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The energy of S.O.L.E.H.

by Andrea Giordano', Kostas Manolidis®

Any architectural or engineering work, a structure defining a space, is
certainly delimited by surfaces. The configuration of space then becomes
the language of architects and engineers, the basic communicative element
by which they express their poetics, allowing them to produce and concre-
tize new and complex shapes. Therefore, if we consider an architectural/
engineering artifact, configured thanks to the composition and organization
of surfaces, by wich both its formal and structural roles can be recognized.
These two characteristics are linked by their interaction and interdepen-
dence, where the aesthetic aspect is integrated with the material one, also
in relation to their static/dynamic behavior. becoming able to manage a bu-
ilding, from both an aesthetic and structural point of view, remains funda-
mental the training of the architect and engineer. An interdisciplinary for-
mative articulation therefore must be regarded as a fundamental moment.

This approach becomes central not only as regards knowing how to
build — and therefore the conservation and safeguard of buildings — but it
must be considered as the basis to develop inventiveness and innovation. A
built artefact cannot be thought — or built — without a wealth of knowledge
which allows it to be represented as giving life to an idea or a thought. Any
creative act therefore stems from the awareness of the surfaces from a ge-
nerative and structural point of view. Furthermore, it is quite interesting to
recognize that the surfaces of a building have an evident energy value, both
in terms of energy accumulation and emission: we must consider them in
aesthetic, structural and energy-related terms as well.

The research presented by Angelo Bertolazzi, Fabiano Micocci and Um-
berto Turrini — entitled S.O.L.E.H. (Sustainable Operation Low-cost Energy
for Hotels) — can be considered as strictly related to this “syllogism” that

1 Dean, Department of Civil, Environmental and Architectural Engineering, University of
Padua.
2 Dean, Departement of Architecture, University of Thessaly.
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characterizes and configures the concept of architectural and engineering
surface. Funded by the Veneto Region as part of POR/FSE (2014-2020)
Program, this research has involved many people both in Italy and Greece,
professors, visiting fellows, young researchers and four research fellows,
engaged in the development of a topic which, as can be seen from the title
is widely current. It aims to boost the economy by promoting efficient ener-
gy refurbishment of hotels in Italy and Greece. Appropriate strategies have
been developed thanks to innovative and sustainable technologies for the
building envelope and solar energy use. Furthermore, the research project
implemented an advanced communication system for the regeneration
project: the goal is to intercept various areas of the society, increasing their
awareness and therefore ability to operate in the market. In addition, it was
possible to contribute to the implementation of new strategies for the Smart
City management.

This book therefore proposes a series of contributions — organized in
Essays, Actions and Scenarios — which introduce, develop and increase in-
novative solutions regarding:

» the targeted use of technological tools (BIM, ICT, Smart Devices) to

facilitate the regeneration of hotel buildings,

* developing communication in Mediterranean countries by stimula-
ting both supply (hoteliers and construction companies) and demand
(hotel users);

» making the hotel building stock more efficient and tourism industry
more competitive thanks to a greater attention in the use and mana-
gement of energy and, therefore, economy-related resources;

» recovering the entire construction sector by focusing on the rede-
velopment of existing buildings with a view to sustainability and
circularity of the Mediterranean countries economy.

A fundamental aspect of the research, which this book accurately highli-
ghts, is linked to its implications in terms of learning and training. In fact,
the methodologies for communicating the regeneration project and topics
related to the development and use of RES (solar, wind, thermal, geother-
mal) can have a major impact on different cultural contexts, including the
tourism industry which is of primary importance.

The “vision” proposed in this book is therefore not a passive device,
used simply to “reproduce” a work, but an active, appropriate and articula-
ted process (Conception, Interpretation, Management and Learning).

This work therefore comprehensively summarizes the complex metho-
dological implications related to the management of buildings, offering
suggestion on how their energy-related features, if properly assessed, tou-
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ght and learnt, can not only prove to be food for thought involving several
disciplines tackled at universities, but also and above all can be applied to
everyday pratical contexts, thus revealing their all-encompassing potential.

Andrea Giordano

As the current head at the University of Thessaly Department of Archi-
tecture, [’'m proud to introduce this outcome of a compelling endeavour and a
successful collaboration between Italy and Greece. This book is the result of
joined forces from the University of Padua, [uav University of Venice and Uni-
versity of Thessaly. Through the multidisciplinary S.O.L.E.H. project, Italian
and Greek academic researchers teamed up to explore innovative solutions and
new environmental sustainability guidelines in hotel refurbishment.

The necessity of applying environmental priorities in every aspect of
current architectural and engineering activity is both undeniable and ur-
gent. In particular, tourist hospitality is a rapidly growing sector that needs
not only immediate adaptation to new sustainability policies but also alto-
gether-new strategies. Towards this goal, in August 2021 our School hosted
an intensive student workshop that brought together all the partners of the
S.O.L.E.H. project.

The workshop focused on the re-use of the abandoned Xenia Hotel in Tsa-
garada, on the Pelion Mountain, and investigated new scenarios of flexible
temporary inhabitation, sensitive to all the climatic and environmental factors
linked with such operations. A collateral objective of the workshop was to en-
vision future scenarios for tourism as well as to scrutinize the possibility of the
re-use of abandoned buildings for new hospitality models.

Here documenting the results of the workshop, together with the accom-
panying essays and research resolutions from the tutors and lecturers involved
is more than publicizing a valid scientific work. It is also a testimony to an
excellent and compelling academic synergy.

Kostas Manolidis
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FSE projects: an operative research opportunity

by Umberto Turrini', Giorgio Croatto'

For several years, the Italian University has undertaken a rethinking pro-
cess of its research activity. This change can be clearly seen from the new
project calls, both those on the University funds and those of the MUR (PRIN,
SIR, PON) and of the European Union (both the structural funds POR/FSE,
POR/FESR and the direct ones of the Horizon, Interreg, ERC programs). All
these programs increasingly require a network made up of both research insti-
tutions and firms, with the clear aim of making the market more competitive
and improving the impact of research on society.

To encourage the transfer of knowledge between the academic and eco-
nomic sector, the University of Padua established the Uni-Impresa tender in
2017, to encourage all activities aimed at developing relations with the busi-
ness world. The common goal is the mutual enrichment in terms of innovation
and economic and social development of the areas concerned.

A great opportunity is the FSE (European Social Fund) call funded by the
Veneto Region. Its goal is the enhancement of the relationship between uni-
versities and companies making the research more operative. The transnatio-
nal project S.O.L.E.H. “Sustainable Operation Low-cost Energy for Hotels”
is also part of this innovative and well-established context, whose activities
are part of those of the Technical Architecture (ICAR-10) research group
of the ICEA Department, also engaged in innovative strategies for building
refurbishment. This thematic axis includes the various FSE projects that have
seen the group engaged both in terms of structural and constructive interven-
tion? and the volume increase of existing buildings for their refurbishment?.

1 Department of Civil, Environmental and Architecturale Engineering, University of Padua.

2 “Development of innovative and reversible construction systems and related executive
details for the construction of the anchoring between wooden floors with crossed axes and the
load-bearing walls without inter-floor reinforced concrete curbs” [POR-FSE 105/201/21/1148
/2013, P.I. prof. Umberto Turrini, 2014-2015].

3 “Development of reversible and innovative construction systems, relatedt o the use of
structural wood in the residential buildings can aimed at their refurbishment” [POR - FSE,
2105-23-2121-2015, P.I. prof. Umberto Turrini, 2016-2017].

13



In the first project, we focused the research on reversible technological
solutions for the connection of simple masonry and crossed-axes wooden
floors. The research analyzed their use in the construction of new buildin-
gs and the restoration of structures belonging to the historical and cultural
heritage.

In the second one, we focused on the theme of the elevations to be built
resorting to stuctural crossed-axes wood panels (CLT). This system not only
has advantages both at a structural level and thermo-acoustic performance,
but also, through correct modularity, reduces execution times. Subsequently,
the possibilities of light constructions were also investigated for the building
refurbishment resorting to ‘nested building’ techniques and in the design of
new architectures, including emergency ones*.

Alongside these issues, the research has been developed on energy re-
trofit. The 2010/31/EC Directive “Energy performance of Buildings” of the
European Union established the energy standards for new buildings, set-
ting the 2030 Agenda and the Horizon Europe 2050 objectives: nearly-Zero
Energy Buildings (nZEB), the almost total reduction of energy consumption
of buildings and the adoption of the circular economy paradigms as regards
construction”.

All the member states of the European Union have begun to adapt their
current legislation to the 2010/31 EC Directive, though their deadlines,
norms and efficacy are not uniform. In particular, eastern Mediterranean
countries (such as Italy, Greece and Cyprus) have found it difficult to imple-
ment their own legislation, mainly as regards the economic viability of the
interventions, above all with reference to refurbishment. Fewer economic
resources, different industrial set up, technological drawbacks, but above
all different weather conditions if compared with northern and central Eu-
ropean countries have caused a less determined approach to upgrading their
building stocks; to this it is to be added finding financial instruments and
technologies capable of making upgrading economically sustainable.

4 The use of lightweight materials, such as CLT, already explored in the previous project,
was also addressed with particular attention to the construction and production aspects within
the projects “CORE-WOOD COMPetitive REpositioning of WOOD sector” [POR-FESR
2014-2020, R.S. prof. Umberto Turrini, 2014-2020] and “HELP Veneto - High Efficiency
Emergency Living Prototipes” [POR - FSE 2105-0025-1463-2019, P.I. prof. Giorgio Croatto,
2020-2021], focused on the potential of CLT for health modules, adaptive and emergency
buildings, and for nested-building buildings.

5 In 2011, the “Roadmap for Efficient Europe” identified the 20" century building stock
refurbishment, specially the residential one, as a strategic priority of the 8th Framework Plan
(2013-2020).
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The lack of results in the refurbishment in operational terms and eco-
nomic sustainability in the Mediterranean area have suggested to shift the
attention to hotel construction. This is a sector that can trigger experimenting
technological solutions, as well as economic and regulatory tools capable of
making economically sustainable redevelopment, the results of which can
be transferred, adapting them, to residential buildings. With this in mind,
the biennial BIRD 2019 project “Design tools and guidelines for sustainable
hotel buildings refurbishment in the Mediterranean area” was launched. The
goal was to develop a first set of guidelines and intervention criteria for the
redevelopment of hospitality buildings on the basis of a typological, functio-
nal and constructive analysis of Italian and Greek hotel buildings and their
energy modelling for performance evaluation according to the Italian and
Greek legislation.

The S.O.L.E.H. project, thanks to its operational and multidisciplinary
approach, led to the implementation of an open-source tool capable of pro-
viding hoteliers with an initial check of the energy needs for their buildings
and thus facilitating the energy requalification of hotels. In addition, the four
case studies analysis (two in Italy and two in Greece) was implemented cre-
ating a complex BIM model. This was configured as an open-source tool and
organized in consequential steps. The first step towards a more conscious
and efficient management of energy and economic resources led to an initial
verification of hotel energy needs, also related to the comfort quality and
consumption. Below, through its smart and open interface, the interoperable
model was addressed to a broad market, ranging from operators in the hotel
sector (owners, managers, investors) to those in the construction industry
(professionals, construction and plant companies).

The collaboration within the POR-FSE programming of the Veneto Re-
gion, which places the partnership between the Academy and the firms as a
requisite for participation, turned into a concrete action for the consolidation
of the University and business network, whose objectives of future technolo-
gical development can — and must — be shared from the outset.
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S.O.L.E.H. project: an international account

by Angelo Bertolazzi', Fabiano Micocci?

This volume collects the results of the project POR FSE entitled
“S.0.L.E.H. (Sustainable Operation Low Cost Energy for Hotels). Innovati-
ve tools and Guidelines for the Sustainable Renovation of Hotel Buildings™
that had involved the University of Padua, [uav University of Venice and the
University of Thessaly during the period 2020-20213.

The project S.O.L.E.H., established within the framework of the RIS3
Sustainable Living — a guideline for Research and Innovation Strategies for
Smart Specialisation of the European Commission —, was grounded on three
main axes: “Intelligent sustainable building and cities”, “Energetic manage-
ment of buildings” and “Development of sustainable solutions and integra-
ted systems for the management of the Smart City”. Along this agenda, the
research had challenged the theme of the energetic re-development of the
hotel sector as a driving force for the recovery of the construction sector in
the Mediterranean countries (with a focus on case-studies from the regions
of Veneto in Italy and Central Macedonia in Greece).

The strategy to reach this objective was based, at first, on the develop-
ment of innovative and sustainable technologies for the building envelope
and, secondarily, on an effective and successful communication of the rrefur-
bishment project directed to multiple stakeholders.

1 Department of Civil, Environmental and Architectural Engineering, University of Padua.

2 Department of Architectuire, University of Thessaly.

3 POR FSE S.O.L.E.H. (Sustainable Operation Low Cost Energy for Hotels). Innovative
tools and Guidelines for the Sustainable Renovation of Hotel Buildings. POR-FES 2014-2020
[DGR 1463/2019; Cod. 2105-014-1463-2019]. Academic partner: Universita degli Studi di
Padua (UniPD), Universita luav di Venice(Iuav), University of Thessaly (UTH). Scientific
Committee: Angelo Bertolazzi (P.I., UniPD), Fabiano Micocci (UTH), Giorgio Osti (UniPD),
Federico Neresini (UniPD), Nicholas Remy (UTH), Massimo Rossetti (Iuav), Aris Tsangras-
soulis (UTH), Angelo Zarrella (UniPD). Company Partners: ANCE Padova, Assindustria Ve-
neto Centro, Achab Srl, Bortoletto Serramenti Srl, Contec Ingegneria Srl, Fondazione Fenice,
Foréma Steam Srl. Research fellows: Elisa D’Agnolo (UniPD), Petra Muneratti (UniPD), Ma-
ria Celeste Piazza (UniPD), Agata Tonetti (Iuav). Territorial animation fellows: Stefanos Anto-
niadis (UniPD), Giorgia Betto (Iuav), Eleonora Bordon (UniPD), Giulia Lombardo (UniPD).
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The medium-term objective was to provide an efficient and dynamic tool
to evaluate and program the energy efficiency of a building and, at the same
time, to draw some guidelines of intervention in order to encourage hoteliers
to decide if they would like to engage in the process of refurbishment of
their property. Differently, the long-term objective was to stimulate the con-
struction sector, that includes entrepreneurs and professionals, introducing
innovative and smart technologies with the scope to facilitate the redevelop-
ment process itself.

In particular, the evaluation tool was designed for the survey, the elabo-
ration and the visualization of input and output data related to the re-deve-
lopement of the building. Afterwards, the tool was re-shaped and adapted
according to needs of the various stakeholders (professionals, owners, in-
vestors and companies). Finally, various stages of the communication of the
re-development project addressed to these stakeholders had accompained the
development of the tool with the scope to enhance the efficiency of the sta-
keholders to operate within the market and to persuade them to implement
new appropriate strategies for the management of the Smart City.

In order to reach these ambitious objectives, the collaboration among
the various parts involved in the project was crucial. At the one hand, the
exchange of technological skills between Academia and partner companies
had stimulated the circularity of the partnership with the scope to embrace
a multi-disciplinary approach. At the other hand, the collaboration with the
international partner was relevant to verify the results of the research and to
widen the cultural and scientific horizon of the team. The encounter with the
construction sector and the enterpreneural dimension of another country that
faces similar problems for what concern the energetic upgrade of buildings
on warm climate, has directed to design the evaluation tool in a way that it is
useful and adaptable to the different actions of a refurbishment project.

The structure of the book follows the overall development of the project
in order to promote the many contributions of all the participants involved.
The first part gathers the essays by the professors that had supervised the
young italian researchers (research and fellowship fellows) both in the rese-
arch activities conducted at the Italian universities as well as at the Indoor
Environment and Low Energy Building Design Laboraty (IELEBD) of the
Department of Architecture at the University of Thessaly during the part of
the program of the international mobility. These essays offer an initial fra-
mework that introduces the theme of the re-development of existing buildin-
gs within a multi-displinary approach. Moreover, they introduce the content
of the actions investigated by the research and fellowship fellows during the
project.
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These latter contributions are collected in the second part of this volume
that illustrates the research path that had been followed and that concluded
with two substantial oucomes: the first is the creation of the evaluation tool
and the drafting of the guidelines of intervention for the re-development of
hotels while the second deals with the identification of the communication
strategies to transmit both the evaluation tool and guidelines to third parties.
To reach these objectives, the smart and open-source character of the eva-
luation tool was decisive. Indeed, after the initial test on the energy require-
ments of an hotel in relation to comfort and consumption qualities, the eva-
luation tool encourage a conscious and efficient management of the energetic
and economic resources of an existing building. For this reason, the tool is
addressed to a wide market that spans from the operators in the hospitality
sector (hotels owners, managers and investors) to the ones involved in the
construction process (professionals, construction and technical system com-
panies).

The theme of the energetic re-development of hospitality buildings was
also the pretext to widen the interest towards the crucial role of architectural
design of touristic facilities in the Mediterranean region. Indeed, the project
offered the chance to study new touristic models that could face the actual
climatic and energetic crisis. Scope of this approach was to widen the field
of the undertaken research from the technological upgrading of existing buil-
dings towards rethinking the consumption methods of tourism. This has been
considered a fundamental approach to preserve and valorize local environ-
ments and landscapes that are some of the main resources of Mediterranean
countries. The thematics have been challenged within the international wor-
kshop “Tourism Landscape. The Re-use of the Abandoned Xenia Hotel in
Tsagarada, Pelion” organized at the Department of Architecture of the Uni-
versity of Thessaly in the framework of the research and fellowship fellows’
three-months international mobility*. The workshop focused on the re-use of
the Hotel Xenia in Tsagarada, a traditional village in the Pelion peninsula,
that was design in 1957 by the architect Charalampos Sfaellos (1914-2004),
and that since 2000 has been in a state of abandonement.

4 Workshop Coordination: Angelo Bertolazzi (UniPD), Fabiano Micocci (UTH); Scienti-
fic Board: Angelo Bertolazzi (UniPD), Fabiano Micocci (UTH), Giorgio Osti (UniPD), Ni-
cholas Remy (UTH), Massimo Rossetti (IUAV), Aris Tsangrassoulis (UTH); Organization
support: Soumela Makanika (UTH); Senior Tutors: Stefanos Antoniadis (UniPD), Stefanos
Adamakis (UTH), Efthymia Dimitrakopoulou (UTH), Dimitris Psychogios (UTH), Nicholas
Remy (UTH); Junior Tutors: Elisa D’Agnolo (UniPD), Petra Muneratti (UniPD), Agata To-
netti (IUAV); Lectures: Kostas Adamakis (UTH), Giorgios Mastrominas (K-Studio), Luigi
Stendardo (UniNA), Nicholas Remy (UTH), Efthymia Dimitrakopoulou (UTH), Stefanos An-
toniadis, (UniPD), Elisa D’ Agnolo (UniPD), Petra Muneratti (UniPD), Agata Tonetti (IUAV).
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Twenty seven students of Architecture coming from various Greek uni-
versities had participated in the workshop, supervised by the Italian research
and fellowship fellows together with tutors from the hosting university. They
had worked on researching new scenarios and strategies for a sustainable
tourism investigating the potentialities of the selected case-study. The propo-
sed scenarios explore new forms of temporary dwellings, flexible and inclu-
sive, proposing an idea of comfort charachterized by a low carbon footprint
and reduced consumption. At the same time, the proposed design projects
focus on the specific climate and environmental conditions, trying to adapt
the touristic offer to the unique ecologic and social qualities of the place.

The final aim of the workshop was to stimulate the reflexivity of the lo-
cal community (touristic operators, architects, public administrations, citi-
zens) towards the urgency to look for alternative paradigms to mass tourism
throught the transformation of the existing building stock re-using abando-
nement buildings.

Therefore, the third part of the present volume collects the results of the
one-week workshop: essays by Italian and Greek professors that participated
in the event giving lectures about the theme of the re-use of buildings and ho-
tel are followed by the presentation of the projects completed by the 6 groups
of students, each of them introduced with a short presentation by their tutors.

To conclude, the investigation developed along the framework of the re-
search project S.O.L.E.H. has brought to the fore the necessity and the ur-
gency to open a multi-disciplinary dialogue that could facilitate the gathering
and the exchange of ideas and knowledge between different points of view
(technological, architectural, ecological, climatic and social) that aim to rea-
ch an eventual synthesis in the architectural project.
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Refurbishing by hotels

by Angelo Bertolazzi'

The refurbishment of 20™ century building stock is still one of the main
strategies for achieving the 2050 primary goals of the European Union
[EC, 2014]. The opportunities for the entire construction sector have al-
ready been highlighted for some time, by the transdisciplinary approach
and the possibility of developing and integrating new technologies into
the existing buildings [Latham, 2000; Pearce, 2012]. At the same time, the
European Union has increased its actions by research programs relying on
direct funds (7PQ, H2020, Horizon Europe, or Interreg and LIFE) and on
structural ones (FESR, FSE), encouraging process and product innovation
thanks to a multiscale and multidisciplinary approach.

These actions have found new life in the Circular Economy paradigm
[Ellen MacArthur Foundation, 2015], taken as a model for European tech-
nological development. It requires — however — updating the cultural and
technical coordinates of refurbishment-and-building-reuse-topics so as to
give a new centrality, in order to lay the foundations for the achievement of
community objectives as well [Nogueira et al., 2019].

Despite the building sector being identified as one of the engines of
the European economy in order to make effective and durable post-cri-
sis economic recovery possible, the circular approach is adopted only for
new buildings and components (i.e. systems, windows). Little attention has
been given instead to the existing building stock as a whole, even if this is
responsible for the emission of gasses, the consumption of energy and raw
materials and the production of waste. Instead, refurbishment (meant as
environmental, social and architectural) can also become the main factor
for the economic recovery of European countries and for the improvement
of the quality of life of their inhabitants, according to the provisions of
Objective 11 of the 2030 Agenda (Making cities and human settlements
inclusive, safe, long-lasting and sustainable).

1 Department of Civil, Environmental and Architectural Engineering, University of Padua..
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The quantitative aspect of the existing 20" century building stock,
especially as regard the residential one, makes it necessary to apply the
circular model also to building refurbishment, preferring a holistic vision
where innovative design and technical solutions are chosen, rather than to
traditional categories of specialized intervention.

1. Building refurbishment in the EU: projects and strategies

Following the EU commitment, an intense response has grown from
the academic research and the industrial sector as underlined by numerous
projects. The 7PQ and H2020 programs, concentrated their efforts first on
the regulatory aspects leading to the Guide Technique for issuing ETAs to
ETICS (External Thermal Insulation Composite Systems) and the Guidelines
for European Technical Approval of External Thermal Insulation Composite).
Later they focused on the processes and tools for the nZEB refurbishment
of existing, as well as residential buildings (SouthZEB, HELIMED, ABRA-
CADABRA), hotels (XENIOS, HES) and public (RePublic ZEB) and on
sharing good practices among European regions and cities (EU-GUGLE and
SINFONIA).

This intense planning and the numerous projects highlighted the need to
improve and widen the knowledge of the 20™ century building stock, where
quantitative and qualitative aspects make the traditional approach to refurbi-
shment very difficult. Among the projects funded by FP7 and H2020 for the
development of building analysis tools, the ones of particular relevance were
TABULA? and EPISCOPE®.

The former led to the identification of national building typologies and to
the publication of a national dossier. Here, the data related to construction and
plant types are presented, while a specific section, organized as an illustrative
sheet, is devoted to the energy analysis of building-types, with an indication
of the energy savings achievable following energy-efficient interventions on
the building envelope and on the heating systems [Figure 1; Figure 2].

2 TABULA project (Typology Approach for Building Stock Energy Assessment, 2009-12)
aimed to create a harmonized structure of European building types which, starting with resi-
dential construction, also involved other building categories. Accessed May 22, 2021 https://
areeweb.polito.it/ricerca/episcope/tabula/.

3 EPISCOPE project (Energy Performance Indicator Tracking Schemes for the Continuous
Optimization of Refurbishment Processes in European Housing Stocks, 2013-16) aimed to
make energy saving processes in the European housing sector more transparent and effective,
guaranteeing their achievement also thanks to come corrective actions required. Accessed
May 22, 2021 http://episcope.eu/monitoring/overview/.
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Classe di epoca di costruzione: 5 (1961-1975)

Classe di dimensione edilizia: Edificio multifamiliare
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Fig. 1 — Building National Typology: the Italian dossier, relating to the construction and plant

types. The dossier provides also two scenarios for energy savings [Tabula, 2010].
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Fig. 2 — Building National Typology: the Greek dossier (bottom), relating to the construction
and plant types. The dossier has also two scenarios for energy savings [Tabula, 2010].

28



n<1945

#1945-1969

1970-1979
1980-1989
1990-1999
2000-2008

u <1945

¥ 1945-1969

= 1970-1979
1980-1989
1990-1999
2000-2008

Fig. 3 — Building Data Stock according to Building Performance Institute Europe (BPIE):
both the Italian case (left) and the Greek one (right), show how multi-storey building stock
belongs to 1945-1999 period [Entranze, 2009]

The latter — further developing TABULA — many scenario simulations
for residential buildings at different scales were carried out in various Euro-
pean countries. Some of the case studies, based on the ‘national typology’,
focused on locally selected real estate portfolios, others on entire regional or
national real estate databases.

The Building Performance Institute Europe (BPIE) is another support
tool for building refurbishment. Since 2010, it has been providing quantitati-
ve and qualitative data and analyseis of the existing building stock to support
national and EU policies. In particular, the BPIE contributed to the develop-
ment of numerous tools in the context of projects funded by the European
Union, by collecting data on the European building heritage [Economidou
et al., 2011]. In 2012, these collected informations were made available on
BPIE’s open data website, including technical data on the performance of
buildings throughout the European Union [BPIE, 2012]. The platform — or
Data Hub — offers national statistics on buildings, information on policies
and access to information sources provided by partner organizations. The
store of information and models of the Data Hub was used as the basis for
the Observatory of the Building Heritage of the European Union [Figure 3].

In Italy the 2011 ISTAT survey is the building-stock-analysis starting
point [Table 1]. Even if it’s very useful as a quantitative data source it needs
an in-depth analysis that may allow us to get to the scale of the building,
linking the results of TABULA and EPISCOPE.

From these data and various academic researches, the Italian construction
sector is strongly connected to traditional features until the 1960s. In Italian
buildings, an experimentation of modern techniques and materials was deve-
loped, becoming the basis of construction-and-structural-typologies moving
from tradition to innovation [Poretti, 2007].
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Concrete, for example, has been seen as one of several possibilities, like
other more traditional structural elements; so it was employed only to repla-
ce parts or elements of building structures, in particular masonry or some
floor types. The use of the reinforced concrete frame — the actual possibilities
of use were not immediately grasped — since the beginning of the 20" cen-
tury has afforded a wide range of technical solutions that coexisted within
a mixed construction, where the traditional masonry played a more impor-
tant structural and constructive role than a simple infill [Table 1; Figure 4].
The main construction type that emerges from post-World War II-building
analysis is the reinforced concrete frame with brick-concrete floors and infill
masonry made up of solid bricks and later hollow blocks [Figure 5].

This centrality also characterized Greece where — by different paths but
with similar results — since the 1930s the elastic ‘structures’ with elements
able to withstand flexional stresses has been spreading, while solid and hol-
low brick has been used for the infill. During the 20" century, the reinforced
concrete frame became the element that distinguished Greek architecture —
through the building type of the Polykatoikia — and the symbol of the econo-
mic boom starting from the 1950s [Figure 6].

2. Hotels as a privileged observatory for refurbishment

Despite this intense academic research activity and legislative action by
the European Union, the expected results in terms of building refurbishment
have not yet been achieved. In addition to the substantial differences betwe-
en the countries of northern and southern Europe, the main difficulties lie
in the lack of suitable financial instruments to overcome market failures, of
a know-how of operators in the sector — either owners, companies and pro-
fessionals — and basic economic sustainability able to make refurbishment
accessible for all citizens [Kaderjak, 2012]. In addition to faster renovation
rates, there is the need of a seizable increase in deep renovation in the Eu
achieved trough the implementation of national strategies that should set
clear guidelines and a review of targeted and measurable actions to verify
the objectives set [EC, 2019].

In this perspective of both energy and economic efficiency, hotels play
a strategic role from two points of view. The first in the medium term is
to make a fundamental sector in the economy of Italy and Greece compe-
titive. In our country, the overall impact of tourism reaches 13% of GDP,
employing 1,621,000 workers and can boast of about 33,000 hotels and
over 180,000 non-hotel establishments amounting a total of over 5.1 mil-
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