA, if you had the opportunity to transform the
city of Guanajuato, what place would you transform
and why, and how would you do it?
E: Well, I would transform the center, the historic center,
but it is very difficult because the streets are very
tiny, the sidewalks and the buildings too. A drawing I
made of the bell ringer, I don’t know, it is a very good
representation that I think is one of my favorite places
in Guanajuato and I would like to change it a little bit to
make it inclusive for all people, and that all people can
move freely in the place.
F: Ok. Of the buildings in the historic center, which do you
think is the most important and emblematic and that
every child should know? that you say “if a child comes
to Guanajuato, he/she cannot leave without visiting
what?
E: [Laughter] It could be the Alhóndiga, I mean, it’s very
cool, and besides it’s fun to climb the stairs, and it’s
nice, yes.
Children 3
E: My full name is RSA, I am ten and a half years old and I
live in Guanajuato, Guanajuato, Mexico.
I: Great. Guanajuato, Guanajuato,
F: In the capital city, in the state
I: The state of Guanajuato?

F:...of Guanajuato. F: *Signs*.
I: Ah perfect, hey, RSA, and why did you want to participate in the interview for the project? Or just because
your mom told you to?
E: My parents are architects, so they have already taught
me about these topics and also in school. So my mom
suggested it to me and I said yes, it was fine.
I: And in the background, because you are interested
in knowing and supporting. Aunt FCF. What do you
understand by the concept of inclusion?
E: Well, that we include others. It doesn’t matter if they
have different abilities and are from other countries,
because the economy also, and I say that we should
include everyone and do nothing and that we should
all play and respect everyone.
I: Your answer was excellent, I loved it. I think it is the first
time I hear a child when you talk about equality or not
having socioeconomic differentiation, that... Well, good
input, RSA excellent. Hey, and what happens, what do
you understand by the concept of accessibility?
E: Well, that... The places where people go to have handrails and ramps. For example, spaces for wheelchairs
to pass because there are many places where the
benches, or something like that, are very small and
not even a wheelchair can fit, and nowhere here in
Guanajuato, there are ramps or handrails, so people
can be in danger.
I: Can you explain to me what the handrails are?
E: Ah, yes; when you are in a wheelchair or cane, the handrails are for support.
I: Ah Ok. E: And you go like this with one hand with the
cane or you go in the wheelchair and lean on the
handrail.
I: Ah, perfect. Here they are called handrails. Here in Chile,
it’s called Pasamanos, but it’s always good to learn. So
thank you very much RSA for teaching me. And you...?
What do you think a city could be or should be? a city
for all people?
E: Well, first of all, with safety. As I already said, with ramps
or handrails, as they say, there in Chile, or handrails,
as they say here. That the ramps, mainly are not steep
because there are times when the traps are so *Signals
inclination* that a person with a wheelchair can go
upside down, so the ramps should be a little flat. Eh...
that there are handrails, that there is safety, and that all
people can be there without discrimination.
E: Mande?
I: Do you feel safe in your city of Guanajuato?
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E: Well, I don’t have any disability problem or anything,
yes, but I feel that it lacks a lot of security and it lacks...
ramps, handrails, railings, I feel that it is not a safe
place here, because here it is always full of people and
people almost don’t care if you have a disability if you
are in a wheelchair, I mean, they push you when they
pass on the streets or, no, there is no security here.
I: Hey, and what does it mean to you to be safe that you...
what do you feel about being safe? what does that
mean to you?
E: Well, that there are no thieves, that people treat you
well, that if you ride a bike or a skateboard or something, that the cars respect you. Well, yes, that is, that
they respect people.
I: Super hey, and in any part of your city, do you think
there is anything that has this capacity to be accessible
and inclusive?
E: No. I: None? *questions surprised*.
E: No, it’s very unsafe here. There are always cases like
thieves, this one... no. I would say it lacks security. The
cars go by as they please, they never respect the signs.
They cause accidents. It’s not... it’s not safe.
I: Yeah, but that’s about safety, but what about accessibility and inclusion? What’s happening in your city?
Because you’re talking to me more from the safety
aspect, which I think is pretty good, but in this accessibility and this inclusion.
E: Eh... Accessibility no, there are never ramps and if there
are ramps they are very steep. A wheelchair can’t get
through, there are no handrails or railings. And of inclusion, many people think they are superior to others and
they do like their clubs and they don’t join anyone else
but the... for example, the economy here is: if someone
is richer than other people or has a higher economy
than other people, he treats them as less. He doesn’t
pay attention to her, he always tells her things.
I: Okay, listen, and tell me about a typical day. On a typical
day, what do you do, do you get up, I mean, let’s forget
that there is a pandemic and maybe you are confined.
So let’s think about a normal day for you on any given
day.

5. Results and conclusions:
The study confirms that children use the city like any other
citizen and it is not designed for them. This explains the
lack of interest on the part of municipal authorities and
local governments, as well as the lack of public policies
in Latin America to improve the design of public spaces
and establish lines for the generation and application of
knowledge on issues related to culture. In our workshops
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and interviews, we found great differences in the city of
origin and the countries from which the interviewees
came, the perceptions of safety and design patterns
are repeated, it is confirmed that children have a great
interest in being included in the design of cities and that
each one has different facilities and that the enjoyment
and enjoyment of cities and their heritage depends on
the environments associated with the safety and growth
of cities in different environments.
“You cannot value what you do not know” and as the
city and heritage are not known by all children, not all
of us have the accessibility and inclusion that children
would like and be considered in the design of cities.
The construction of knowledge and education
undergoes great processes of transformation, depending
on how we transmit it to children as a value of culture,
education from childhood requires special attention so
that it transcends. That is why from RWYC International
since 2020 we build a model of education through the
pedagogical method based on the environment of their
cities and what they know of their heritage and through
different didactic strategies oriented to culture is how
you can collaborate and develop a sense of identity that
provide their city and/or country.
Social knowledge is not natural, it is an artificial
product, that is to say, it is constructed by human beings;
it is a cultural product.
Since knowledge is a product, society must know how
to produce, accumulate, reproduce and distribute it. Like
any product, it can deteriorate, be lost, transformed, and
made to grow [17].
José Bernardo Toro, in his article “Social knowledge
and learning contexts,” mentions that knowledge is
produced through interaction with others, at work, in
daily life; through observation, and over long periods.
The society produces cultural knowledge every day.....
Through cultural forms, the most important knowledge of
society has been created and developed: language, childrearing habits, table customs (ways of preparing food),
forms of courtship (how to choose a partner), and ways of
arranging the house.
This knowledge is accumulated in the memory of the
elders, in family and social traditions, in legends, beliefs,
rites, myths, monuments, and instruments.
They are reproduced in conversation and interaction
between elders and children.
Cultural knowledge is distributed through migrations from one culture to another. Voluntary or forced
displacement always implies the distribution of cultural
knowledge that, when interacting with other cultural
knowledge, is strengthened and transformed.
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Abstract: The quality of built environment is linked to the space in-between buildings and considers its formal,
environmental and use values, due to specific needs for care and project re-appropriation. Sustainable mobility,
a strategic objective of the European Union, cannot ignore the quality of the public space. The New European
Bauhaus draw a new strategical attention to the critical role the quality of spaces plays in building a better
world. The definition of space for active mobility as environmental islands, sidewalks, pedestrian areas, cycle
paths or green ways, must follow morphological, functional and organizational needs. The beauty of the space
starts from a new language of the street, through qualifying the places and avoiding a passive crossing for the
transport logic, but satisfying a need that goes beyond our material dimension and is inspired by creativity
and culture. This qualification is represented here in the case study of an Italian Biciplan as a sector plan able
to build inclusive and accessible physical spaces for the community. The lack of attention of technicians in the
execution of public works leads to reconsider the importance of these issues also in education and training.
The fragmentation of technological knowledge must be recalibrated to provide useful tools without forgetting
the quality and the overall beauty of the places when street language improve, also for cultural reason.
Keywords: Sustainable mobility; Public space; Urban beauty; Urban quality; Urban regeneration; Accessibility.
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1. Introduction
The quality of the built environment depends not only on
the identifiability and beauty of the individual building,
but also on the definition of conscious choices in the
in-between spaces, as the public space between the
buildings. A greater awareness of the designers and technicians who work on public spaces is desirable if we want
to respond to the new European Bauhaus1, as understood by the European Community. In the new European
Bauhaus it is finally clear that the design component of
the material environment we live in, changes our way of
thinking, acting and being in the world (Sacco, 2006).
Intervening on the design of cycle networks and
infrastructure means looking at active mobility design
as an opportunity to improve the idea of public space.
Intervening on the language and psychology of the road,
and on its cultural potential, could improve the quality
of life and the awareness of young generation. If the
physical environment produces an extended social mind
or a physical environment that changes thinking and
individual behaviour also changes the collective one in
which we act.
At European level programmes support the vision
of creating more liveable urban spaces. By fostering
innovation and transformation, Europe wants to improve
people’s quality of life, decarbonise mobility and make
Europe’s economy more competitive, through New
European Bauhaus, an environmental project, economic
and cultural that aims to combine design, sustainability,
accessibility, to contribute to the creation of the Green
European Deal2.

2. Integrated approach to liveable city
Three trends will shape the evolution of mobility
European cities: decarbonisation, demand and digitalisation. The cities of today face challenges of climate
change, air pollution, traffic accidents, noise, accessibility
and managing urban space, among others. European
vision for mobility in our cities is focused on people, aim
for a future in which people live and move in a healthy
environment. The public space through its architectural
soul, services, and variables related to safety, usability
and comfort, identify the indicators of highest incidence
in relation to the quality of the urban context.
Many of the problems of Italian cities derive from traffic
and its impact on time, air and the quality of people’s
spaces (Pucher, 2003). The two main reasons that make
the weight of traffic on the general road network unsustainable are:
44
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1. The excessive availability of parking that makes the
car the main competitor with regard to the transport
system and mobility in general, and engulfs the public
space between parking lots and passages;
2. The limited safety conditions in which the cyclist and
pedestrian traveling through the city find themselves,
depending both on the perception of safety and on
the real possibility of moving without risks deriving
from vehicular traffic.
The policy of increasing the network equipment
for public transport and cycle paths do not necessary
increase the use of sustainable mobility and the disincentive to the use of the car. In reality, no sustainable means
of transport can compete with the car as long as it can
park and get anywhere at no cost: on this point Italy must
try to imitate other European countries such as Holland
and Denmark, and the new urban policies of cities as
Barcelona and Paris.
Holland’s example of excellence starts from a different
cultural and historical bases from the Italian one. After the
car boom in ‘60 in over Europe, a “stop kinder morten”
strong movement developed from below wanted more
safety on the road for children’s autonomy. Since then
the roads have been redesigned for active mobility,
with a 60% use of the bike and an urban quality and the
language of the road attentive to everyone.
In Barcelona Salvator Rueda imagined a city no longer
dominated by cars, but by public spaces used by pedestrians and cyclists and organized around the so-called
“superillas”, a Catalan term that means “superblocks”,
that is pieces of the city where cars are not welcome.
Rueda’s plan is ground breaking because it aims to make
Barcelona the world’s first big “post-car” city, with some
experimentation in the city.
This examples shows the best liveability derives from
the sharing of space, rather than segregation (Figure 1). The
protection implemented through the division of space in
the lanes is counterproductive in the city, because it gives
public space to the car, relegating families and cyclists to
minimum lanes, without improving the security of weak
users in any way. The answer to a complex problem such
as the incentive of active mobility cannot be reduced only
to the design of a greater number of cycle paths, because
in some cases, due to the small size of the roads, these
are done on the sidewalk, taking away space for quality,
public space and the active mobility of pedestrians.
Safety for pedestrians and cyclists is achieved instead
by raising the level of attention of motorists and therefore,
again, with the sharing of the road and a new and more
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Figure 1 | Road safety study: sharing space increases safety for weak users.

beautiful language of the public space that helps to reduce
speed, especially where there are path interference. In this
sense, the training of technicians who respond not only in
a transport sense to the demand for active mobility is also
important.
The morphological, functional, and organisational
criteria of the open space are no longer deciphered as a
negative sphere in the urban fabric but elected as a generating element (Mussinelli 2018).

3. Sustainable mobility and quality of the
streets: the case of Pescara
Pescara BiciPlan (L. 11/01/2018 n. 2) intends to move
within the ambitious European objectives, working not on
cycle paths but on open public space and active mobility.
The work developed started with a mapping of the
cycle and pedestrian routes present in the area to read
and connect them, solving the nodes and criticalities,
to define a continuous and coherent network. New form
of promotion and liveability of the territory were then
defined in systematic home/school and home/work trips
and in the discovery of recreational tourist itineraries

and in the context of trips related to daily activities. In
the medium term, the widespread cycle network was
identified by connecting the more peripheral places and
the hills, integrating it with the regional and provincial
level network, with the main traffic attractors at the local
level, with the public mobility system, with the elements
of social, historical, cultural and tourist interest of public
use and with environmental islands in residential districts
(Krizek 2006).
The Biciplan strategy provides for the integration
of the widespread network of paths for active mobility
in wider urban redevelopment/regeneration actions of
public spaces with interventions to moderate speed and
increase the resilience of the territories and widespread
urban redevelopment.
3.1 Strategies and actions for the quality of public
space
The actions are focusing on strengthening the infrastructure endowment, providing a network of routes
completed and supported by an adequate network of
intermodal exchange parking lots (Figure 2) and service
equipment (racks, bike parking lots), and in particular of
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Figure 2 | Intermodality and exchange parking lots.

a hardware component (urban network) and software
(communication, participation, training).
The specific actions are:

46

•

strengthening of the dedicated infrastructure network
(with the connections between the cycle paths, some
completed, others in the executive phase),

•

incentives for daily use for systematic home-work trips
by bicycle (also thanks to the activation of bike trials,
with prizes and incentives for the most active users
already delivered),

•

train-bike intermodality through the creation of a
cycling station (at the Porta Nuova station) with 120
bikes for rent and internal parking,

•

train-bike car-bike intermodality with the new central
cycling with an agreement between the Municipality,
RFI and Legambiente, with important equipment,
eco-desk, bike parking and other services for mobility,
V

•

the organization of awareness raising events and
sharing of themes, the public discussion of strategies
and the sharing of objectives,

•

the implementation of intermodality through effective
communications with the port (cycle path) and airport
(reachable by bike),

•

motivation and communication through four counters active on the main cycle paths (seafront, riverside,
park road),

•

the widespread strategy for the city through the
installation of 10 eco-mobility points throughout the
territory for charging parking and information related
to cycling,

•

the experimental motivational signs in the executive
phase which will indicate the main cycle paths on
the ground and with vertical signs, to recognize and
motivate users.
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Figure 3 | Wayfinding.

With a view to a prolonged post-emergency relaunch
and coexistence with Covid of urban and peripheral areas,
of proximity trade, which if recovered and relaunched
makes the city safer, the strategy adopted allows the
weakest users (elderly and under 18 ) to be able to move
around the city in a continuous path that can lead safely
to the nodal points of the city and of the individual
neighbourhoods.
In order not to let this crisis go to waste, Pescara
relaunches accessibility to peripheral areas of collective
and neighbourhood importance, to increase the quality
of sociality, albeit at the right safety distance and improve
the quality of life of the inhabitants (Pucher, 2003).

4. Contest and objectives
Pescara is a nerve centre of a larger metropolis which
extends far beyond its administrative limits and which has
a total of 300,000 inhabitants (Figures 4 and 5).
Figure 4 | Urban conurbation.

In recent years the city has begun to lose residents
to the detriment of the neighbouring municipalities
V
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cycling) does not reach one fifth (20%) of the entire daily
mobility, with all the consequences and impacts on the
urban system (pollution, noise, congestion, accidents,
occupation of public land by vehicles, etc.).
The logic of a sustainability-oriented vision considers
the city to be reachable by active users, because everyone
has the right to move safely first of all pedestrians, then
bicycles, buses and finally even cars. A medium-term
vision is needed, in a strategic metropolitan dimension,
considering all modes of transport (pedestrians, bicycles,
public transport, private vehicles, parking), in multimodal
mode.
4.2 Specific objectives
The city must be made safe and on a human scale, to
improve liveability and quality of life through the strategies of:
1. Security improvement
Figure 5 | Distances and borders.

2. Intermodality within the different modes of transport
3. Traffic moderation for greater safety and widespread
cycling suitable for all users.

represented by Montesilvano(6.7 km), Spoltore (6 km,
with the hamlet of Villa Raspa which is part of Pescara
conurbation), San Giovanni Teatino (6 km), Francavilla
(6.7 km), Chieti (13 km) which have the greatest demographic growth of the Abruzzo Region.

Based on the reconstruction of the state of affairs and
the superordinate plans, the vision already envisaged by
the PUMS is to increase the total movements made from,
to, to Pescara from the current 2% to more than 10% by
2031.

The morphological conformation along the coast
favours bike travel, the hills to the right and left of the river
make it more difficult to reach the centre, but not impossible in axes that can be travelled with pedal assisted
bikes. The basic philosophy that animates the planning
choices of Pescara’s BiciPlan starts with the enhancement
of public space for the benefit of weak users, downsizing
the importance of the private car when traveling, in favour
of the quality of the space shared safely by the inhabitants.

The general objective is therefore aimed primarily at
increasing active travel and not only at defining a greater
number of chilometres of cycle path through an increase
in the modal split in the daily movements of inhabitants
and city users.

4.1 Displacement and poles
Despite the great tradition of Pescara in the use of bicycles, thanks to the morphology of the territory, the presence of the coast, and its territorial development, only few
inhabitants uses it for systematic movements within the
city, also for cultural and habits. The city of Pescara has
more than 80% use of the private motorized vehicle for
daily commuting, a use of bicycles still of a few percentage
units and of public transport of less than 10% (Istat 2011).
These data illustrate a single-modal city in which the set
of all sustainable modes (public transport, pedestrian and
48
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To achieve this vision, it is necessary to (Figure 5):
1. Resolve the mayor conflicts that generate accidents
2. Define a continuous and safe network of cycle links
between the attractors of the city (primary network)
and a network of secondary connections;
3. Define the recognisability of the routes and of the
connection routes through a recognizable and identifiable Cyclopolitan network;
4. Define natural environmental islands within residential areas, in which different modes of transport at
moderate speed coexist in a substantial sharing and
improvement of a quality public space.

VITRUVIO 6 | 2 (2021)
International Journal of Architecture
Technology and Sustainability

Sustainable mobility and beauty of public space
Luciana Mastrolonardo

Figure 6 | Urban attractors.

Figure 7 | Urban Strategies.

Figure 8 | Urban distances.
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Figure 9 | Pescara Cyclopolitan.

Within the general objectives there are specific objectives that aim to experiment with new living solutions, to
be shared with the inhabitants for demonstration projects
on which to set up participatory and demonstrative
actions. They concern, for example, the increase in the
cycle network from the current 35 km to a development
of 50 km, which, however, do not only concern linear
development, but also environmental islands in which
the space of the road is shared and the language is aimed
at slowing down flows. Another theme is to adopt a proactive approach to the safety of cyclists and pedestrians,
reducing the speed of vehicular traffic along the axes of
the cycle network and at the nodes, through physical
traffic moderation interventions, to significantly reduce
the number of accidents with deaths and injuries between
weak users (pedestrians, cyclists, children and over 65s).
Another fundamental aspect concerns the
Cyclopolitan, which allows the inhabitants to move along
a recognizable path and which identifies crossing points
and arrival points in a clear and safe way. The Definition of
a Cycle Network as an integrated system of routes created
according to homogeneous solutions that comply with
the requirements of recognisability, usability, continuity
and safety, which also see internal cycle-parking lots near
50
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the attraction poles to reduce the risk of theft (schools,
hospital, university,).
The adoption of communication campaigns and
promotion of cultural events on the theme of cycling
targeted for the different target groups, with a focus on
experimentation with environmental islands, becomes
a fundamental objective to reduce the number of those
who use the car. Strategies aimed at favouring proximity
services and connections of an economic and cultural
nature and at improving public space and supporting
social and commercial relations in the urban centre also
go in this direction, also starting from the enhancement of
some road routes that cross the city.
The work priorities identified and to be shared with
the PA and with stakeholders are:
1. Physical separation of flows along the main routes of
vehicular traffic and use of new legislative tools for
sharing spaces (cycle lanes) for all other roads;
2. Making the existing infrastructural network safe by
re-stitching the discontinuities of the crossings and
fine-tuning the subsystems;
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3. Interconnections and permeability of cycle paths
through projects to improve the passages between
different roads to make the network open and
widespread;
4. Networking of existing cycling systems;
5. New tracks and cycle lanes for the main axes of the
Cyclopolitan;
6. Environmental islands and traffic calming in residential neighbourhoods and areas with mixed land use
and functions;
7. School roads (with response interventions of internal
parking spaces and accesses), close dialogue with
school Mobility Managers;
8. Cycling stations near the main intermodal transport
hubs (stations, airport port);

of trips, or the remaining 2/3 as unsystematic or family
mobility.
There is a certain consensus on the fact that some
demographic and territorial variants are easily correlated
to the observed cycling flows, while the same cannot be
said for the descriptive variables of the infrastructures and
policies for cycling. Some large differences in the demand
for bicycle transport in different contexts can only be
explained by historical and cultural factors that are not
easily observable.
A possible classification of the main factors that determine the demand for cycling is linked to factors (Bernhoft
2008):
(1) Demographic and economic

9. Bike BOX and other bike parking points at the main
attractions.

Many studies indicate a positive correlation between the
use of bicycles for systematic travel and medium-low
incomes, young age, student status, while a negative
correlation occurs with high motorization rates, high socioeconomic level, high income and travel length.

10. Interlocution with Mobility Manager

(2) Environmental and spatial

5. Demand and supply of quality public
space
In the process of designing the road as a space for
everyone, it is necessary to evaluate the demand and
needs of active mobility, define adequate interventions to
satisfy it, manage the impacts on other modes of transport as well as the priorities for intervention. An uncritical transposition of the transport models traditionally
applied for motorized mobility, including cycling, may
be inadequate for several reasons, but above all because
the behaviour of cyclists and the matrix of needs/performances associated with the different categories of users is
not yet perfectly included (Giuliani et al. 2018).
For example, assuming that the choice of the route
of an urban network is fundamentally linked to the travel
time is an acceptable simplification for cars, but unable
to reproduce the choices of cyclists and pedestrians who
seem to depend on a plurality of factors that are not all
easily decipherable.
Even the simplification of the O/D origin destination
matrices seems to respond to the needs arising from a
daily home/work, home/school journey, but is nullified by
the latest ISFORT 2020 analyses3 which identify only 1/3
of bike trips as systematic, defining instead the majority

The environmental and spatial variables that favour
demand are the presence of a high quality cycling
network, which in addition to reducing the risk of accidents, also mitigates the effects of traffic in terms of exposure to atmospheric pollution; the level of precipitation,
temperature and wind also have an impact.
(3) infrastructural and urban planning
Infrastructural and urban planning factors, land use and
urban design policies play an important role: cities with
well-designed routes and short distances, with a mixed
and compact urban development, seem to favour high
cycling flows. The prevalence of segregated cycling itineraries over mixed ones does not always have a statistically
significant impact, while some studies have found that
the value of time for a cyclist is three times the value of
alternative modes of transport.
(4) Attitudinal
The latent variables that reflect specific characteristics
of the decision maker are need, values, taste. Due to the
impact of various factors that influence cyclists’ choices,
many applications that suggest the best cycle route
provide a variety of options, each based on each of these
factors. For example, the path with the least slope, with
the shortest distance, the safest, the most attractive, the
least polluted, the greenest, etc.
V
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Figure 10 | Study on singular path.

The planning and design of cycling infrastructures are
also confronted with two apparently conflicting needs:
1. A holistic approach to sharing urban space between
pedestrians/cyclists and motorized vehicles by
sharing space thanks to the adoption of traffic moderation systems. The reduction of the speed differential
between motorized and non-motorized modes of
transport induces a certain capacity for self-limitation
of conflicts, with a consequent increase in safety and
urban liveability.
2. An infrastructural separation approach that considers
cycling as a separate and dedicated network.
The two modes of transport are considered incompatible. Having already outlined a strategic choice of the
BiciPlan of Pescara towards the first strategy, of a holistic
type, it is emphasized that the first is the only way to
encourage the quality and beauty of the public space
and the widespread use of bicycles (Asperges 2008). It is
emphasized that there is no single solution to provide an
adequate cycling infrastructure, but there is certainly a
hierarchy of priorities of actions that must be evaluated
before others:
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1. Traffic limitation
2. Speed Moderation
3. Reassignment of the carriageway spaces
4. Segregation through a cycle path
5. Cycle and pedestrian use of sidewalks (to be avoided).
Surely covid gives us a city that is more open to
neighbourhood services and active micro-mobility, which
shuffles the cards on the use of vehicles a little, as the
ISFORT 2020 research.
From the survey of the consistency of the existing
cycle network, the graph of the municipal cycle network
was defined with the identification of the various types
of routes, potential critical issues, the main attraction
poles. From the graph we have therefore tried to identify paths, or segments of paths, which could define a
network divided into hierarchical levels, based on: type
of cycle path, criteria such as origin-destination, type of
movement served, the role of itinerary in the municipal
and extra-municipal network, to the construction characteristics, etc.
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ease of cleaning and maintenance, high durability,
reliability and safety, integration and environmental efficiency, which define in a deterministic way the technical
solutions to be adopted according to the improvement of
specific performances (energy, ecological-environmental,
maintenance, safety, accessibility, etc.).

Figure 11 | Example of project section of C1.

Subsequently, the graph was divided into subsegments, corresponding to points considered significant:
•

intersection with existing cycle paths

•

possible new intersections

•

significant and identifying places

•

potential places for urban regeneration interventions.

From this analysis, a first approximation bicipolitan
was defined, generated by the existing routes (both the
complete ones and the segments connected and / or
connectable to each other), following the example of the
of the City of Pesaro. The identification of immediately
recognizable paths identifies a hierarchy of the network
not only of a spatial-functional type, but also a generator
of social connections.
Aiming at a high architectural and urbanistic quality
of the public space as a strategic axis for increasing the
overall urban quality means instead operating with a
unitary and systematic approach, aimed at protecting and
enhancing first and foremost the environmental pre-existences, i.e. the historical-identity values, the works and
artificial and natural artifacts that already characterize the
open spaces of the city. Furthermore, the public space
is an “equipped” space at the service of the community,
made up of flooring, building curtains and arcades,
services, systems, equipment, works of art and technical
and functional artifacts that support use, flower beds,
lawns, variously configured shrubs and trees. The design
and management of these components must therefore
be based on a principle of necessity, which means correct
response to the demand for use, comfort and decoration,

The project represent the basic infrastructure for the
development of a network of new attractors through
the creation of a sense of belonging to the city and the
territory, which in addition to the strategic objectives
of increasing the existing cycle network, its safety and
the connection with the collective mobility system
must be an opportunity for urban redevelopment and
regeneration processes, in particular for the portions
that will go towards the periphery and the neighbouring
municipalities.

6. Training needs
The results of the study conducted concur in the evidence
of working on quality public space and on shared paths,
even with technicians and inhabitants, through continuous training.
The “contributing causes” of accidents in the urban
environment, in fact, are strictly related to the training/
information sphere. On the same spaces there is the
maximum heterogeneity of sharing, both the pedestrian,
the public transport bus and the heavy vehicle that is
delivering the goods can circulate: the different needs in
terms of size and performance can determine situations
of insecurity. Furthermore, the technical standards for
road design are designed to allow motorized vehicles to
move: all dimensional and performance standards refer
to the motorized vehicle, resulting in fact more suitable
for an extra-urban context, and causing confusion in the
technicians who must respond in performance terms to
the urban context. The Italian highway code is therefore
focused on the automotive transport logic, effectively
confusing the designer on the specific object of the
project. Distractions and unsafe behaviour of all categories of road users can lead to dangerous situations and
highlight the need for training and information also for
road users.
These contributing causes make training and education policies increasingly urgent in the design of spaces
for weak users, which are continuous and coherent, and
which return information that is easy to decode for the
various users. It is not always easy to make technicians
and administrators understand that the roads must be
welcoming, safe, attractive and dynamic. For this reason,
the role and constant training of all categories of users
V
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becomes fundamental because if we talk about cycle
infrastructures we cannot think exclusively of the cycle
path which is only one of the plausible solutions for
traveling by bicycle. People are looking for be able to
move actively not only in cycle path from A to B and then
inevitably stops before C, but the certainty of being able
to travel safely. For this reason, cycle paths are useful, but
are only needed in certain cases, such as:
•

Along the extra-urban roads, where bikes cannot share
the road with cars.

•

Along urban traffic roads, where, albeit in a city
context, cars can move at 50 km /h.

Similarly, it is unthinkable to fill cities with cycle
paths: narrow streets, parking lots and tree-lined
avenues cannot disappear overnight just to make way
for a cycle path. First of all, it is necessary to start from
the safety of the road and not from how a cycle path
is technically made, if with a concrete or travertine
curb. The important thing is to guarantee the safety of
movement for people and this goal in the vast majority
of urban areas is achieved thanks to traffic moderation,
i.e. infrastructural interventions that modify the layout
of the road to force motor vehicles to adopt reduced
speeds, and that restore space to conviviality, children’s
play and sharing among the inhabitants.
Traffic moderation is not implemented by inserting a
zone 30 sign. To obtain a more liveable and safer street or
neighbourhood, it is necessary to complete these actions
with physical interventions on the road that require
vehicles not to exceed certain speeds, and that give back
space to activities and people (Figure 12).
From an infrastructural point of view, the urban
road network must be re-conceived, re-organized and
re-classified on two levels: a main road system intended
for motorized vehicles (where pedestrians and cyclists
can travel only in their own and reserved premises.) A
secondary road network intended for vulnerable users,
represented by Environmental Islands, areas in which
vulnerable users have priority and there is maximum
sharing of public space.
Training centre must respond to this call by teaching
adequate tools and methods to students, and technicians
already trained must be constantly updated in the awareness that around the buildings there are spaces that must
be designed to meet the needs of the categories of users
who use the road (Mastrolonardo, 2016).
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Figure 12 | Some example of semantics of the new language of the road
for traffic moderation.

7. Conclusions
Environmental protection, health and safety, mobility
and accessibility to services, to which the strategies for
sharing the road are now added: these values embody the
centrality of new emerging needs, ending up being configured as essential rights of proper planning. The concept
of accessibility of public space, its tendency towards total
fruition, have to innervate the multiple sectors of the individual levels of the local government. Environmental and
urban planning and design, culture, training, mobility,
psycho- physical well-being, technological innovation,
work and security are the essential cornerstones aimed at
ensuring a widespread diffusion of places and flows.
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The real challenge is to start to think at the disciplines
of the project as tools of socio-behavioural change for the
public interest, making us more responsible in relation to
the environment around us, starting with a revolution in
the semantics of the language of the street. The quality
and beauty of our city also passes through here.
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Introduction
I started this research in 2019, when I came across a
report about a recently developed building included
in the register of architectural monuments of the West
Pomeranian Voivodeship of Poland. The Greek Catholic
Church of the Birth of the Blessed Virgin Mary in Biały
Bór was consecrated in 1997 and was recognized as an
architectural monument only twenty-five years later. This
fact is of dual interest. First, it somewhat undermines
Ricardo Campo’s (2016: 59) view that historical (institutionalized) heritage is shaped by the collective values of
purely dominant groups. After all, it is difficult to attribute the Greek Catholic Church of the ethnic minority of
Biały Bór to the common values of the Catholic (community) of Poland. Secondly, the recognition of a building
of the modern period as a monument somehow does
not fit into the temporal logic of preservation of historical objects, inherent in monument protection activities.
These circumstances prompted to take up this case.
And field observations and interviews with city residents
and visitors deepened and adjusted the study. If at first
I planned to investigate how indigenous Ukrainians from
southern Poland transferred their culture to Pomerania,
then after interviews with them, in particular with
pilgrims who traditionally came from different parts of
the region for a temple holiday to Biały Bór, the direction of the search changed. Semi-structured interviews
with believers encouraged to dig into a deeper history.
According to the conversations, the place chosen for the
church was not accidental and was connected, apparently, with the actions of the settlers, who built the first,
temporary church here in 1957. From the “small stories”
of families broken down during the Vistula campaign, it
became clear how deported Ukrainians were resettled in
Pomerania, as well as how people define their nationality
differently. It is also noteworthy that the analysis of local
history at the end of the study did not reveal significant
discrepancies with in situ observations.
An important conclusion of the field study was that
the local space, using Lefebvre’s concept, is “produced”
by a non-class (in the neo-Marxist sense) community.
This, in turn, resulted in the hypothesis of a large-scale
community of the place - that is, the existence of a supralocal community of Ukrainians from Pomerania and the
diaspora along with the local community - the “neighborhood” of Biały Bór - all those who feel responsible for this
place. The assumption of a larger community involved
in the transformation of the place helped to understand
the coincidences with the spatial practices of the Polish
community better. Indirect opposition to the authorities
in the process of reconfiguration of urban space was
also similar. In this article we will consider the manifestations of power influence on the local community (and
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the actions of the government in relation to the urban
space) and the joint action of migrants in response. The
generalization of “migrants” or “displaced persons” also
applies to Poles (part of the Polish community) who
found themselves here against their will. Analysis of the
transformations of the urban environment of Biały Bór is
impossible Beyond the historical context and appeal to
the opposition power/society.

1. Theoretical and conceptual framework
The creation of urban space (or its erasure) is an action
determined by a specific driving force. Henri Lefebvre
(1991) and Michel de Certeau (1998) think differently
about it as the influence of power on the urban environment: the former reflects on the field of driving forces that
“produce” space, the latter focuses on the opposition
tactics of the citizens. That is despite different research
tasks, where Certeau and Lefebvre recognize that urban
space is created either by the state (de Certeau) or by the
bureaucracy (Lefebvre). In both cases, the created space
is attributed universality and anonymity. One way or
another, the authors consider the role of the state to be
dominant in the “production” of space. Attention to power
is understandable, but philosophical approaches do not
cover all the interaction of agents of such production. At
first glance, the coherent system of “state/bureaucracy local community”, where some dominantly “produce”
space and others “consume” (or interpret) it, is somewhat
simplified. This opposition is enough to identify the forces
influencing the formation and subsequent changes in
urban space, but it is not enough to take into account all
the real factors. There are circumstances, such as remoteness from the state apparatus or the weakness of the local
administration, when space begins to be “produced” by
non-state forces. Turning to Lefebvre’s essay (1996) “The
Right to the City”, David Harvey (2012) identifies not only
the class (proletariat) but also all local residents as a new
driving force of change in urban space, and Pascal Gielen
(2015) perceives opposition tactics of citizens (according
to de Certeau) as a kind of resource for urban development and interaction. It is the joint actions of citizens that
come to the fore, and the right to the city is conceived as
a common and inclusive right for all who live its daily life
(Harvey 2012). The urban community, like the govern�ment, determines the transformations of urban space.
This other driving force, according to Quintin Bradley
(2017), causes “public mobilization to plan protests, but
more importantly, focuses on the practical planning of
a community that relies on its place in its evidence and
goals.” (ibid.:21). When joint actions on urban space get
to be a practice of solidarity, they “become an important “laboratory” for the shaping of an excellent public
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Figure 1 | Archive photos of the city of Baldenburg taken in 1935 by a member of the Bess family (https://hoelkewiese.de/Nachbarorte/Baldenburg.html)

sphere” (Vaiou & Kalandides 2016:461). Solidarity prac�
tices aim to recreate things that are important to the local
community as opposed to the abstract space of power.
Collective actions often result in conflicting relations
with institutions of different scales (municipal, regional,
state), because “in many cases the latter are hard to put
to come to terms with “unauthorized” actors and noncodified practices.” (ibid. 2016:469) But it is the cooperation
of citizens in relation to public spaces that reveals “the
practices of urban commoning, including the forms of
“ownership”, production and “governance” which materialize in everyday spaces of urban commoning” (Bresnihan
& Byrne 2015:36) Most of these practices are a purposeful
response to the limitations of different dimensions of
socio-cultural life (ibid. 2015:40) (in our case - the restriction of religious practice).
However, the joint actions of the citizens are not limited
to resistance to the imposed restrictions. A separate area
of low influence is related to the development-domestication of public space (Koch & Latham 2013), in particular to
accommodation, i.e. the process of “adapting or adjusting
to others in order to get on with living” (ibid. 2013:17).
Everyday practices of spatial development, as a rule, go
beyond academic urban criticism, mostly focused on the
influence of government and supranational institutions
on urban space (Zukin 2009). In our case, it is important
to understand how abstract spatial policy changes under
the influence of urban everyday life and what is the
nature of the relationship of groups that share one space
(Koch & Latham, 2013). And contemplating the specific
impact of the Polish and Ukrainian communities on the
Biały Bór area, we also ask the clarifying question: “How
exactly does the nature of the replaced (non-indigenous)
community affect the urban environment?”, therefore, the

transformation of the city should be considered in the
context of different cultures and everyday tactics of this
multinational local community.
The study covers the period from 1945 (“erasure” of
the city of Baldenburg) to the present. The assumption of
the interaction of urban space and the local community
logically leads to the consideration of urban change in
the context of local community development. The study
is therefore divided into several stages related to structural changes in the group identity of the community.
According to Berger and Luckmann (1991), identity is
formed by social processes, but it is not an immutable
structure and is in a continuous process of reproduction.

2. Historical context
2.1 Starting situation (Baldenburg’s “erasure”)
What was the pre-war development of the West Prussian
city of Baldenburg, can be seen from archival photographs
of the Bess family, taken during a visit to their hometown
in 1935. On them, in addition to the usual motives at that
time - churches, estates and taverns, is depicted a fairly
dense urban environment of a traditional German town.
(Fig. 1) The buildings of the city center are two- or threestorey (partly half-timbered), narrow cobbled streets
mostly with sidewalks (with stairs on the terrain), there is
an electric network and water supply. In addition to the
Evangelical Church and the Catholic Church, the city has
a small synagogue (the Jewish community was destroyed
during the Holocaust in 1938 (Ottenheimer 1941)).
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Figure 2 | Baldenburg Evangelical Church (archive photos). https://fotopolska.eu/zdjecia/m36957,Bialy_Bor.html?zakres=5&podzakres
=1&zdjeciaOd=1945&zdjeciaDo=1945&sortuj=dataWykonania&f=889820-foto.

The city center had a typical structure (according
to Chelm law) (lokowanych na prawie chełmińskim): a
rectangular market square and the correct planning grid
of streets. Suburban development is developed along
the main roads. Between the city center in the north-west
and the railway station in the south-east there is an area
of interwar manor buildings with a three-storey school
located opposite. By 1939, Baldenburg had a population
of 2,292 (mostly Germans, but also a few Poles and
Kashubians).
According to the official website of the city and
commune of Biały Bór, the city, which until recently was an
important point of defense of Germany, was returned1 on
February 26, 1945. (in the English version of the material it
was reintegrated2). Local citizens, leaving the city at night,
do not mention serious damage or fires3. Nevertheless,
returning to the city in June, they found it destroyed4. The
situation is somewhat clarified by the only archival photo
of that time from March 15 (Fig. 2) with a burning church
in the background. At that time, the city was controlled
by the Soviet military for the second week, and it was
virtually out of military actions.
Apparently, the main actions to “erase” the center
of Baldenburg took place from early March to late May
- when the city was under the rule of the Soviet military
administration (actually the Polish administration
appears only in June)5. There are memories of local
residents (suburban village Landeck) about the “erasure”,
the devastation of the city (German) cemetery by the Red
Army, and then by looters6. In general, such actions are
one of the systematic destruction of material traces of the
German presence in the annexed territories - in particular,
inscriptions, monuments and cemeteries (Thum 2011).
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Their purposeful nature is proved by the selectivity of the
destruction. The suburbs near the train station, the school
and the city court (which the new residents later adapted
for primary school), the cathedral that used to be a block
from the church, as well as an apartment building (2
Shchecinska Street) with the built-in two-section bunker7
(as well as most of the defensive fortifications), remained
surprisingly intact, but the entire historic part of the city
faded away. Therefore, it is noticeable that to the destruction of all reminders of “bad history” (according to Maria
Lewicka, 2008) might be added the conscious articulation
of the thesis about “fierce combat actions” in the story
of the city’s disappearance. One way or another, the new
Polish administration found in 1945 a devastated city
with missing businesses8 due to the destructive attitude
of Soviet troops to the German presence. Such actions
of “mnemonic decapitation” (according to Zerubavel
1997:85) created a clear field for the construction of new
social identities by post-war communist states (Lewicka,
2008:214). Selection and erasure of “urban memory”9 were
the tools of power strategies aimed at frank (inherent in
totalitarian regimes) modification of collective memories,
where there was no place for former residents. We have
no confirmation of official information that the German
community left the city during the combat actions. The
process of “cleansing” from the indigenous German
population of the territories (re-integrated into Poland
by the resolution of the Potsdam Conference of August 2,
1945) began after the combat actions in May 194510 (10)
and lasted till the end of 1947 (ibid. 2011:323). Thus,
the destruction of the city center and the “expulsion” of
its inhabitants took place after the combat actions and
were mostly associated with the change of borders and
the actions of the then authorities. Reconstruction of the
urban space as of 1947 (with the placing on the modern

Collective actions for reconfiguration of urban space Biały Bór, Poland
Sergiy Ilchenko

Figure 3 | Reconstruction of the state of urban development dated from
1947 (obtained by comparing the archive map dated from 1936 with
modern geodata for Biały Bor https://polska.e-mapa.net/).

cadastral plan the Baldenburg topographic map of 1936)
allows to see the state of urban development at that time
(Fig. 3). The changes took place within the framework
of the propaganda program “Returned Lands” (Ziemie
Odzyskane), which, in fact, represented a state strategy
to legitimize the new territorial division (Górny 2004:125).
2.2 Formation of a new local community
The formation of new local communities (with the “expulsion” of Germans) consisted of several stages and was
associated with groups of people who inhabited these
lands. The settlement of the region took place in waves. In
the study, we specifically distinguish the second and fourth
waves as those that occurred by forced displacement. In
fact, both groups included citizens from the lands of the
former Polish Republic which stayed in the Soviet Union
by military division and who were forcibly displaced (at
that time by a state with limited sovereignty)11,12 (11; 12).
That is why these groups, both Poles (Wylegała 2009:5964; Kledzik et al. 2018:336) and Ukrainians (Kosiek
2017:69-70), in their memoirs show empathy for the
indigenous German population, also considering them
as victims. However13, this perception was not typical of
immigrants from central Poland, who (from the memories of indigenous people perceived the Germans more as
free labour14. However, a common feature that united all
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groups of settlers, according to Maria Lewicka (2008:209),
was a common sense of an uncertain future and it seems
to be what most influenced the long and controversial
formation of the new local community. In this context,
the common name of the region - “Polish Wild West”,
which was understandably useless for the communist
government (Halicka 2015), seems noticeable. However,
in contrast to the official myth of “Returned Lands” this
name eloquently conveys the real circumstances of the
post-war period, reflecting, on the one hand, the chaos
and “law of the stronger” that prevailed in the Western
and Northern territories, and on the other - the opportunity to create something new from scratch (ibid. :10-11).
So, at the initial stage we have a trilingual (Polish, German
and later Ukrainian) multi-ethnic community, from which
neighbourhood is formed. Further consideration of joint
actions (from the spatial reconstruction of Biały Bór) of
the Polish and Ukrainian communities is hardly possible
without considering how these communities balanced
between the ideas of sameness and difference (Pasieka
2015:60) and without considering their ethnic “religious
culture” (Zowczak 2019) and the importance of local
priests as leaders of ethnic communities (Verdery 1985).
The authorities’ strategies for urban space with the
erasure of “urban memory” coincide with the processes of
assimilation of national minorities by the post-war regime
- what Timothy Snyder (2003) described as a solution to
the Ukrainian question in post-war Poland. The Vistula
Military Operation itself (if we do not delve into the definition - some Polish historians consider it ethnic cleansing
(Motyka 2006), others - a crime of the totalitarian regime
(Partacz 2004)) in this study can be interpreted as a social
strategy with a specific purpose and tools. If the aim of the
action was to erase the national identity and “reformat” the
people to the demands of a unitary state, it seems to have
been achieved. During this operation, 140,000 Ukrainians
were forcibly relocated, but according to the last census in
2002 (MWW PG, 2002), only 27,000 Polish citizens identify
themselves as Ukrainians.
Any social strategy uses several tools. According
to Berger and Luckmann (1991), subjective reality is
never completely socialized and therefore cannot be
completely transformed due to radical social processes.
However, there may be changes in subjective reality,
which lead to a rethinking of previous social experience,
and government strategies aimed at redefining the
Ukrainian minority. On the other hand, pressure from
the authorities results in the consolidation of repressed
events (Pennebaker & Banasik 1997), and the opposite
effect occurs. In addition, social experiments always deal
with unforeseen circumstances. Thus, shortly after the
deportations began, it became clear that the displaced
population could not be resettled in accordance with
V
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the requirements of the Ministry of Returned Territories
of Poland (PM MZO 1947). Therefore, local authorities
began to violate these requirements. In 1950, the town of
Biały Bór had 775 inhabitants, and it was one of the few
places in Pomerania where deported Ukrainians settled
in without separating their families15.
2.3 Self-preservation of ethnic communities and
building a “neighborhood”
Having defined Operation Vistula here as a social
strategy, we cannot but refer to the social tactics
analysed by Michel de Certeau (1998), who linked the
notion of “strategy” with power structures (our case)
and “tactics” with the creation of free personality space.
No governing body has absolute control. Not surprisingly, the Ukrainian community has preserved family
ties, traditions, and its “significant others” (Berger &
Luckmann 1991). However, at first such actions caused
dissatisfaction16 of Polish community, which distrusted
the new residents. The reason for this was not only
the direct experience of the war (when some Poles
witnessed or participated in Polish-Ukrainian ethnic
conflicts), but also the stereotype of Ukrainian robbers
formed by official propaganda (Hałagida 2003:139).
From the memoirs of immigrants from the south of
Poland, who, in addition to the general category of
“Polish”, also distinguished Kashubians17, appears an
image of two groups that first maintained a mutual
distance, which began to weaken in the late 1950s
(Kosiek 2017:66).
“Our imagination is built by childhood, the memory
of the first colours, smells, sounds, the code of first
emotions written in the heart. “Getting into the roots”
must not mean a percentage calculation of the origin,
but a reproduction of the world of images that surround
and create a person from birth” (Czerni 2011:17) — This
quote by Krystyna Czerni from her biography of one of
the authors of the Church of the Birth of the Blessed
Virgin Mary, Yurii Novosilskyi, quite accurately reveals
the history of the Ukrainians of Biały Bór. After the
resettlement here, Greek Catholics did not have a real
opportunity to create their own parish. During this
period, the Ukrainian community retains its traditional
identity. The decade from 1947 to 1957 can be considered a period of self-preservation of ethnic identity,
which in itself is resistant to change and based on
language, religion and tradition (according to Anthony
Smith 1991).
In relations with their neighbours, from the beginning the Ukrainians chose tactics that exclude conflicts,
tactics of refusing to compete with the Polish community
for places and buildings in the city. The Ukrainians are
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mastering the space mainly at the expense of unoccupied territory. In three weeks, they repaired the ruined
German chapel with their own hands, and on November
10, 1957, the new church was blessed with the participation of more than five hundred parishioners. The church
was consecrated in the name of the Birth of the Blessed
Virgin Mary and became the first Greek Catholic church
in Pomerania.
At that time, the cultural landscape of the city did
not change considerably. The city was left almost
deserted, and it is difficult to call that period “a time
of development”. The perception of the new place was
influenced by a sense of uncertainty, as all groups of
migrants initially considered their stay here temporary.
Nevertheless, Monika Jania-Szczechowiak (2018 348)
highlights two groups among migrants from the eastern
borders, one of which assimilates in the new city, starting
all over again, and the other is sceptical and cannot
accept a new place18.
2.4 Stage of institutionalization and joint actions of
local communities
The period from 1958 to 1991 was an institutionalization
stage of the group identity of immigrants from the southeastern region. Here it is important to determine the
area of our community. It is inexpedient to limit oneself
to the Ukrainian community of Biały Bór. Concerning
group identity, it is more correct to speak of the Ukrainian
community of Pomerania or the northern regions of
modern Poland as a whole, not limited to the inhabitants
of Biały Bor.
The stage of institutionalization is characterized by
the transition to group social tactics. Although political
efforts to dissolve the Ukrainian minority have weakened since 1956, one should rather talk about changing
the forms and means of state pressure. Yes, the state
did not seem to object to the creation of a Ukrainian
primary school, but could not allocate funds to repair
the building or even closed the school due to poor
technical condition.
Therefore, we are talking about a wide community of
ethnic Ukrainians in Pomerania. This is evidenced by the
fact that the Birth of the Blessed Virgin Mary celebration
gathers at that time the largest number of pilgrims about 6,000 people. The mobilization opportunities and
the level of coordination of such a large community were
quite high. The publicity of the educational problem in
a small town led to the Ukrainian diasporas of Canada
and the United States joining the list of donors. In 1999,
as a result of the state educational reform, a full-fledged
Taras Shevchenko school complex with Ukrainian
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Figure 4 | Analysis of areas of influence on the urban space of government and local communities (based on the geo-portal of open spatial data
https://polska.e-mapa.net/ ).

language learning was already operating in Biały Bor,
which included a six-year primary school, a three-year
secondary school, and a three-year lyceum secondary
school.
1958-1991 can be considered a time of formation of
a new urban morphology of Biały Bor, while the authorities and urban communities have completely different

attitudes to urban space (Fig.4) and have different
purposes.

3. Discussion
In analyzing the two competing - Polish and Ukrainian communities in the urban space, we turn to the public
V
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Figure 5 | The space in front of the Church of the Birth of the Blessed Virgin Mary (author’s photo, 2019).

Figure 6 | Public spaces of the city of Biały Bor (author’s photo, 2019).

space as an arena of constant competition and negotiations according to Koch & Latham (2013). The rights of
different groups to the city are reflected in the transformations of urban space. But it should be noted that the
community and the neighborhood are close, but not
identical concepts. In our case, the neighborhood of Biały
Bor consists of at least two communities (Ukrainian and
Polish), which are involved in competitions for public
space. Their joint actions on government strategies
appear to be in opposition. Comparing the two churches
(and two parts of the urban space, respectively) - the
Blessed Virgin of the Queen of Poland (Polish: Kościół pw.
NMP Królowej Polski), built in 1984-2000, and the Church
of the Birth of the Blessed Virgin Mary (Polish: Cerkiew
Narodzenia Przenajświętszej Bogarodzicy) built in 19911997 (in some sources 1992-1997), we can understand the
nature (and size) of the communities that created them.
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Both churches were built at about the same time, during
the period of active church building in Polish People’s
Republic, but for a better understanding we should refer
to the decisions of the Second Vatican Council (1962-1965)
on church reform.
Parish churches were built in the so-called “managing
system” (systemie gospodarczym) and this euphemism
meant that parishioners not only invested their own money
and supplied materials, but also joined the construction.
Due to the personal involvement of local residents, the
timing and processes of construction depended on such
a resource as their free time. If to compare the terms of
construction of Polish and Ukrainian temples, they differ
significantly. The Cathedral of the Blessed Virgin was built
for 16 years - from 1984 to 2000, and the Church of the
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Figure 7 | The structure of the Ukrainian cluster built on the basis of the geoportal of open spatial data https://polska.e-mapa.net/ ).

Birth of the Blessed Virgin Mary was built in just 8 years from 1991 to 1997.
So far, I have not been able to find the author of the
Cathedral of the Blessed Virgin Mary, built by the Polish
community, which is not too strange for the “edge of
the world”. At the same time, the authors of the Church
of the Birth of the Blessed Virgin Mary are known - the

outstanding theologian Yurii Novosilsky and the architect
Bohdan Kotarba. What prompted the professionals to
work in this remote area and create a temple of significant
artistic value? Its complexly configured formal-informal
architecture also demonstrates such regularity as
conformity of a high artistic level of authors-performers to
a cultural level of customers19.
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Probably, the cooperation of the authors of the temple
in Biały Bor was due to the importance of the place for
the whole community of immigrants from south-eastern
Poland. Analyzing how the public space around the two
Biały Bor temples is developing, we can say that it is not
created by the class (according to Lefebvre) and not by the
government (according to de Certeau). Both spaces were
created as a result of cooperation between the residents
of the town itself and the larger Ukrainian community
of Pomerania. In both cases, the temple buildings do
not immediately catch the eye, which is in line with
the authorities’ intention to hide them20 (Fig. 5). At the
same time, the space near the Cathedral of the Blessed
Virgin includes monuments of both the previous period
(Baldenburg times), the post-war years and modern ones
(Fig. 6).
The center of long-term formation of space is a seemingly small building, able, however, to unite thousands
of people in one festive moment. On weekdays, space
is perceived quite differently. Its meaning, structure and
nature of influence are fully revealed only during the Birth
of the Virgin holiday: the area between the primary school
and the boarding school becomes a public fair, and the
large empty space around the church is filled with thousands of pilgrims from all over Pomerania. Significant for
a small town, this original festival of Ukrainian culture
becomes an event when at some point the parish church
“broadens its boundaries”, turning into a large open
church, uniting a huge number of believers (Fig. 6). It is
important that this event is important for all residents
without division into Ukrainian and Polish communities.
This fact indirectly confirms the idea of restoring the local
neighborhood as a form of social reality lost during the
forced displacement from their native lands21.
The actual actions of local communities to produce a
(spatial) cultural landscape are proof that these communities are alive22, (22) that their attachment to the place
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is based on joint efforts. Spaces created by joint actions
create the originality of the place (Fig. 7).

4. Concluding remarks
The specific cultural landscape changes as the result of
joint actions, and hence the “acquired difference” of the
local space. Spatial changes in Biały Bor seem to be one
of the few positive examples of how the cultural norms
of several communities are translated into an unusual
cultural environment in order to master and transform
it. Joint action goes far beyond a reaction to various
restrictions or opposition. To a greater extent, they show
the “domestication” of urban space. And in detail - about
coordination: adaptation or adjustment to others (Koch
& Latham 2013). At the same time, the newly acquired
“others” in the changed social reality have replaced those
with whom people interacted daily before resettlement
(Kosiek 2016). We see a rare case of conflict-free coex�istence of different socio-cultural groups of citizens in
one territory in the absence of a common history in the
past. Both displaced communities, Polish and Ukrainian,
started on equal terms, having enough free space for
self-expression. Collective participation in creating important things for the community becomes one of the joyful
and useful dimensions of urban life, giving a sense of
belonging to the place. Over time, it grows into a unique
identity of the place (Hernández et al. 2007:310).
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Abstract: To design architectural spaces that not only respond to the basic needs of users, but also seek their
emotional well-being, it is necessary for the architecture students to have a special sensitivity and be aware of
the different sensations that their designs should and can evoke. To achieve this competence without exploring
real spaces, Immersive Virtual Reality technology offers an important contribution to the field of architecture.
The purpose of this research is to determine if the sensations perceived in virtual architectural spaces by
students are similar to the real ones and to determine the characteristics of this technology that allow a better
perception of sensations. Six architectural modules were designed to be walked through and experienced at
real scale using a Head Mounted Display by 22 students of the first and fifth year of studies of Architecture
career in Peru. An ad-hoc questionnaire allowed to know the perceived sensations and the benefits of the tool.
The results obtained showed that the perception of sensations of the fifth-year students is a little closer to
those expressed by a group of seven experts compared to that of the first-year students. The students consider
the characteristics of accessibility, real scale of the space and the possibility of going through and looking
at the space in all directions are those that have given more realism to the experience and therefore better
perception of the space, while the characteristics of natural light and shadows, construction materials and
external environment have been less valued in the realism of the experience. It is concluded that the sensory
experimentation in architectural spaces modelled realistically in virtual environments allows the perception
of sensations very similar to those that the architect seeks to convey initially.
Keywords: Sensations; Perception; Architecture; Spaces; Immersive Virtual Reality.
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1. Introduction
Among the most important competencies that the
future architect must acquire in university studies is the
design of architectural spaces that not only respond to
the basic needs of people, but also seek their emotional
well-being. Architecture, beyond fulfilling the proper
functioning of spaces, has the task of generating experiences and emotions in the inhabitant who appropriates
the space. In this sense, it is essential that the architecture students develop a strong sense of sensitivity and
commitment to spatial quality (Mitrache, 2013) that
allows them to be aware of the different sensations that
their designs should and can evoke in the users. The
inhabitants of spaces perceive and understand architecture by living it and only from the interior experience can they feel the details imperceptible to the eye
(Rasmussen, 2004). This link that architects have always
explored between the built environment and the occupants (Li et al., 2020) can only happen thanks to the
psychological phenomenon of perception.
1.1 The Perception
Perception is the means by which architectural space
is experienced, understood as the artificial place where
the existential nature of the human being is concretized
(Norberg-Schulz, 1980). According to Keenan (Keenan,
2020) “perception is the organization, identification, and
interpretation of sensory information, or information
that is gathered through the senses, such as hearing,
vision, taste, smell, and touch”. Perception allows
people to create meaning out of what they see, feel,
hear, touch, and experience in the world. Then, only
through perception, we can understand architecture as
defined by Saldarriaga: “architecture consists of finding
a meaningful relationship between the physical properties of architectural space and the psychological and
cultural values that give rise to the senses of comfort,
security, and beauty” (Saldarriaga Roa, 2002).
Psychology claims the active role of people in the
construction of perceptual thinking (Arnheim, 1986), it
means that people do not perceive the physical world,
but the psychological construct that depends on their
own relationship with the environment (Almagro
Holgado, 2020), i.e., their previous experiences.
Understanding that the process of perceiving is linked to
the person, rather than the object (Dezcallar Sáez, 2012)
and linked to personal experience and expectations
(Keenan, 2020), we can affirm that we learn architecture with the experience of living it, and it is that same
experience that we resort to when we analyse a space
or project it (Gomes et al., 2017). However, the young
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student who starts studying the architectural space has
not yet acquired such experience.
1.2 The Visual Perception
Every soulful experience in architecture is a phenomenon of multisensory perception (Pallasma, 2006),
where each sense identifies different qualities of the
space to be perceived, for example, sight and hearing
allow to establish a broader relationship and distant
experiences. On the other hand, touch, smell, and taste
are interposed as capable of perceiving closer qualities. Finally, the corporeal relationship of the human
being who experiences this space also intervenes in its
perception. However, many authors agree with Arnheim
(Arnheim, 1986) who expresses that of all the senses,
sight is the preponderant one over the rest.
If we refer to the sense of sight, visual perception is
the interpretation or discrimination of external visual
stimuli related to the individual’s previous knowledge
and emotional state. Thus, visual perception allows to
create and recreate in a sensitive and automatic way
the information that the architect wants to capture in a
project, and allows him to express his feelings, emotions
and perceptions of the architectural space.
This ocularcentric position has generated negative
effects in contemporary architectural production,
reducing architecture to a visual advertising product
that seeks only instant persuasion (Pallasma, 2006).
However, this apparent disadvantage has been very
well exploited by some emerging technologies such as
Immersive Virtual Reality (IVR) that uses visual perception as the main sense to experience and perceive
virtual architectural spaces in a very realistic way thanks
to its possibility of immersion and the accompaniment
of other senses such as hearing and haptic sense.
1.3 Teaching Spatial Perception
In university education, particularly in the field of architectural space design, there has been resistance to
change in its pedagogical approaches and methods
(Nisha, 2019). In the classical learning of space that
happens in workshops; drawings, models and three-dimensional models are used to understand space and
learn to perceive it. However, these ways of learning
the perception of space are allocentric (in third person)
and do not allow experiencing the space as it is, as it
happens with egocentric learning, that is, when a person
learns in first person by living and experiencing architectural spaces. The perception of a space has to do with
the relationship of the body with the environment. This
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is reinforced by the other definition of perception which
states that it is a process that makes a person aware
of the relative position of his own body to the things
around him and his relationships to them in terms of
distances, sizes and orientation (Fieandt et al., 2007).
Therefore, the teaching of architecture and spatial
perception is limited in developing students’ strong
sense of spatial engagement and their ability to relate
to existing and imagined spaces through spatial sensitivity. If we insist that perception happens based on
context, personal experience and expectations (Keenan,
2020) which allows a phenomenological construction
of architectural space (Sánchez & Hessman, 2018) it is
then recognized that the experience of living and experiencing space, is another way in which the student learns
architecture, and appeals to that experience to analyse
a space or project it (Gomes et al., 2017).
It is learning and spatial sensitivity developed early
can guide students toward creating spaces as embodied
experiences, rather than abstract constructions. Ideally,
architectural design is a balanced combination of spatial
intelligence (responsible for the solidity, coherence and
cohesion of a projected space) and spatial sensitivity,
which gives it a human, narrated and poetic dimension
(Mitrache, 2013).
1.4 The Perception of Spaces with IVR
Immersive Virtual Reality, through the visual dimension of perception, in combination with the feedback
of interactivity, can be useful to generate immersion,
understood as the feeling of being present, even while
one maintains a conscious awareness that it is only a
digital model (Hermund et al., 2017). This condition
coupled with a virtual environment provides a direct
link between human perception and the environments
we create making each person perceive their environment in a unique way, subconsciously overlaying their
surroundings with information to create not just a literal
space, but a “perceptual space” of their own (Holth &
Schnabel, 2017)
Immersive Virtual Reality environments using high
resolution Head Mounted Displays (HMD) and haptic
controls can generate the aforementioned with full-scale
spaces (Gómez-Tone et al., 2021) also due to the precision in the representation of materiality which together
with the control tools for navigation in the environment
confer a greater sense of presence to simulate architectural experiences and obtain a sensory perception of
spaces in real time (Angulo, 2013). Such sensations are
so intense that they can generate emotional responses
with physiological changes (Roberts et al., 2019) that

are serving as indicators to measure human emotional
experiences in architectural spaces (Shemesh et al.,
2017, Ergan et al., 2019). These studies support the
idea that virtual environments, could be considered as
an alternative method when investigating the impact
of stimuli that space features can provoke (Yeom et al.,
2019, Kuliga et al., 2015, Homolja et al., 2020)
1.5 The Research Purpose
The first purpose of this research is to compare the
sensations perceived within architectural spaces
created in virtual immersive environments between first
and last year architecture students and to determine
whether they are similar to the sensations reported by
the experts. And the second purpose is to determine
the most relevant characteristics of the virtually created
spaces that confer greater realism to the virtual experience to allow a better perception of sensations.

2. Methodology
For the experimentation, six modules of ephemeral
architecture were designed, that is, architecture for the
use of a spectacle or to become a spectacle in itself
(Sánchez Vidiella, 2016) and which have the quality of
configuring scenarios of greater architectural experimentation (Lizondo Sevilla et al., 2014). The spaces
designed by architects of the research team and showed
in Fig. 1 were assigned different materials, textures,
colours, and natural lighting; they were then placed
in a sequential path for visualization (Fig. 2). Each
student, with the use of the HMDs, experienced each
of the spaces, then their perceived sensations were
recorded through ad-hoc questionnaires created for the
experimentation.
For a more precise and real determination of the
sensations that each space should provoke in the users,
the opinion of seven experts was requested. They were
five university professors of the subject “Architectural
Design Workshop 1” and the two architects who
designed the spaces. With their opinions, the predominant real sensations were established within a triad
(alternatives) shown in Table 1.
2.1 Participants and Equipment
The participants in this study were students in their first
and last year of studies at the Faculty of Architecture
and Urbanism of the National University of San Agustin
in Arequipa, Peru. We looked for a student archetype
which characteristics were interest in video games and
virtual reality, familiarity with computer technologies,
V
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Figure 1 | Architectural spaces to be perceived using IVR.

determined with a confidence level of 95%, heterogeneity of 50% and a margin of error of 0.1, that the
required number of students was 16.
Twenty-two students were recruited, eleven from the
first and eleven from the fifth year. The hardware used for
the IVR experience consisted of a Personal Computer, 8
Gb RAM to which the Oculus Rift VR Headset with haptic
controllers was connected. The architectural spaces were
previously modelled in SketchUp Pro 2019 and visualized
in the virtual reality app Enscape 3D version 2.6.
2.2 Measuring Instruments

Figure 2 | Sequential path of architectural spaces to be perceived
using IVR.

not suffering from vertigo, dizziness, migraines, and
colour blindness, and not having experience with the
use of HDM. Of the total of 146 students in these two
subjects, 48 met the archetype. It was statistically
74

V

To determine and measure the sensations perceived
within the spaces experienced in the virtual world, an
ad-hoc questionnaire was created for this study. The
questionnaire was structured into five categories to group
the various sensations (see Table 1).
These categories were: scale/size, building materials,
architectural style, use/domain and degree of enclosure. For each category, three sensations that could be
perceived were proposed, so the participants were asked
which of the three sensations they perceived for each
of the categories while experiencing the space with the
HMDs. This same questionnaire was repeated for each of
the six spaces.
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Table 1 | Categories and Sensations.
Categories
1. Scale and size
2. Materials
3. Architectural style
4. Use and related activity
5. Degree of enclosure

Restlessness
Warmth/comfort
Elegance/satisfaction
Joy/theatricality
Protection

To determine the most relevant characteristics of
the IVR that allow the best perception of the sensations,
participants were asked after touring the six spaces to
rank the following six characteristics from the most to the
least relevant: the building materials, the possibility of
entering the space, the possibility of looking everywhere,
the real scale or size of the space, the outdoor environment, and the natural light and shadows.
2.3 Experimental design
An initial contact was made with all the participants to
learn their general data, to obtain their informed consent
and to inform them of the dates and schedules when
they would have to come individually to carry out the
experiment.
Only one 45-minute session was required for each
participant. The first 15 minutes were used to practice
and familiarize themselves with the HMD, the immersive virtual reality environment and the haptic (handheld) controllers to move around in the virtual space.
Once inside the virtual environment and for approximately 30 minutes, the participant virtually visited the
designed tour to perceive the six designed spaces. The
participant walked autonomously through the pedestrian path (see Fig. 2), being able to look everywhere,
bend down, turn around and move directly to any
point in order to appreciate the space from the outside
and from the inside, as well as the materials, shapes
and dimensions.

Sensations
Balance
Fragility/exposure
Simplicity/serenity
Sadness/nostalgia
Calmness

Grandeur
Distance/frigidity
Eccentricism/surprise
Emotion/spirituality
Freedom

3. Results
The following figures (Figures 3 to 5) compare the sensations perceived by the first- and fifth-year participants in
each of the six perceived spaces in an IVR environment
with the sensations expressed by the experts.
In space 1 (Fig. 3) the experts were unanimous in the
perceived sensation of the first two categories, and it was
the fifth-year students who were closest in their perception. In the next three categories there was no unanimity
of the experts, however, again the fifth graders were
closer to the experts’ opinion.
The category in space 1 that in general terms showed
the closest approximation of student sensations with
experts was “materials”.
In space 2 (Fig. 3) the perception of sensations of the
fifth-year students is again closer to those expressed by
the experts. Only in the fourth category it is found that the
perceived sensations are equally close in both groups.
The sensations in the categories that have come closest
to those expressed by experts have been “scale and size”
and then “architectural style”.

The participants were not allowed to rise to see
the spaces by flying over them; we wanted to have the
same real conditions of perception of the space by
walking.

In space 3 (Fig. 4) shows us that, in the materials category, this time it is the first-year students who perceived
the sensations in 100% correspondence with that
expressed by the experts. In the rest of the categories,
again the sensations perceived by the fifth-year students
when they used an HMD were closer to the sensations
expressed by experts. In this space, it was the category
of “materials” and “use and related activity” in which the
students expressed sensations closest to those of the
experts.

Once inside each of the six spaces, the participant
was offered to stand or sit in a real chair to better
experience the space and answer the questions of the
ad-hoc questionnaire. created to obtain information
on their perceived sensations. Thus, the participant
was asked to choose one sensation from a triad of
each of the five categories shown in Table 1.

Space 4 (Fig. 4) shows that the experts did not have a
unanimous opinion in the first four categories. However,
the fifth-year students again come closer to these sensations in spite of being two different sensations in the
same category. For this space the category of “materials”
shows more approximation of sensations of the students
with respect to the experts.
V
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Figure 3 | Sensations perceived in Space 1 and 2 using IVR (1st- 5th students and experts).

Unlike in the rest of the spaces, in this fifth space
(Fig. 5) it is the first-year students who in three categories
have come closest to the sensations expressed by the
experts, even in one of them, the category of architectural
style, the correspondence has been 100%. Something
very similar to what was appreciated in space 2. In this
space the sensations in the categories that have come
closest to those expressed by experts have been “scale
and size” and “architectural style”.
Finally, Fig. 5 shows that in the last space only in the
category of materials, it is the first-year students who, in
percentage terms, are closer to the sensations expressed
by the experts. In the remaining four categories, the
fifth-year students have shown that their perceptions of
76
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sensations are similar to those of the experts. In this last
space, the sensations evoked by the “materials” and then
by the “architectural style” are the categories that show
the most similarities between students and experts. In
the last part of the ad-hoc questionnaire applied to the
students, they were asked to rank six characteristics that
could have greater relevance in the realism of the experience of perceiving each of the six architectural spaces.
The votes obtained from the 22 students had very little
variation by group as seen in Fig. 6.
The results show that accessibility, expressed as the
possibility of entering and leaving the space at will, is the
feature most valued by the architecture students with
59 and 58 points. The second and third most valued
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Figure 4 | Sensations perceived in Space 3 and 4 using IVR (1st- 5th students and experts).

characteristics were the real scale of the architectural space
(54 and 51 points) which is related to the previous one
because a person, only at real or natural scale, can enter a
space; and the possibility of directing the gaze in any direction to better recognize the space (50 and 48 points).

sidewalk for the tour and a blue sky with some clouds as
can be seen in Fig. 1.

The least valued characteristics were the natural
daylighting of the environment and the shadows (29 and
25 points), then the materials that were very realistic (23
and 22 points).

The high approximation of the students’ sensations
perceived in the spaces built in IVR, but not an exact match
with the experts’ opinion, may be due to the fact that the
process of perceiving is more linked to the person than
to the object (Dezcallar Sáez, 2012) and it depends on
personal experience and expectations (Keenan, 2020). In
this way IVR has created a direct link between students’
perceptions and the experienced environments resulting
in their own “Perceptual Spaces” (Holth & Schnabel, 2017).

Finally, the characteristic that in the opinion of the
students had the least influence (22 and 21 points) on
the lived experience was the surrounding environment
that in this case was an almost infinite flat terrain with a

4. Discussion
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Figure 5 | Sensations perceived in Space 5 and 6 using IVR (1st- 5th students and experts).

On the other hand, sensations have been categorized
for measurement and experimentation purposes, but
in the real world, sensations are perceived as the sum
of all features of the virtual space. Also, it can be added
external conditions such as the excitement and surprise
that students may have felt because of their own experience of using the technological tool for the first time. This
explains, for example, that “magnificence” was reported
in space 1 as a sensation, when this type of sensation
occurs mainly in very wide and high spaces and not in
small spaces as in the experiment. It may also be due to
a misunderstanding of the concept of some sensations.
Regarding the sensation categories, it was found
that the sensations evoked by the category of materials
78

V

(warmth/comfort, fragility/exposure and distance/
frigidity), have had greater coincidence between the
opinions of the students and the experts, it means that
the realism of the materials allows the sensations to
be experienced in a better way. On the contrary, the
sensations caused by the category of degree of enclosure
(protection, calmness and freedom) in the virtual world
are the sensations that have had less agreement between
students and experts. It is worth mentioning that in this
category, the experts have had greater discrepancies in
terms of the perceived sensations, which could explain
the greater misconception of students who have less
experience and less achieved the spatial perception. In
general, the virtual spaces created have allowed students
to recognize sensations very similar to those that the
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The methodological implication that emerges from
the research is the incorporation of IVR in the learning
process of architectural space perception in the undergraduate architecture course. The fact that IVR can offer
an egocentric experience of space in its real dimension
shows the potential for experiential learning of spatial
perception as the learner leaves the allocentric spatial
frame to be in an egocentric spatial frame and experience
the spatial qualities (Nisha, 2019). A limitation found in
the study is the little possibility of bringing the IVR experience to the academic and didactic field in a massive
way since in developing countries there is a restricted
technological accessibility that added to other factors
such as the ease of use and interface of the programs
and applications move this technology away from the
students. (Brandão et al., 2018).

Figure 6 | Most relevant characteristics of IVR that give realism to
experience.

experts proposed as the most relevant and that should
be the sensations experienced in the physical world. This
finding is important and necessary because it will allow to
assess the quality of spaces in a pre-occupancy manner
and to check if the final usability of an architectural
space has been achieved prior to its actual construction
offering qualitative information about the performance of
buildings (Moloney et al., 2019 Ergan et al., 2019).
On the other hand, the fundamental concept for
understanding and evaluating the effectiveness of
virtual environments primarily in the context of human
experience (Ghani et al., 2020, Alatta & Freewan, 2017) is
the sense of presence (Hermund et al., 2017) -subjective
sensation of feeling present in another place- which is
determined by immersion and realism. Students have
reported that, in the case of perception of architectural spaces, unlike other three-dimensional objects,
the immersion and realism is mainly contributed by
“accessibility” (possibility to enter and exit the space
at will), “real scale” (natural size of the space) and the
“possibility to see in all directions”. These three characteristics are over and above the realism of materials,
natural lights, and shadows, as well as the external
environment. It may seem a contradiction that the
materials have not contributed much to the perception
of realism of the spaces, but they have made them as
the category that had more coincidences of sensations
between students and experts, however they are two
different aspects.

5. Conclusions
The sensory experience of architectural spaces built
realistically in IVR using an HMD allows to perceive
in a very approximate way the same sensations that
the architect initially sought to convey. This has been
demonstrated by the coincidence of the sensations
perceived by first- and fifth-year architecture students
when interacting with the six spaces in an immersive
virtual environment. On the other hand, the perception of sensations of the fifth-year students compared
to those of the first year is closer to that expressed by
the experts. The introduction of this tool is very useful
for learning the perception of architectural space as it
will allow students from the first year to design spaces
meeting sensory expectations.
On the other hand, of the various advantages attributed to the IVR, the possibility of entering and leaving
the space at will (accessibility), the real size of the space
(scale) and the possibility of seeing in all directions
without restrictions (visualization) are the three characteristics that confer greater realism and immersion to
the experience of perceiving a small architectural space.
A comparative study between the perception of real
spaces (digitally fabricated) and the perception of the
same space in IVR will be proposed as a future research
line, using portable devices capable of capturing brain
waves that give us a complementary approximation of
the perceived sensations to be contrasted with those
expressed in questionnaires and thus provide guidelines and practical criteria for architects and designers
to incorporate emotions in their designs (Maghool et al.,
2020).
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This work involves an incipient line of research and
development work. This project is currently working
on the perception of space and form in more complex
buildings, analysingsensory stimuli and measuring brain
activity during a virtual stay in architectural spaces.
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Abstract: In architecture, Venustas (aesthetics) is always considered an important attribute along with Firmitas
(firmness) and Utilitas (usefulness). Pursuing aesthetics/ beauty is one of the architect’s primary roles. However,
it is critical to comprehend ‘What is aesthetics?’ and its implications for the built-unbuilt environment and
human beings. In a world where everything is changing, are the definitions, concepts, and parameters of
aesthetics consistent? Is it subject to change over time? If so, should architectural students and professionals
be aware of it and trained in it? This study aims to critically assess and analyse the dynamic aspects of aesthetics
from 3300 BCE to present and establish the ‘best fit’ definition of aesthetics in architecture. The methodology
used for the study is a mixed-method approach, a comprehensive analysis of relevant literature to investigate
the origin of aesthetics and aesthetics in philosophy, environmental psychology and architecture. The aspects,
criteria and sub-criteria identified from the analysis. The consensus is taken from expert interviews and a
questionnaire survey (n=72). Findings reveal that aesthetics in architecture is dynamic/ ever-changing. It
has nine contributing aspects that make aesthetics a performing aesthetics that emphasises the enhanced
worth and value for money invested. These nine aspects are a spatial organisation, functional efficiency, social,
psychological, environmental, maintenance, sustainability, technology, and economics.
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1. Introduction

3. Changing Aspects of Aesthetics

There are many connotations to aesthetics Populuxe
aesthetics, Minimalistic aesthetics, Modernist aesthetics,
Postmodern aesthetics, Social aesthetics, Environmental
aesthetics, Sustainable aesthetics, Economic aesthetics,
Feminist aesthetics, Native American aesthetics, African
aesthetics, Asian aesthetics, experimental aesthetics,
Aesthetics of everyday object, Universal value of aesthetic
experience.

Although the original meaning of aesthetics was
condensed in perception, many different criteria
contribute to the overall perception of the built environment and the opinion as to whether it is aesthetically
pleasing. Aesthetics in architecture is actively pursued
in Philosophy and Psychology by scholars like (Guilfoil,
1991; Lang, 1984; Roger Scruton, 1979). Even though
many scholars debated on aesthetics in architecture,
their interpretations revealed that the primary emphasis
was on the artistic aspects of architecture. They preferred
to look at the sculptural or monumental aspects, which
are static aspects of architecture.

Aesthetics is relative and varies in a pluralistic and
globalised world according to the respective culture. It
is also intertwined intrinsically with the performance
of the built form that can be objectively assessed, with
cost-benefit analysis playing a significant role in investments. Further, performance requirements like energy
efficiency, carbon footprint, sustainability, indoor air
quality, and disaster response have become mandatory
today for small residences to large projects. Each client
demands high-value designs and the current legal and
rating systems prescribe concurrence with demanding
indices. In this scenario, the only practical way forward is
to look for a performing architecture where aesthetics is
a manifestation of the overall adherence to the dynamic
requirements of a built form. In this context, the present
research aims to find a ‘best fit’ definition of performing
aesthetics along with its aspects for the 21st century.
1.1 Research Question
What is the ‘best fit’ definition of aesthetics along with its
aspects and indicators for the 21st century?
1.2 Objectives
1. To study the origin of aesthetics and its relevance
in architecture, philosophy, and environmental
psychology to understand the dynamism in the
performance of built forms.
2. To identify the aspects and indicators of aesthetics in
architecture.
3. To take a consensus regarding the definition of
performing aesthetics and its aspects among experts.

2. Methods and Data
The study employs a mixed-method approach that
includes a comprehensive literature review on the origins
of aesthetics, its relevance in philosophy and environmental psychology, and architecture. Experts’ opinions are
sought to develop a definition of performing aesthetics and
its aspects, criteria, and sub-criteria for architecture. Fig. 1
shows the detailed research framework for the study.
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In modernism and its variation, aesthetics is
concerned with Gestalt principles, Gibson’s concept
of “affordance” (Gibson, 2014), Berlyne’s “theory of
aesthetic response” (Berlyne, 1971; Chmiel & Schubert,
2017; Marin et al., 2016; Martindale et al., 1990), Kaplan’s
“quality predictor” (Kaplan & Kaplan, 1989; Roessler,
2012). Architecture has evolved over the year, starting
from prehistoric to 21st Century, emphasising artistic,
social, political, technological, ecological, environmental,
sustainable parameters.
The prehistoric architecture was a shelter with a simple
geometric form. Ancient rulers created a monumental
form to show their power; architecture of power and
politics. Classical architecture is vital for its logic and order,
especially in terms of proportions, organisation, symmetry
and order; more mathematical and human body-based
(Fig. 2 and Fig. 3) (Ghom & George, 2021). Byzantines, on
the contrary, was transitional because of their constructional advancement and the strong influence of religion.
The romanesque architecture further flourished because
of structural advancement. Gothic architecture can be
considered skeleton structure where structure became
asymmetrical with flying buttress. Walls became light and
transparent because of stained glass (Fig. 4). Renaissance
art was born out of an emerging culture; its search for
realism and scientific excellence culminated in some of the
most significant arts, science, architecture, and philosophy
works and accomplishments. Renaissance architecture
returns to classical ideas of ancient Greek with technological
advancement (Fig. 5). Baroque had complex, surprising,
dynamic forms with extensive ornaments. Art of illusion
became a part of Baroque architecture (Fig. 5). Rococo was
more secular and light-hearted, emphasising privacy rather
than public grandeur (Fig. 6). Neoclassicism kept its classical
roots and coexisted with its far opposite Romanticism art
style. Neoclassical-era artists superseded religious and
mythological objects with realistic, simplistic, and bold
ones (Fig. 7). Art Nouveau architecture was short-lived, and
it was a precursor to modernism, stressing ‘function over
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Figure 1 | Research Framework (Source: Authors).
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Figure 2 | Ancient Greek Architecture - Classical Architecture (History Hit, 2020). Prominent Aspects: Symmetry, Order, Proportion, Optical corrections,
Social and cultural influence.

Figure 3 | Ancient Roman Architecture: Colosseum and Aquaducts – Classical Architecture (Gill, 2019). Prominent Aspects: Firmitas (Strength), Utilitas
(Functionality), and Venustas (Aesthetics).

Figure 4 | Byzantine Architecture – Hagia Irene and Gothic Architecture – Chartres Cathedral (Cram, 2021; Craven, 2019). Prominent Aspects: Symmetry:
major axis, minor axis; Use of textures; Orders; ornamentation; The play of light, Verticality and dominance; Religious considerations of a great god and
minute humans; Airy; Natural light; Intricate and delicate ornamentation; Flying buttress and stability; Technological aspect, Eclectic style.
86

V

Dynamics of Performing Aesthetics in Architecture: A Critical Study
Pashmeena Vikramjit Ghom, and Abraham George

VITRUVIO 6 | 2 (2021)
International Journal of Architecture
Technology and Sustainability

Figure 5 | Renaissance Architecture – Saint Peter’s Basilica, Rome and Baroque Architecture – Palace of Versailles (Carney, 2021; Marinho, 2020).
Prominent Aspects: Spatial organisation, Humanism; Naturalism; Secularism; Technological aspects; Functional aspects: space, User comfort.

Figure 6 | Rococo Architecture – Catherine Palace, Russia (saint-petersburg.com, 2020). Prominent Aspects: youthful art, more secular and light-hearted.

Figure 7| Neoclassical Architecture – US Capitol building, Washington, D. C. Prominent Aspects: Monumental scale, Geometric simplicity, Use of Greek
and Roman details, Dramatic use of columns.
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form’ and eliminating superfluous ornamentation/distinct
decorative style (Fig. 10). Beaux-Arts architecture was
originated from Ecole des Beaux-Arts, mixing Greek, Roman
with Renaissance concepts (Fig. 9). Gothic revival had a
picturesque quality. After World War II, Art Deco embraced
the modern world and technology and created the vision
of the machine age. Modernism in architecture started with
the “industrial revolution with the manufacturing of new
materials, the invention of advanced construction techniques furthermore the growth of the cities” (Craven, 2018).
AD 1965 to AD 2000 is an era of pluralism that witnessed the
emergence of pluralistic notions and globalism facilitated
by fast modes of travel, communication and technologies.
However, the Bauhaus Manifesto supported “creative planning, designing, drafting, and construction collaborations”
(Craven, 2018) rather than any architectural style. As Walter
Gropius said, “Good architecture should be a projection
of life itself, and that implies an intimate knowledge of
biological, social, technical, and artistic problems” (Gropius,
1937). While talking about excessive ornaments, Architect
Philip Webb complained to his biographer William Richard
Lethaby that an over-elegant grate was “hardly fit for holy
fire” (Lethaby, 1935). With time focus of architecture kept
on changing to different aspects, according to the need.
“Form follows function” to “less is more” to “less is bore” to
Structural integrity, and to integrate buildings into the site
and local culture.
Architect Wagner wrote in his book, “All modern
creations must correspond to the new materials and
demands of the present if they are to suit modern
man; they must illustrate our better, democratic, self–
confident, ideal nature and take into account man’s
colossal technical and scientific achievements, as well
as his thoroughly practical tendency” (Wagner, 1902).
Architectural aesthetics are distinct from other art forms.
Architecture being utilitarian art, with artistic and function purposes together. The discussion of aesthetics or
beauty in architecture requires certain aspects, such as
functional and social roles (Hillier, 1996). Architecture
is for “creating places and contexts in which social life
continues.” aesthetics cannot be a separate subject
of discussion; function and form need to be considered holistically (Lagueux, 2004). The understanding
of aesthetics arises of professionals that appreciate
the “look, sense, smell, taste, and sound of objects”
(Waistell, 2016). Aesthetic experience plays an essential
role “in organisational practice, not only as a symbolic
context but as an integral part of the functional aspect”
(Ewenstein & Whyte, 2007).
Twentieth philosopher George Santayana offered
an introduction to architectural theories of aesthetics.
In aesthetics, he distinguished three values: “sensory,
formal, and symbolic. Sensory values include touch,
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smell, taste, sound, and sight; formal values include the
order of sensory materials; and symbolic values referring
to expression or associative values, including aesthetic,
practical, and negative values.” Santayana specified that
“a beautiful environment is one that gives pleasure to its
beholder” (Cho, 2013; Lang, 1984).
The chronological development of aesthetics in
architecture reveals that architecture is an art of interdependence. Different aspects interact with time, place,
space, materials, and are functional, technological,
environmental, sustainable, economical, maintainable,
and follow the legal and regulatory framework. Every
emerging trend in architecture is a dynamic state manifested in the built form.
The fundamental challenge of the times is to define
aesthetics since it is dynamic, keeping abreast with trends
in vogue with different aspects of concern. However,
fluctuations in the concerns and changes in such considerations must be studied in the long run to understand
and predict its future trends. Architecture has evolved
through the Industrial Revolution, World War I and II,
climate change, globalisation, pandemics, and natural
and manmade hazards. Aesthetics in architecture thus
follows trends accordingly (Fig. 16).
The period of the first Industrial Revolution
(1760-1840) was characterised by the requirement
for machinery and mechanisation in production and
construction. The standard of living also improved. The
major architectural styles of this era were Pombaline
(anti-seismic and prefabricated), Gothic revival, and
Neo-classical (Fig. 8) (Benevolo, 1984; Palmer, 2008).
The second Industrial Revolution (1870-1914) is
known as the age of science and mass production.
Maximum economic growth happened until World
War I. The major architectural styles in this era were
Romanesque, National Romantic, Prairie, Beaux-arts, and
Art Nouveau (Benevolo, 1984).
World War I (1914–1918) shattered empires and
supported independence movements in various colonies. Mass production methods were developed during
the war. Innovations like electricity, radio and phones
also occurred during this period. The major architectural
styles in this era were Expressionist architecture and
Futurist architecture (Fig. 11) (Benevolo, 1984).
Buildings during the World War II (1939–1945) were
based on standard plans designed for a quick and
inexpensive construction. The major architectural styles
were Modernism, Nazi architecture, Fascist architecture,
Usonia, and International Style (Fig. 12) (Benevolo, 1984).
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Figure 8 | Pombaline Architecture – First Earthquake Safe Architecture in Europe and Gothic Revival Architecture - fiercely angular twin spires of
Sint-Petrus-en-Pauluskerk after First Industrial Revolution (Cityseeker, 2020; Mishkov, 2020). Prominent Aspects: Pombaline Architecture - Early antiseismic architecture features and methods of initial prefabricated construction. Gothic Revival Architecture - Outcry against the use of machines and
factory production; emphasis on light and ornamentation, Picturesque’ quality.

Figure 9 | Beaux-arts Architecture - Grand Palais and Prairie Style Architecture – Robie House, Chicago after Second Industrial Revolution (Lori,
2021; Peregoy, 2017). Prominent Aspects: Beaux-arts Architecture - The Gilded Age of Architecture: when Industrialists became rich. Spatial organisation, Surface articulation with emphasis on ornamentation, Technological aspect, Navigation. Prairie Style Architecture – Democratic architecture for
common people, Spatial organisation: massing and geometric composition, Surface articulation, Environmental Aspects: Context and Climatic consideration, Functional Aspects, Economic Aspect, Cognitive properties: Meaningfulness, Clarity, Friendliness, Functional efficiency: Space, User comfort,
Accessibility, Flexibility, Effectiveness, Material from sustainable sources.

Figure 10 | Art Nouveau Architecture Casa Batllo in Barcelona, Spain by Antoni Gaudi after Second Industrial Revolution (CC-BY-SA IGO 3.0, 2020;
Clericuzio, 2017; Hohenadel, 2021). Prominent Aspects: Making use of new technologies for a highly ornamental, elaborate style.
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Figure 11 | Expressionist Architecture - Einstein Tower, Germany by Erich Mendelsohn and Futurist Architecture - Lingotto Factory, Italy by Giacomo
Matté-Trucco and Renzo Piano after World War I (Laura, 2020; Merin, 2013; RPBW Architects, 2018). Prominent Aspects: Expressionist Architecture Protest against the academic architecture; Function follow form; Express feelings of the viewer, inner sensitivities. Futurist Architecture - Anti-historicism.

Figure 12 | Fascist Architecture - Palazzo di Giustizia (Justice Palace), Italy by Marcello Piacentini and Stalinist Architecture - Lomonosov Moscow State
University, Russia during World War II (Mafi, 2016; The Architect’s Dairy.com, 2019). Prominent Aspects: Fascist Architecture - After World War I, fascist
architecture reflects fascist political ideology in Italy; Fascist architecture is a reflection of absolute power. Stalinist Architecture - connected with socialist
realism; Stalinist architecture depicted power, the image of a strong Soviet Union, thus monumental proportions, symmetry, and minimal ornamentation.

Figure 13 | Modern Architecture – Villa Savoye, France by Le Corbusier and Post Modern Architecture – Portland building by Michael Graves during Third
Industrial Revolution (Archeyes, 2020; Lynch, 2018; Meijer, 2014). Prominent Aspects: Modern Architecture: Use of new and innovative technologies
of construction, It is a reimagination of how humans would live, work and interact. Simplicity, Functionality, Behaviouralist approach. Post Modern
Architecture: Postmodernism responds to modern architecture’s rigidity, formality, and lack of diversity Combines new ideas with traditional forms.
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Figure 14 | Critical Regionalism – Jawahar Kala Kendra, India by Charles Correa and Andrews Gunj Housing, India by S. K. Das (Bahga & Raheja, 2018).
Prominent Aspects: Commitment to place rather than space; Based on local climate and culture Critical regionalism is a progressive approach to
design, a confluence of architecture’s global and regional language.

Figure 15 | Sustainable Architecture – Suzlon One Earth Global Corporate Headquarters, India by Christopher Benninger (Christopher Benninger Office,
2019). Prominent Aspects: The objective of sustainable architecture is to minimise the ill-effects of construction on the environment.

Figure 16 | Timeline of events that influenced the dynamics of aesthetics in architecture (Source: Authors).
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Figure 17 | Aspects and indicators of performing aesthetics (Source: Authors).

The third Industrial Revolution (1950–) is a digital and
communication technologies revolution. Both have had
a distinct effect on world economies, as well as on media
and social, political, cultural, and educational areas.
The digital medium has dramatically changed the way
buildings are drawn and detailed (Figgs. 13, 14 and 15)
(Benevolo, 1984).
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In the 21st century, what the society needs is
performing aesthetics, which will have spatial, functional,
socio-economical, environmental, sustainable benefits
with legal and regulatory aspects. Aesthetics in classical
consideration is different now. It is pluralistic, and
changed due to technological innovation.
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Figure 18 | Profession, qualification, and experience of the experts (Source: Authors).

4. Aspects and Indicators of Performing
Aesthetics
The historical overview revealed nine aspects of performance aesthetics in architecture: spatial organisation,
functional efficiency, social and psychological dimensions, environmental aspect, maintenance, sustainability,
technological aspect, economic, legal and regulatory
framework, each with its own set of criteria and sub-criteria and sub-sub-criteria (Fig. 17).

5. Development of Aesthetic Aspects in
Architecture
5.1 Sample Size
The proportion method was used to determine the
sample size. Academicians from renowned institutions
with more than five years of experience and adequate
knowledge of aesthetics in architecture; practicing architects with more than five years of experience and a sufficient number of projects was the criterion for selecting
respondents. Since the exact proportion of respondents
meeting this criterion is unknown, a worst-case scenario
was used to decide the sample size. It was assumed that
50% of the population will meet this criterion. Hence p
(the portion of the population respondent meeting the
eligibility criteria) is 0.5 and q is 0.5.
Thus q = 1 – p = 0.5.

N=

z2×(p×q)

(1)

e2

where, z is the standard score associated with 90% confidence level. Hence standard scores equal to 1.645. p × q is
the variability in the data set, which is computed using
the worst-case scenario (0.5× 0.5) = 0.25. e is the tolerable
error; 10% in the current study.
Sample size n = 67.5 (68)

(2)

To deal with non-responses, 20% of the sample size
was taken as a buffer that included
68×0.20 =13; 68 + 13 = 81

(3)

Questionnaires were distributed to 81 experts;
however, nine questionnaires were discarded for incompleteness. Hence the final sample size was 72.
Figure 18 shows the percentage distribution of
professions (65% academicians; 35% professionals). Most
respondents (72%) were postgraduates (followed by PhDs
and graduates). In terms of experience, 44% had 5-10 years
of experience, 7% had 10-15 years of experience, 25% had
15-20 years of experience, 13% had 20-25 years of experience, and 11% had more than 25 years of experience.
5.2 Reliability and Validity
Quality assessment tools such as reliability and validity
were used to measure the quality of the measurement
instrument.
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5.2.1 Reliability for Aesthetic Aspects
Table 1 | Test of Reliability: Cronbach’s (α).
Sr. No.
1
2
3
4
5
6
7
8

Construct
SO: Spatial organisation
EP: Environmental parameter
LRF: Legal and rating framework
SPD: Sociological and
psychological dimension
TA: Technical aspect
FE: Functional efficiency
SA: Sustainability aspect
MA: Maintenance aspect

No. of Scale
Items
13
14
02
28

(α)
0.94
0.93
0.85
0.99

03
18
05
02

0.83
0.98
0.94
0.97

The Cronbach’s α value for all constructs was above
the threshold of 0.7 (0.9>0.7), indicating a very high
level of internal consistency for the measurement scale
(Table 1).
5.2.2 Validity for Aesthetic Aspects in Architecture
Test of Validity: Confirmatory Factor Analysis
Confirmatory factor analysis is used to test whether
measures of a construct are consistent with researchers’
understanding of the nature of the construct.
Table 2 | Test of Validity.
Sr. No. Construct
1
SO: Spatial organisation
EP: Environmental parameter
2

Factor
loading
13
14

AVE
0.59
0.53

3

LRF: Legal and rating framework

02

*

4

SPD: Sociological and psychological
dimension
TA: Technical aspect

28

0.75

03

0.77

FE: Functional efficiency

18

0.74

SA: Sustainability aspect

05

0.75

MA: Maintenance aspect

02

*

5
6
7
8

*constructs have insufficient indicator to carry out confirmatory factor
analysis.

Standardised regression weights are used to assess
the factor loadings. Each of the twelve measured indicators for spatial organization has factor loadings above 0.5,
indicating that they define the constructs of the spatial
organisation. AVE is above 0.5, indicating construct
validity.
Validity test for maintenance, economic aspect and
legal and regulatory framework:
Indicators for the legal and regulatory framework, maintenance, and economics are insufficient. Thus, Lawshe’s
(1975) content validity ratio is used to compute the
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validity index and validate these variables. It is used to
assess expert consensus on the importance of a given
item. Experts were asked to rate each item on a 3-point
scale: ‘essential,’ ‘useful but not essential,’ or ‘not necessary’. To be considered valid, an instrument must have
a content validity ratio (CVR) of 0.741 or higher (for 0.05,
two-tailed test, and seven experts) (Wilson et al., 2012).
For Maintenance and economy aspects, the content
validity ratio (CVR) is 1, and the Legal and Regulatory
framework content validity ratio is 0.75.

6. Expert Survey results for the Consensus
for the Aspects of Performing Aesthetics
The expert survey included both open- and closedended questions. Except for complex planning, monumental scale, ornamentation, and the art of illusion, all
experts agreed with the identified aspects of performing
aesthetics in architecture. Table 3 shows the descriptive
statistics, histogram plots, and decisions on the aspects
of performing aesthetics.

7. Discussion and Conclusion
According to studies, the five historical milestone events
in the evolution of aesthetic in architecture are the first
Industrial Revolution, second Industrial Revolution,
World War I, World War II, and third Industrial Revolution,
which served as turning points in phenomenal transformations in aesthetics in architecture (Fig. 16). There is a
rising need for knowledge and technology-based society,
with multiple facets integrated into architectural productions. Such intrinsically integrated architectural productions are the appropriate, high-value response to the
needs that vary from time to time.
However, on a closer look, it is clear that functionality,
performance, and derived concepts of beauty remain
the central pillars around which all other requirements
revolve and develop. This critical study also shows that
aesthetics in architecture in 21st century has emerged
to a complex integration of multidisciplinary fields,
manifesting new theoretical propositions on aesthetics in
architecture that are not only apparent visually, but also
measurable and performance-oriented with the common
threads retained. From the paradigm shift from the classical period to the 21st century, architectural aesthetics
should have performance efficiency, acceptance,
monetary worth, and meaningfulness. Thus, architects
as creators have increased responsibility to ensure an
acceptable performance of expression in built forms.
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Table 3 | Expert Survey results for the Consensus for the Aspects of Performing Aesthetics.
Sr. No. Questions
Frequency
1
Building performances is a determinant of the aesthetic value for making a
68.1
preference
2
Aesthetics in architecture is a harmonious amalgam of technology, performance,
97.2
and design considerations
3
With the world is entangled in energy and water crises, design parameters of
84.8
optimisation of energy and water in the built environment will enhance the overall
aesthetic value
4
Aesthetically pleasing architecture should contain other building systems with the
69.5
best performance
5
Sociological and psychological performance criteria are essential determinants in
91.7
deciding the aesthetics of a built form

Sr. No.
01
1.1
1.1.1
1.1.2
1.1.3
1.1.4
1.1.5
1.1.6
1.1.7
1.1.8
1.1.9
1.1.10
1.1.11
1.2
2
2.1
2.1.1
2.1.2
2.1.3
2.1.4
2.1.5
2.2
2.3
2.3.1
2.3.2
2.3.3
2.3.4
2.3.5
2.4
2.4.1
2.4.2
2.5
2.5.1
2.5.2
2.5.3
3
3.1
3.1.1
3.1.1.1
3.1.1.2
3.1.1.3

Performing Aesthetics Aspects, Criteria, and Sub-criteria
Questions
Frequency
Spatial organisation
97.1%
Massing and geometric composition
91.4%
Humane scale
91.4%
Play of light
94%
Built to un-built proportion
91.4%
Uniformity, proportion, symmetry, modularity, harmony
85.7%
‘Picturesque’ quality
74.3%
‘Divine ratio’
65.7
Asymmetrical, geometric complexity, domed roof, arches, pier
71.4
Complex, surprising, dynamic floor plans
67.1
Art of illusion
54.1
Monumental scale, grandiosity
55.6
Ornamentation
62.9
Surface articulation
81.5
Functional efficiency
Space
Uses
94.5
Openness
93.1
Proportion
95.8
Sizes
88.9
Variety
80.6
Accessibility
95.8
User comfort and control
Lighting
98.7
Comfortable
98.6
Acoustics
98.6
Appropriate
95.8
User-controlled thermal climate
93.1
Adaptability
Adaptable to changing needs
93.1
Allows changes of use
86.2
Effectiveness
Meeting users’ needs
93.1
Enhances user activity
93.1
Organisational efficiency
93.1
Social and psychological dimension
Discovering properties that evoke pleasure and sensation
93.3
Use of Gestalt Principles
Order
88.8
Continuation
91.6
Figure/Ground
87.5

Mean
5.14

Std. Deviation
1.42

Decision
Somewhat agree

6.10

0.77

Agree

5.76

1.18

Agree

5.31

1.35

Somewhat agree

5.89

0.90

Agree

Mean
6.26
5.81
6.19
6.03
5.86
5.65
5.08
4.89
4.78
4.9
4.43
4.42
4
5.54
6.14

Std. Deviation
0.822
1.070
1.070
1.074
1.248
1.023
1.44
1.614
1.44
1.646
1.608
1.732
1.501
1.198
1.052

Decision
Agree
Agree
Agree
Agree
Agree
Agree
Somewhat agree
Somewhat agree
Somewhat agree
Somewhat agree
Somewhat agree
Somewhat agree
Somewhat agree
Agree
Agree

6.06
6.04
5.97
5.88
5.61
6.25

0.948
0.971
0.934
0.978
1.120
0.884

Agree
Agree
Agree
Agree
Agree
Agree

6.54
6.44
6.18
6.06
5.92

0.670
: 0.710
0.699
0.854
0.989

Agree
Agree
Agree
Agree
Agree

5.89
5.78

0.925
1.010

Agree
Agree

6.15
6.10
5.99
6.08
5.88

1.083
1.140
1.094
0.818
0.903

Agree
Agree
Agree
Agree
Agree

5.76
5.74
5.67

1.107
0.993
1.035

Agree
Agree
Agree

(Table 3 continued on next page)
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(Table 3 continued from previous page)

Sr. No.
3.1.1.4
3.1.1.5
3.1.1.6
3.1.1.7
3.1.2
3.1.2.1
3.1.2.2
3.1.2.3
3.1.2.4
3.1.2.5
3.1.2.6
3.1.2.7
3.2
3.2.1
3.2.1.1
3.2.1.2
3.2.1.3
3.2.1.4
3.2.1.5
3.2.1.6
3.1.2.7
3.2.2
3.2.2.1
3.2.2.2
3.2.2.3
3.2.2.5
4
4.1
4.1.1
4.1.2
4.1.3
4.1.4
4.2
4.2.1
4.2.1.1
4.2.1.2
4.2.1.3
4.2.1.4
4.2.2
4.2.2.1
4.2.2.2
5
5.1
5.2
6
6.1
6.2
6.3
6.4
6.5
7
7.1
7.2
7.3

Questions
Closure
Proximity
Similarity
Symmetry
Cognitive properties
Meaningfulness
Friendliness
Clarity
Originality
Ruggedness
Mystery
Complexity
Navigation
Circulaton
Entry & exit points
Circulation within the building
Pedestrian & vehicular movement
Overall building activity
Integration of building services
Durability and flexibility to avoid premature failure and obsolescence.
Circulation outside the building
Signage
Clear
Welcoming signage
Bilingual
Brail signage
Environmental parameter
Context and location
Urban and social integration
Contributes to environment
Contributes/connects to neighbourhood
It is seen as a place, not just as a building integrating itself in the surrounding,
whether its historical or climatic context.
Climatic consideration
Sitting
Natural lighting
Macro-climate, micro-climate
Geological factors
Adjacent buildings
Build for energy play
Rainwater harvesting, solar collector, sundial, windmill
New ‘green’ technology such as intelligent facades
Maintenance
Ease of maintenance
Durability
Sustainability parameter
Materials from sustainable sources
Use of recycled and renewable materials
Low-embodied-energy materials
Recycling of buildings
Design for demolition so that it will have minimum ill impact
Technical parameter
Built quality
Construction technique
Smart material

Frequency
87.5
86.1
84.7
68.1

Mean
5.51
5.47
5.35
5.08

Std. Deviation
1.021
1.100
1.009
1.297

Decision
Agree
Agree
Agree
Agree

88.9
94.4
87.5
83.3
90.2
50
47.1
94.4

5.93
5.93
5.81
5.88
4.67
4.44
4.25
6.14

0.998
0.811
1.10
1.113
1.061
1.352
1.275
0.893

Agree
Agree
Agree
Agree
Somewhat agree
Somewhat agree
Somewhat agree
Agree

98.6
95.8
94.5
95.8
93
84.8
91.7

6.36
6.25
6.17
6.14
6.13
5.99
5.89

0.810
0.900
1.012
0.844
1.074
1.261
1.001

Agree
Agree
Agree
Agree
Agree
Agree
Agree

90.3
84.7
86.1
83.3
91.7
92.9
98.6
95.7
95.8
92.9

6.11
5.96
5.88
5.88
6.03
6.15
6.24
6.20
6.16
6.03

1.082
1.283
1.186
1.310
0.978
1.057
0..711
0.861
0.862
0..963

Agree
Agree
Agree
Agree
Agree
Agree
Agree
Agree
Agree
Agree

88.9
97.2
98.7
97.2
93.1
95.8
94.5
94.4
95.8

5.94
6.15
6.54
6.29
6.08
5.85
6.14
6.22
5.96
5.99
6.15
6.15
5.89
6.18
5.94
5.97
5.67
5.06
5.63
6.35
6.15
5.99

1.243
0.833
0.670
0.911
1.084
0.883
0.997
0.953
1.156
1.081
1.096
1.096
1.042
0.718
0.918
0.888
1.151
1.383
0.999
0.952
1.083
1.055

Agree
Agree
Agree
Agree
Agree
Agree
Agree
Agree
Agree
Agree
Agree
Agree
Agree
Agree
Agree
Agree
Agree
Agree
Agree
Agree
Agree
Agree

94.4
93
98.6
97.3
94.4
83.3
69.5
95.8
87.5
93

(Table 3 continued on next page)
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(Table 3 continued from previous page)

Sr. No. Questions
Frequency Mean
8
Economic
5.32
9
Legal and regulatory framework
5.19
9.1
Building bylaws
86.9
5.71
9.2
Green rating system
82
5.54
Note: Aspects, criteria, sub-criteria and sub-sub-criteria are accepted/agreed based on the following points:
Frequency – more than 50%
Mean – more than 4

Aesthetic aspects of architecture consist of multidisciplinary fields such as artistic expression, environmental
psychology, cultural and social commentaries, radical
discoveries, technological innovations, performance
standards and prescribed norms in various aspects
such as energy, sustainability, carbon footprint, crowd
behaviour, ergonomics and political discourse whereas
basic architectural products address the problems of
enclosure, connectivity, permanence, economics, functions, spatial organisation, and structure. The expansion
of architectural design ideas and vocabulary during the
19th century has created pluralistic and diverse architectural productions with plurality in aesthetics and the
considerations and concepts of beauty and aesthetics
in every culture are accepted. In today’s architecture,
architects must ponder about the increased purchasing
power of people, utilisation of new materials and technology, transition in people’s lifestyles, economic worth
of investments and viability, compliance with regulatory
framework and demands, and philosophical variations in
worldviews as these are addressed only meagrely.
This study tried to understand the new way of
performing aesthetics in architecture. The architectural
education too has to gear up so that learners are able
to practice architecture the way they are expected to.
Although the role of architects is to change the society for
good and relate to their prevailing culture, contemporary
architects may be assuring each other of their value.
However, society perceives architecture as a privilege or
luxury without which it can do. However, from another
point of view, every place has its own identity nurtured
by the architecture that exists there. These architectural
productions impart a sense of identity and aesthetic
appeal, and fulfil the needs and multitude of other
requirements prescribed from time to time.
Outlined below are some of the points regarding
performing aesthetics in architecture required for the
modern world and should be incorporated in the syllabus
for making students of architecture market-worthy.

Std. Deviation
1.208
1.285
1.272
1.212

Decision
Agree
Somewhat agree
Agree
Agree

1. Spatial organisation: Geometric composition and
surface articulation using design elements and principles, at the same time exploring influence of the
global ideas on local identities and spatial practices.
2. Functional efficiency: Space efficiency, behavioural
issues, human comfort, and universal design parameters to be considered.
3. Social and psychological dimensions: Considerations
regarding creating better environments. People who
are affected by design and planning decisions are
involved in the decision-making process.
4. Environmental aspects: Designing with nature, green
standards.
5. Sustainability: Sustainability issues, sustainability
norms and standards.
6. Technology: Respond to advances in building, digital,
material and telecommunication technologies.
7. Economic aspects: Respond to socio-economic and
social-political issues in design. Life cycle costing,
maintenance, value and worth in investments.
8. Legal frameworks and rating systems: Building rules,
earthquake requirements, fire and noise regulations,
AQI and other performance criteria imposed from
time to time.
9. Durability and maintainability: The robustness of the
design, its maintainability and adaptability.
In short, performing aesthetics in architecture is a
result of performing architecture by meeting parameters
like spatial organisation, functional efficiency, technological aspect, social and psychological dimensions,
environmental aspect, sustainability, maintenance,
economic aspect, legal and regulatory framework, and
various performance codes. It is not superfluous and
visually pleasing architecture any more.
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8. Future Scope
Aesthetics in architecture in the 21st century has shifted
in favour of the evolving, complex interdisciplinary fields’
demands and is developing new theoretical propositions. The interdisciplinary approach in architectural
education, the effects of other fields of art and design,
philosophical and psychological theories in terms of
necessary perceptual and functional qualities, empowerment of the students of architecture and worth and value
for the time spent in schools of architecture have been
recognised as critical factors when identifying aesthetic
intentions, artistic aspects, and design principles. It needs

Dynamics of Performing Aesthetics in Architecture: A Critical Study
Pashmeena Vikramjit Ghom, and Abraham George

innovative creative and critical thinking processes. Future
researchers could delve into the impact of computational and artificial intelligence (AI)-oriented performing
aesthetics.
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Abstract: It’s clear that good results in the field of environmental sustainability can be obtained by energy
efficiency policies for buildings - mostly undertaken or in itinere - built for more than 50% before the disregarded
law 373/76 that provided, in the period of the European oil crisis, constraints for design, installation, operation
and maintenance of heating systems and requirements for thermal insulation of buildings to contain
consumption. On the other hand, it is less clear the part of buildings subject to conservation (in accordance
with the Legislative Decree 42/2004 or former regulations on the subject) or listed buildings ope legis (art. 12 of
italian legislative Decree 42/2004, asset belonging to the State, regions, public territorial authorities, as well as
any other public body and institute and private non-profit legal entities and which are the work of an author
who is no longer alive and whose execution dates back to more than seventy years) for which it would not be
possible to apply the limitations of the decrees 192/2005 and 311/2006, which relieve the buildings “in which
compliance with the requirements would entail an unacceptable alteration of their nature or appearance,
with particular reference to historical or artistic features” of the energy efficiency obligations. In this paper we
want to justify and illustrate some choices made by international research institutes regarding the difficulty
in reconciling the new requests of sustainability related to the need to reduce consumption (especially from
fossil fuels) with those of the historical value of the buildings subject to intervention, presenting evaluation
criteria that can provide an objective method for quantifying the compatibility between new and existing,
criteria that – in order to have predictive capacity and therefore be able to guide choices ex ante and not
measure them ex post - use digital design tools (BIM, GIS, etc).
Keywords: Sustainability; Heritage; Innovative technologies; Assessment method.
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1. Introduction
Compared to the main avant-gardes of the past, our
era is characterized by both a much greater quantity of
pre-existing buildings than those currently in progress
(or recently built), and a significant (or at least desired)
increase in standards of comfort, accessibility and
sustainability, and - and this is not a negligible aspect with a cultural attitude that ranges from an excess of
preservation of the architectural heritage to a shameless
lack of attention to historical values.
The strategy shared at supranational level towards
policies of energy saving and the use of renewable energy
sources revealed the inevitable dichotomies concerning
the attempt to bring the historic or historicized buildings
into the twenty-first century- as in the recent past - with
the introduction of major technical systems and mandatory changes for accessibility.
To these sufficiently complex issues must be added
those of revising and adapting regulations to facilitate
smart working, as well as training and cultural integration
of new communication technologies. If it is true that
the problems related to the introduction of “physically”
evident components (ducting and electrical systems,
photovoltaic or solar thermal panels, etc.) have produced
some attempts (not many actually) to identify objective
criteria to classify their impact (and their coherence
with the existing buildings), the introduction of new
information technologies has so far been underestimated
because of the apparent simplicity of its “overlapping”
without taking into account the obvious and unnatural
historical contrast.
In this paper we want to justify and illustrate some
choices made by international research institutes
regarding the difficulty in reconciling the new requests of
sustainability related to the need to reduce consumption
(especially from fossil fuels) with those of the historical
value of the buildings subject to intervention, presenting
evaluation criteria that can provide an objective method
for quantifying the compatibility between new and
existing, criteria that – in order to have predictive capacity
and therefore be able to guide choices ex ante and not
measure them ex post - use digital design tools (BIM, GIS,
etc).

2. Cognitive and cultural preliminary
remarks for sustainable planning
It’s clear that good results in the field of environmental
sustainability can be obtained by energy efficiency policies for buildings - mostly undertaken or in itinere - built
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for more than 50% before the disregarded law 373/76
that provided, in the period of the European oil crisis,
constraints for design, installation, operation and maintenance of heating systems and requirements for thermal
insulation of buildings to contain consumption.
On the other hand, it is less clear the part of buildings
subject to conservation (in accordance with the italian
legislative Decree 42/2004 or former regulations on the
subject) or listed buildings ope legis (art. 12 of italian
legislative Decree 42/2004, asset belonging to the State,
regions, public territorial authorities, as well as any other
public body and institute and private non-profit legal
entities and which are the work of an author who is no
longer alive and whose execution dates back to more
than seventy years) for which it would not be possible
to apply the limitations of the italian legislative decrees
192/2005 and 311/2006, which relieve the buildings “in
which compliance with the requirements would entail
an unacceptable alteration of their nature or appearance,
with particular reference to historical or artistic features”
of the energy efficiency obligations.
Since the State is the primary owner of these assets,
the enormous benefit in terms of reduced energy
expenditures would amortize costs for requalification.
In particular, energy retrofit actions - generally more
conservative in Mediterranean areas and more radical in
Northern European countries (Cabeza et al., 2018) - may
cover the building envelope, windows and doors, air
conditioning and heating systems, and the use of renewable energy sources. In order to meet the new requirements imposed by European directives, and regarding
the reduction of energy consumption, it will no longer
be sufficient to reduce heating needs through insulation
of the building envelope, but it will also be necessary to
plan and implement new long-term strategies for energy
production.
The subject of electrical systems is one of the most
complex to deal with, not only for energy efficiency and
indoor comfort, but also and above all for integration
of the plant system with the existing machines and
networks. Certainly, it is not possible to propose univocal
solutions because each building represents a unicum in
terms of opportunities and operational criticality: the
problems arisinge forom the passage of canalizations,
in buildings originally designed to be without them, are
not always solved in the best way for the strong impact
with the existing historic buildings. If water and electricity
ducts have minimum sections, the problems are different
for air systems because they require supply and return
ducts with no minimum sections. Moreover photovoltaic
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and solar thermal systems have a strong impact and the
ducts are generally visible and put on the roof.

“totally photovoltaic coverage” (cf. CdS italian Sentence
no. 00856/2017 published on 23/02/2017).

The re-functionalization of historic buildings requires
not only the ability to adapt the spaces and the existing
morphology to the new intended use, but above all the
design of an adequate system that allows to carry out
activities in optimal conditions of thermo-hygrometric
and acoustic comfort, whatever the choice of conservation or intended use for the building. This would allow
future generations to appreciate not only the original
building form and structure, but also subsequent modifications and/or additions that have taken place over time,
recognizing the value of these stratifications in cultural
development and in historical identity of a society.

In the world there are several research projects,
fundced by the European Commission, aimed at reducing
the energy consumption of historic buildings making
use of renewable energies and energy efficiency technologies; several retrofit strategies have been proposed
and results achieved. The research activities of Efficient
energy for EU cultural heritage, 3ENCULT (October 2010 March 2014), promoted by twenty-one partners from ten
European countries, focused on eight historic buildings (3
located in Italy, 1 in Denmark, 1 in Austria, 1 in Germany, 1
in Spain, 1 in Switzerland). For these buildings, technical
solutions that could be generalised and replicated in
other contexts (such as the semi-transparent photovoltaic
double-glazed window) were developed together with
the owners of the buildings, representatives of the local
offices for the protection of historical monuments and
other interested local authorities, professionals involved
in the renovation works, local sponsors and, possibly, a
representative of a local organisation involved in heritage
conservation. The technical solutions developed in this
project - with the involvement of: building owners, representatives of Environment Protection Bureau and other
local authorities, professionals involved in the renovation
works, local sponsors and possibly a representative of
a local organization involved in heritage conservation
- could be generalized and replicated in other contexts
(such as the semi-transparent double-glazed photovoltaic window).

An example of integration of the plant system with the
building is represented by the introduction of renewable
energy sources in the building envelope, with particular
reference to solar thermal collectors and photovoltaic
modules, to be placed on roofs or infills. The perceptual
alteration of the historical volume, materials, surfaces,
the reversibility and invasiveness of the intervention,
the difficult integration (Kandt et al., 2011; Kooles et al.,
2012), the need for self-consumption,..., have created
in the last decade a succession of legislative measures,
ambiguously interpreted, to regulate the authorizations
for the integration of photovoltaic and solar thermal
components. To date, the installation of small photovoltaic plants is not exempt from the landscape authorization but is subject to the “simplified procedure” when the
systems are located in areas or on properties subject to
constraints ex lege (art. 142 of the Cultural Heritage and
Landscape Code) or to constraints a) and d), art. 136.
In the event that such plants are located in areas or on
properties subject to restrictions pursuant to letters b)
and c), art. 136, Presidential italian Decree no. 139/2010,
attachment 1, no. 28 does not provide for liberalization
but rather the submission to the “ordinary procedure”
landscape authorization (art. 146 of the Cultural
Heritage and Landscape Code). The “subjectivity” of
the regulatory interpretation about the authorization
by the Soprintendenza dei Beni Culturali e Ambientali
(Superintendency BB.CC.AA.) is demonstrated by the
appeals, which reached the Council of State, where the
judgments annul the measures of the Soprintendenza
BB.CC.AA. and the TAR (Tribunale Amministrativo
Regionale) with reasons that go beyond the technical
and landscape assessments “characterized by broad
technical discretion” instead going into the “illogical
and disproportionate limitations” such as the request
to install photovoltaic panels on the north facing slopes
“beyond the actual technical absurdity and economic
unsustainability of the operation” in order to ensure a

The project Energy Efficiency for EU Historic Districts
Sustainability, EFFESUS (September 2012 - August
2016), sponsored by twenty-three partners from thirteen
European countries, was concerned with identifying
solutions for the energy retrofit of seven architectures
(located in Italy, Hungary, Turkey, Germany, Spain,
Sweden, Scotland) built in different historical periods
and with different materials. The research aimed to determine a methodology for the evaluation and selection of
feasible intervention, test new non-invasive technologies,
assess the criticality of the regulatory apparatus on
energy rehabilitation of historic buildings and to propose
solutions for the integration of photovoltaics.
In the project NewSolutions4OldHousing, LIFE10 ENV/
ES/439 (September 2011 - November 2015), the buildings
subject to intervention are two social housing located
in the historic center of Zaragoza. The design choices,
already implemented, contributed to improve the passive
behavior of the building without increasing the financial
costs related to energy consumption as a function of the
low income of the occupants.

V

105

VITRUVIO 6 | 2 (2021)
International Journal of Architecture
Technology and Sustainability

The energy rehabilitation planned for the public and
private buildings selected by the Methodology of energy
rehabilitation of heritage buildings 2 project, RENERPATH
(January 2014 - November 2020), in the central area of
Portugal, includes innovative non-invasive interventions
such as those of the Energie und Baudenkmal project,
ENBAU (January 2014 - November 2020), which also
addresses the problem of achieving high levels of sustainability at competitive prices.
The different actions proposed by several researches
(Giombini et al., 2015) share historical knowledge,
building conservation assessment, the need to propose
well-integrated solutions, energy diagnosis with evaluation of building performance,..., but do not quantify in
depth the energy and economic benefits that the intervention produces, given the architectural and technical
constraints due to the historical value of the building.
In addition, all solutions examined and then implemented did not lead to a certification of the building in
question because many criteria for optimizing energy
performance were not met and the adopted certification
protocol lacked specific issues related to the intervention
on the historic building.
The paper, after considering the opportunities and
limitations of sustainability protocols, results in the
definition of theoretical assumptions and operational
references that can facilitate the integration of the photovoltaic component in historic buildings, in some cases
converted into museums, libraries, stores, showrooms,
for private or public use (Balocco et al., 2013). Finally,
the advantages, in terms of performance, offered by the
experimentation of innovative solutions of the photovoltaic component in the building envelope are analyzed.

3. Sustainability protocols and operating
methodologies
In order to ensure the sustainability of the historical
heritage, in 2014 the Green Building Council (GBC) Historic
Buildings (Boarin et al., 2014) introduced a certification
system for the restoration, redevelopment or renovation of buildings - surveyed by the Superintendence and
built before 1945 (or after 1945 if a pre-industrial building
process is identified and there are recognized and proven
historical, testimonial or cultural values) - which allows to
simultaneously meet the objectives of deep energy environmental renovation according to European indications,
and preservation and enhancement of specific construction characteristics. The GBC protocol is the normative
transposition of the original LEED® New Construction &
Major Renovation version of 2009, where a new thematic
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area, regarding sustainable intervention in the field of
conservation, has been added. This area, called “Historic
value” (VS), through the identification of precise investigation methodologies and specific operating principles, aims at preserving what is recognized as “material
witness having the force of civilization”.
In particular, it is possible to achieve a maximum
score of 20/110 if, in addition to the mandatory preliminary investigations, advanced cognitive investigations are
carried out (energy audit, 1 to 3 points; diagnostic tests
on materials and degradation, 2 points; diagnostic tests
on structures and structural monitoring, 2÷3 points), the
project reversibility is recognized (1÷2) and compatibility
is ensured (compatible end-use, 1÷2; chemical and physical compatibility of integrated materials, 1÷2; structural
compatibility, 2), a scheduled maintenance plan (2),
a sustainable restoration site has been set up (1), and
specialists in architectural and landscape heritage are
employed (1).
Additionally, the minimum programme requirements
(CER_HB16_M_RMP_R01, issued on 25-03-2016) were
determined, i.e. the minimum characteristics that a
project should have in order to be certifiable with GBC
Historic Buildings (compliance with current building legislation, territorial definition of the certification boundary,
minimum area, minimum number of occupants, obligation to provide water and energy consumption, minimum
index of buildable area in relation to the site area).
It would have been appropriate to include, in the
“Historical value” thematic area, some items concerning
the integration, compatibility, reversibility, impact,..., of
the installation system, in order to assess in detail the role
played by the installations in the recovery/restoration of
historical architecture.
The actions of “optimization of energy performance”,
“renewable energies” and “enhanced commissioning”
(ensuring that all systems work synergistically according
to the design intents and operational needs of the
client) are part of the “Energy and Atmosphere” area already existing in the LEED® New Construction & Major
Renovation version and reported in the GBC Historic
Buildings version. This section deals with environmental
efficiency without giving credit for the impact on valuable
buildings.
The “identity card of the historic building”, obtained
through certification, analyzes all the typological,
functional, structural and material characteristics of the
building in order to have a complete analytical and cognitive system, while neglecting the plant system.
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Fig. 1 | Buildings with GBC Historic Building certification: 1) National Museum of Italian Judaism and the Shoah, in Ferrara, 2) the stables of the
Benedictine monastery of the Rocca di Sant‘Apollinare (PG), 3) palazzo Gulinelli in Ferrara.

To date, few rehabilitation and redevelopment
projects have followed the criteria of sustainability and
eco-compatibility (Castaldo et al., 2017), making the
building eligible for international GBC Historic Building
certification: MEIS, the national Museum of Italian
Judaism and the Shoah in Ferrara, was awarded gold
certification in 2016 with 65/110 points (3/20 VS thematic),
the stables of the Benedictine monastery of the Rocca
di Sant’Apollinare (PG), gold certification in 2018 with
72/110 points (3/20 VS thematic) and Neo-Renaissance
Gulinelli Palace located in Ferrara, gold certification in
2019 with 61/110 points (13/20 VS thematic).
In the MEIS (Energy and Atmosphere thematic score
19/29), transformation and partial renovation of the
ex-prison of Ferrara built in 1912 and decommissioned
in 1992, energy optimization was ensured by high
performance heating, air conditioning and HVAC ventilation systems. Control and automation systems such as
sensors and dimmable lighting were also installed. In the
new building, which is part of the complex, photovoltaic
sunshades and integrated roof panels will be installed to
meet an estimated energy demand of 90 kW.
As for the project concerning the stables of the Rocca
di Sant’Apollinare (Energy and Atmosphere thematic
score 29/29), built in the 10th century as a fortress carried out by a team from the University of Perugia and
coordinated by Lucia Castaldo and Franco Cotana - the
building is completely self-sufficient thanks to a trigeneration plant fuelled by biomass (vegetable oil from the
thistle, oil biomass from the surrounding countryside)
and biogas from wet waste. Particular attention was
given to the correct positioning of the electrical panels,
to minimize the impact of laying cables according to
the available space: the identification, above the barrel
vaults, of an empty space to be used as a cavity facilitated
the necessary operations.

In this project, which obtained the highest score in
the Energy and Atmosphere theme, energy efficiency
and retrofit are considered as forms of protection of the
historic building and not as alterations to the original
material texture. “Questo principio consente di superare la
logica, ormai obsoleta, alla base delle principali direttive e
leggi inerenti la valutazione delle prestazioni energetiche
degli edifici che escludono qualsiasi intervento su immobili
ricadenti nell’ambito della disciplina del codice dei beni
culturali e del paesaggio, nei casi in cui il rispetto delle
prescrizioni implicherebbe una alterazione inaccettabile
del loro carattere o aspetto con particolare riferimento ai
caratteri storici o artistici.” (AA.VV., 2017)
The introduced principle of improving the performance of the historic building, even modestly, and not
of adapting it to fixed and rigid performance levels, is an
important step towards reducing energy consumption.
It is important to consider the overall energy performance of the building-installation system and not that
of individual elements. “La visione parcellizzata della
sostituzione del singolo componente o dell’adeguamento
prestazionale del singolo elemento tecnico è estremamente pericolosa nel caso dell’intervento sull’edificio
storico, sia per motivi legati alla coerenza e uniformità del
prodotto finale dell’intervento, sia per motivi legati alle
prestazioni energetico-ambientali (asimmetrie termiche,
presenza di ponti termici difficilmente risolvibili, ecc.).”
(Pisello et al., 2016)
The project of Gulinelli Palace (Energy and
Atmosphere, score 11/29), a “fusion” of pre-existing
buildings built between the end of the 14th century and
the second half of the 19th century, is characterised by
an installation system in which the original ventilation
ducts are used for air-conditioning the rooms; a heating/
cooling system with radiant floor panels, dry laid and/
or nailed were also included. In the examined examples,
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(Table 3 continued from previous page)

due to prior negative opinions of the Superintendency or
design choices, the retrofit strategies were not achieved
through the integration of the photovoltaic component
on the roof or in another space of the building (except for
MEIS where the photovoltaic component was integrated
in the new building and not in the existing one).
In agreement with the local authorities and if it
was not possible to install the system on the building
envelope, in the analyzed buildings it would have been
possible to locate the renewable energy systems in
alternative and accessible spaces, in close proximity
to the site. Parking spaces with photovoltaic pergolas
could have been installed on the land surrounding
these buildings, which would certainly have contributed
to increasing the sustainability of the site and thus
the certification score. The protocol guidelines do not
allow for the complex integration of renewable energy
sources, “sia per il valore storico-artistico del manufatto
che risulterebbe danneggiato da tali inserimenti, sia per la
scarsa efficienza conseguibile a causa delle condizioni al
contorno (ad esempio, ombreggiamenti causati da edifici
adiacenti oppure non corretta esposizione delle coperture
nel caso di integrazione di dispositivi fotovoltaici)”. For
these reasons, they consider off-site renewable energy
production feasible, “mediante contratti di fornitura certificata (energia verde), in alternativa o a completamento di
una ridotta quota di energia rinnovabile prodotta in loco.”
(AA.VV., 2017).
The expression used in the GBC Historic Building
protocol guidelines, which describes a building in which
a photovoltaic component has been integrated as
“damaged”, is still not very sharable. Instead, this “’new
architectural element” can contribute to the preservation
of historic architecture by combining it effectively with
the conservation of the building and a high value of the
design quality of the adaptations. Research, experimentation and testing of various design solutions can make
the building heritage sustainable.
This limitation seems to have been overcome by
the methodology, developed by the EPFL Lausanne
Polytechnic, which not only assesses the esthetic impact
of photovoltaic panels on buildings but also defines
minimal local levels of integration quality, according to
some criteria derived from the literature, and identifies
the factors needed to establish smart solar energy
policies that preserve the quality of pre-existing urban
contexts while enabling solar energy use (Dessì, 2013).
The methodological model, called Laboratoire
d’Energie SOlaire - Qualité-Sensibilité-Visibilité, LESO-QSV
(Munari Probst & Roecker, 2011, 2015), is based on the
concept of “architectural criticality” of city surfaces and
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establishes the qualitative level of acceptability of solar
panels (based on the “visibility” of the modules and the
“sensitivity” of the building).
The concept of “criticity” of city surfaces is at the basis
of the LESO-QSV approach.
If the level of ‘criticity’ is higher - as in the case of the
installation on the façade of a historic building - there is
more need for a qualitative integrated planning. If the
level of ‘criticity’ is lower - as in the case of the installation
on the terrace of a factory in an industrial area – there is
less need for a meticulous integration.
If the photovoltaic modules are visible (Florio et al.,
2018) from a public space, this influences, proportionally,
the impact on the “criticity” of the building; as for the
context sensitivity, visibility (Fig. 2) is divided into three
levels (high, medium, low) and two sub-levels (from close
range, close visibility and from far away, remote visibility).
The QSV method proposes to classify the “sensitivity”
of existing contexts into 3 categories: high (for protected
or meaningful heritage/buildings), medium (contexts/
buildings with no specific architectural/urban qualities,
but with a meaningful identity for the community), low
(contexts/buildings with poor urban/architectural qualities and no specific identity). The crossing of the levels
of visibility and sensitivity defines (Munari Probst et al.,
2015) a 3x3 matrix that identifies nine different criticity
situations for which quality expectations will have to
be set. The characteristics useful for establishing the
integrative quality of the system have been grouped into:
geometric (position, size and shape of the photovoltaic
field in relation to the building), coherence of the system
materiality (reflectivity, texture, module colour), layout
(juxtaposition of modules and their joining system). For
each of these three characteristics (geometric, materiality, layout), the coherence of the installation with the
building is assessed through a coloured arc of a circle
(green if fully coherent, yellow if partially coherent, red
if not coherent). For example, considering the whole
photovoltaic field, the coherence of the shape, size and
position is assessed in relation to the roof of the building
where the modules would be installed. The combination
of the coloured arcs gives a three-sector circle that
expresses the overall quality of integration (Figg. 3-4).
The system has been tested in academic and professional courses, specific seminars and training meetings,
resulting in consistent and objective evaluations (Munari
Probst & Roecker, 2011, 2015).
To obtain a qualitative assessment of the integration
of the photovoltaic, a multi-purpose software simulation
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Fig. 2 | Visibility of photovoltaic surfaces from public spaces (close visibility) and from hills (remote visibility); criticity matrix and gradient (diagram: M.
C. Munari Probst & C. Roecker).

Fig. 3 | Integration quality evaluation method: criteria grouping – sectors evaluations– resulting quality circle (diagram: M. C. Munari Probst & C. Roecker).

Fig. 4 | Different levels of “system geometry” coherency (photo: M. C. Munari Probst, C. Roecker).
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Fig. 5 | Different levels of “System materiality” coherency (photo: M. C. Munari Probst, C. Roecker).

tool has been developed, called LESO-QSV GRID; in order
to valorize the educational potential of the database,
more then 150 cases can be accessed and downloaded as
separate case sheets classifying and describing in detail
each installation example (Munari Probst & Roecker,
2019).

This innovative digital methodology stimulates the
cultural revolution that, for many years and not particularly successful, has concerned the integration of new
plant technologies for energy retrofit in full recognition of
the material and immaterial values of the historical built
heritage.

This method was used to evaluate three Swiss buildings - Manetti house in Bironico, 1600; Hôtel de La Sage
in Avolène, 1890; Anatta house in Monte Verità Ascona,
1904. Finally, a solar glass façade was built in the Anatta
house; in the Hôtel de La Sage a photovoltaic shutter was
recommended; and in the Manetti house photovoltaic
cells were integrated into the roof tiles.

The necessary integration of the photovoltaic
component in all historical architecture is evident in the
prototype (Sibley, 2006) developed for the solar lighting
of the Seffarine and Moulay Idriss hammām buildings
(Fez, Morocco). In these buildings, the natural lighting
and ventilation of spaces, provided by the round holes
(traditionally covered by blown glass bulbs) in the domes
and vaults, are not always adequate to the needs of the
users, especially in afternoon and evening hours when
the hammams are still operating.

Another example of good integration is the
Kirchgemeinde Carlow church in Germany, with its
brick façade and cruciform single-nave floor plan; the
partial replacement of the medieval slate roof with
specially designed polycrystalline photovoltaic panels
was non-invasive and respectful of the historical value.
Each module, whose dimensions correspond to six
existing elements, matches the colour and shape of the
roof so that it is perfectly integrated. Eighty-eight panels
were installed in 2001, forming a parallelogram, whose
arrangement takes into account the following problems:
shading (created by the adjacent roof and the bell tower);
inclination of the upper roof (40°); constraints imposed by
the monument protection authority. Although the photovoltaic system does not fully meet the energy needs of
the church, it contributes to a reduction in consumption
of more than 35%. If the additional quality level had been
measured using the LESO-QSV model, only the geometric
characteristics would not have been fulfilled due to the
size and position of the photovoltaic field, which are not
consistent with the geometry of the roof.
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The geometric arrangement of the holes crossed by
the light, which are concentrated in the central area of
the roof - in Arabic language qamarriyats, small moons,
or shamasiyyats, small suns – creates a incredible atmosphere and leaves the peripheral spaces (where bathers
normally sit) in a state of semi-darkness, certainly less
pleasant but in line with local traditions on respect for
privacy.
Changing needs for comfort and demand for high
quality standards by tourists are leading to the almost
complete closure of hammams, now replaced with
modern spas in hotels; in the buildings that are still operating, the poor lighting does not facilitate the use of the
services in the evening, when tourist demand is higher.
The research project, funded by the University
of Manchester, has led to the testing of a prototype,
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Fig. 6 | Natural light in the hammams al Hussayniya in Cairo and al Basha in Acre; prototype hammam Seffarine and Moulay Idriss (Fez, Morocco)-

developed between August 2012 and March 2013, able to
provide better lighting during daylight hours in support
of natural radiation and at night by means of solar-powered LED lamps, appropriately inserted into blown glass
bulbs positioned in the holes of the roof. The solar panel
produces 18 Volt at 10Watt and is used to charge a 12
Volt battery pack. Control logic turns the LED light on
at a predetermined lighting level and a dc-dc converter
maintains the voltage from the batteries to the LED bulb
at 12 Volt even when the batteries discharge. The light
is turned off when the batteries reach a certain level of
exhaustion (Sibley & Sibley, 2013). The results showed
a clear improvement in the quality of visibility during
the day and a range of about 8 hours of solar-powered
electric lighting at night.

5. Performance improvement of
BIPV panels
In many of the cases analyzed in the previous section,
photovoltaics have partly or totally replaced or flanked
materials and traditional building systems, becoming
a characteristic element of the intervention on historic
buildings rather than a superfluous addition. Together
with the traditional integration of the modules on the
roof, there are also the possibilities of installation in
adherence to the façade (Building Added/Attached/
Applied Photovoltaics, BAPV and Photovoltaics Curtain
Wall, PVCW), through supporting substructures, or as
prefabricated components of the building envelope
(Building Integrated Photovoltaics, BIPV), able to meet
precise technological requirements, such as water and air
tightness, mechanical resistance, stability, safety in case
of fire, etc. (Farkas et al., 2015)

The current BIPV market (photovoltaic façades are
a part) is 8.5 GW, about 2.5% of the global photovoltaic
market, with Europe accounting for 40% thanks to
government incentives, in particular from Italy, France
and Germany (Delponte et al., 2015). However, BIPV
technology has, as has been amply demonstrated
(Chatzipanagi & Frontini, 2012), a limited thermal
insulation performance due to its high solar factor and
thermal transmittance values. The thermal transmittance
of commercial double-glazed photovoltaic modules (5.7
W/m2K, a similar value is also obtained in the presence of
inert gas instead of air) could be reduced by minimizing
conductive and convective heat transfer. This is possible
with the introduction of a vacuum chamber, as has
already been done for glass with vacuum insulation,
achieving a U-value of approximately 0.86 W/m2K (in the
case of 4 mm double glazing and 0.7 mm vacuum) and
excellent sound insulation performance.
The experiment conducted by Hong Kong Polytechnic
University - based on the results obtained for photovoltaic curtain wall by Chinese authors in 2016-2017 (Wang
et al., 2016; Zhang et al., 2016, 2017) – tested a smallscale prototype of a vacuum BIPV curtain wall, set up in
the Hong Kong university campus.
The vacuum photovoltaic panel has a sandwich structure composed as follows: a layer of polyvinyl butyral
(PVB) is placed between the first laminated glass (with
amorphous or monocrystalline silicon cells and a light
transmission of 12%) and the low-emissivity vacuum
glass, which acts as a connection between the layers,
keeping the vacuum created intact.
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Fig. 7 | Transmission diagrams of incident solar radiation (source: YANG Hongxing).

The panel, whose size is 1300x1100 mm and thickness
20.87 mm, was monitored with pyranometric detectors,
spectrometers, sensors for the surface temperatures
reached by the glass. The I-V curves, the indoor temperature, the thermal performance of the glass, the production
of electrical energy under standard STC conditions (air
mass 1.5; solar irradiation 1000 W/m2; cell temperature
25 °C) were then analyzed and the data were recorded by
the GL840 Midi Data Logger at 1 minute intervals.
The graphs show that when the incident solar radiation varies, during the hours between 10:30 and 14:30,
the average transmission of solar radiation, due to the
vacuum, is approximately 0.08, and the temperature of
the outer plate, in direct contact with solar radiation, is
much higher than that measured in the inner plate.
During the hottest part of the day, at 13:30, the
external plate reaches the maximum temperature of
75.3 °C, while, the temperature of the internal plate is
44.2 °C; the indoor air temperature undergoes slight variations that prove the effective mitigation of heat transfer
in the indoor environment. So the photovoltaic glazing
with vacuum insulation can contribute, compared to
traditional single-glazing, to a reduction in cooling load
and energy expenditure, improving thermal comfort. In
addition, measuring the power generated by the photovoltaic cells, as solar radiation and exposure vary, shows
the same consistency as production without the vacuum.
A further comparison, between PV vacuum glazing
and traditional transparent glass, was made in order to
evaluate the variation of indoor temperature: in the first
case the temperature had an average value of 39.6 °C
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and a maximum of 40.3 °C; in the second case the values
were 43.6 °C and 44.7 °C, respectively. The U-value of
PV vacuum glazing was then evaluated, obtaining an
average value of 1.5 W/m2K, corresponding to a heat flux
of 15.4 W/m2.
Moreover, a study was conducted to investigate
and compare the energy performance of the vacuum
PV glazing and other commonly used energy-efficient
glazing.
In the research methodology, a simulation model,
based on EnergyPlus and WINDOW, has been developed
to simulate the overall energy performance of different
windows taking into account of their thermal and power
performance. This model is used to simulate the overall
energy performance of the vacuum BIPV curtain wall in
comparison with other commonly used windows:
1_single-pane clear glazing; thickness 5.7 mm; U-value
5.541 W/m2K; Solar Heat Gain Coefficient, SHGC = 0.817
2_double-pane clear glazing; thickness 24.1 mm; U-value
2.631 W/m2K; SHGC = 0.703
3_vacuum glazing (low-e); thickness 11.5 mm; U-value
0.648 W/m2K; SHGC = 0.391
4_single-pane PV glazing; thickness 8.0 mm; U-value
5.254 W/m2K; SHGC = 0.489
5_double-pane PV glazing; thickness 25.7 mm; U-value
2.584 W/m2K; SHGC = 0.354
6_vacuum PV glazing; thickness 13.8 mm; U-value
0.557 W/m2K; SHGC = 0.143
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skin able, as shown by recent experiments (Zhou et al.,
2017), to reduce heating energy demand by 16% and
cooling energy demand by 17% (Li et al., 2015; Peng et al.,
2013), in case of southern exposure and under certain
conditions of solar radiation, ambient temperature,
hours of sunshine, shading of nearby objects, weather
conditions. These values were obtained by applying
a photovoltaic façade, consisting of monocrystalline
silicon modules (power 160 W, efficiency 19.8%, size
1560 mm × 880 mm), to the south wall on the Institute of
Building Energy (Dalian, China).
Fig. 8 | Annual cooling electricity consumption with different types of
glazing in Hong Kong (source: YANG Hongxing).

In order to simulate the annual thermal and
power performance, a ‘test chamber’ was created
(2.5 m × 2.3 m × 2.5 m) in Hong Kong. The different types
of glazing described were applied in the external wall and
simulations were carried out by orienting the glazing to
the north, south, east and west. The graph in Fig. 8 shows
the annual amount of energy used for cooling.
The cooling electricity consumption with vacuum PV
glazing (type 6) is 705.56 kWh per year and it is 14.2%,
9.8%, 8.4%, 7.1% and 4.1% lower than that obtained
with glass types 1, 2, 3, 4, 5, respectively the vacuum PV
glazing has the lowest U-value and SHGC among all types
of glazing.
In the developed prototype, the visible light transmission is 12%, which could cause a higher power consumption, however, the light transmission can be adjusted to
a value higher than 20% during the panel construction
phase according to the actual area occupied by the
photovoltaic material.
Certainly BIPV technology, highly revolutionary in its
way of approaching or replacing the existing buildings,
is more suitable for historic buildings for which a radical
renovation of the building envelope is essential or an
addition, with new volumes, is needed to increase the
potential of the property.
If, on the other hand, a low-impact intervention is
desirable, a restyling (Chen et al., 2012) that does not
affect the state of the curtain wall, it is advisable to use
PVCW technology, which is able to combine aspects
relating to decorative features with the production of
electrical energy for air cooling/heating and lighting. In
this case the photovoltaic curtain wall becomes a second

6. Conclusion
The data on Italy’s energy-consuming building heritage,
more than 30% built before 1945 (18.3% before 1919 and
11.8% between 1919 and 1945), should make us consider
which strategies to adopt to improve the performance
of the building envelope. In the restoration and redevelopment of this building context, the sustainability of
processes technological solutions requires deeper reflection due to the complexity of the many variables.
The known interventions of insulation, plant adjustments, installation of high-efficiency air conditioning
systems, photovoltaic systems, solar thermal systems,...,
must be properly evaluated according to the indications
proposed by the sustainability protocols adopted in Italy
- with particular reference to those dealing with historic
buildings (Green Building Council Historic Buildings) and by the operational methodologies tested in other
countries (Laboratoire d’Energie SOlaire - QualitéSensibilité-Visibilité of the EPFL Polytechnic of Lausanne).
The dichotomy between aesthetic-testimonial and
energy-environmental requirements has not yet been
overcome at national or EU level, so that even today, with
rare exceptions, photovoltaic systems are considered as
an architectural superfetation of the building and not as
an architectural element that can be integrated.
This “mistrust” of photovoltaic technology, in
particular, has allowed some exemptions from energy
efficiency targets in the case of “ (…) buildings officially
protected as heritage or by reason of their special
architectural or historical value, where compliance with
requirements would result in an unacceptable alteration
to their character or appearance” (italian legislative
decree 2010/31/UE, art. 3, paragraph 2a).
Instead, the sustainability of photovoltaic integration
in the building envelope must be promoted through
innovative reversible solutions; these solutions must
also respect, not contradict, the testimonial value of the
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historic building and represent the architectural language
of the 21st century.
Although the Superintendence Authorities have
authorized the integration of photovoltaics even in
symbolic buildings in some cases - for example in the roof
of the Paul IV Hall in the Vatican, designed in 1970 by Pier
Luigi Nervi - in other contexts, such as the Aeolian Islands,
these interventions are still not allowed or feasible under
strict restrictions.
Experimentation with photovoltaic technology can
facilitate integration: Building Added/Attached/Applied
Photovoltaics, BAPV; Photovoltaics Curtain Wall, PVCW;
Building Integrated Photovoltaics, BIPV, are added to
the traditional systems of modules installed on the roof,
when current regulatory limits can be overcome. The
solutions, such as vacuum photovoltaic modules, ensure
not only the production of electrical energy but also a
reduction in energy requirements for heating and cooling
and in thermal transmittance of opaque vertical closures.
The problems and solutions addressed in the paper
implicate not only the solution of technically and technologically complex problems (which are relatively easy,
given the current state of theoretical knowledge, the
technologically advanced level of the market and the
potential of simulation and shared design programes),
but also require a deep reflection on the very meaning
of “architecture”, which is very difficult to solve.
Some aspects that cannot be ignored probably need
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discussions and cultural approaches that are not easy to
analyze and specify in the short timeframe required by
the situation.
It is necessary to emphasize the clear prevalence
(in the “old” continent) of existing buildings in which
techniques, materials, types and styles differ considerably from one another and for which it is difficult, if
not impossible, to identify a single line of thought and
sustainable intervention; as was restated in the paper,
the assessment of cultural compatibility is, in fact, much
more aleatory than the technical assessment of achieved
or attainable performance. Similarly, we could underline
the need to accelerate our action, at planetary level,
to reduce not only polluting emissions but also solid
waste, which requires an additional wealth of knowledge
and technical-legislative tools (e.g. maintenance plans,
demolition projects, minimum environmental criteria)
that are perhaps not yet sufficiently applied or even
developed (and unambiguous).
The current state of design and construction probably needs to abandon as soon as possible the drive
to specialization that was predominant in the cultural
models of the last half century without the mentality of
shared and participatory design having spread at the
same pace, in order to put back man, and not economy,
at the centre of the world, paraphrasing a Renaissance
model in which Vitruvian man becomes modern man and
the world becomes the globalized, multi-ethnic world to
which all societies are now tending.
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