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INTRODUCTION

Mario Losasso, 
Department of Architecture, University Federico II of Naples, Italy

The opportunity offered by the dialogue with prestigious re-
search structures such as the European Energy Research Alli-
ance (EERA) is an opportunity to set up common scientific 
activities for SITdA, the Italian Society of Architectural Tech-
nology. Important public organizations, research centres and 
universities are affiliated to EERA and set their own scientific 
focus on policies and practices related to the development of in-
novative technologies for energy efficiency. In the presentation 
of the Special Issue on the theme of smart cities, the presence of 
the contributions related to the EERA research activity, includes 
scenarios of great interest for scientific cooperation within the 
European Strategic Energy Technology Plan and aimed at reduc-
ing emissions of greenhouse gases and the promotion of new 
energy technologies.
Both EERA and SITdA are related to scientific communities 
oriented to complementary research fields as well as to sustain-
able urban and territorial strategies, in which the energy factor 
is linked to the urbanistic field and to the climate responsive and 
energetically efficient settlement principles, identified as qualify-
ing elements for resilient cities and characterized by a reduced 
degree of environmental vulnerability.
One of SITdA most important mission is to promote scientific 
dialogue in the field of technologies. From this point of view, in 
the urban context the theme of smart cities is relevant among 
those in which we note the combination of technological in-
novation and governance of resources and territorial develop-
ment strategies. The start-up phase of the Joint Programs - JP 
on Smart Cities presented in Special Issue of Techne Journal 
represents a significant moment for the dissemination of highly 
qualified research contents on energy efficient cities that interact 
with European culture of smartness and reduction of impacts 
and fossil energy consumption.
It should be noted that the theme of smart cities has evolved 
extensively in recent years through interesting declinations and 
evolutions for scenarios in which urban centres will be con-
ceived as complex entities that can self-adapt and self-regulate 
through the continuous flow of information, according to feed 
back loop processes.
The smart cities in the contemporary age are the mirror of the in-
stauration of the innovative relationship between people, urban 
spaces and new digital technologies. From ICT - Information 
and Communication Technology - with the purpose of collect-
ing, processing and transmitting information, we have moved 
on to the pervasive digitalization of the world around us. This 
approach represents a threshold of technology that breaks away 
from conventional visions, addressing a turning point towards 
the future of the digital revolution.
Urban development in the digital age leads to a decisive rap-
prochement between safe, efficient and renewable energies with 

information technology and the built environment. Digital tech-
nologies lead directly to the definition of a new intangible urban 
infrastructure composed of data and information, intangible ele-
ments that heavily affect the urban physical system. It is a subject 

ISSN online: 2239-0243 | © 2018 Firenze University Press | http://www.fupress.com/techne
DOI: 10.13128/Techne-23559

mariorosario.losasso@unina.it

TE
C

H
N

E
 

  S
pe

ci
al

 is
su

e 
01

 | 
20

18
R

iv
is

ta
 d

el
la

 S
oc

ie
tà

 It
al

ia
na

 d
el

la
 T

ec
no

lo
gi

a 
de

ll’
Ar

ch
ite

ttu
ra

TECHNE 
Journal of Technology for Architecture and Environment

FIRENZE
UNIVERSITY
PRESS

EU
RO

PE
AN

 PA
TH

W
AY

S 
FO

R 
TH

E 
SM

AR
T C

ITI
ES

 TO
 C

OM
E

on
 be

ha
lf o

f E
ER

A 
Jo

int
 P

rog
ram

me
 on

 S
ma

rt 
Ci

tie
s

on behalf of EERA Joint Programme 
on Smart Cities

Special Series



Special Series 
Issue 01 | 2018

Director
Mario Losasso

Scientific Committee
Ezio Andreta, Gabriella Caterina, Pier Angiolo Cetica, Romano Del Nord, 
Gianfranco Dioguardi, Stephen Emmitt, Paolo Felli, Cristina Forlani, 
Rosario Giuffré, Lorenzo Matteoli, Achim Menges, Gabriella Peretti, 
Milica Jovanović-Popović, Fabrizio Schiaffonati, Maria Chiara Torricelli

Editor in Chief
Emilio Faroldi

Editorial Board
Ernesto Antonini, Roberto Bologna, Carola Clemente, Michele Di Sivo, 
Matteo Gambaro, Maria Teresa Lucarelli, Massimo Perriccioli

Coordinator for Integrative Scientific and Editorial Board Special Issue 
01/2018 | EERA JP on Smart Cities
Paola Clerici Maestosi

Integrative Scientific and Editorial Board for Special Issue 01/2018 | 
EERA JP on Smart City 
Mauro Annunziato, Miimu Airaksinen, Ambrosio Liceaga, 
Hans-Martin Neumann, Annemie Wyckmans

Integrative Editorial Board for Special Issue 01/2018 | SITdA
Martino Milardi, Elena Mussinelli, Massimo Rossetti, Sergio Russo Ermolli

Assistant Editors
Riccardo Pollo, Marina Rigillo, Maria Pilar Vettori, Teresa Villani

Assistant Editor for Special Issue 01/2018 | EERA JP on Smart City 
Paolo Civiero

Editorial Team
Viola Fabi, Serena Giorgi, Valentina Puglisi, Flavia Trebicka

Graphic Design
Veronica Dal Buono

Executive Graphic Design
Giulia Pellegrini

Editorial Office
c/o SITd A onlus,
Via Toledo 402, 80134 Napoli
Email: redazionetechne@sitda.net

Publisher
FUP (Firenze University Press)
Phone (0039) 055 2743051 
Email journals@fupress.com

Journal of SITd A (Società Italiana della Tecnologia dell’Architettura)

TECHNE 
Journal of Technology for Architecture and Environment



TECHNE 

Special Series



EUROPEAN PATHWAYS FOR THE SMART CITIES TO COME
on behalf of EERA Joint Programme on Smart Cities 

05

06

07

09

10

INTRODUCTION TO THE ISSUE
Introduction
Mario Losasso

Foreword
Paola Clerici Maestosi

PROLOGUE
Architectural intelligence
Emilio Faroldi

STARTING SESSION
The role of the EERA Joint Programme Smart Cities in European Energy Research
Brigitte Bach

Points of view on EERA Joint Programme Smart Cities
Hans-Martin Neumann, Annemie Wyckmans

DOSSIER
Towards a European vision for the Smart Cities to come
Mauro Annunziato, Paola Clerici Maestosi 

EERA Joint Programme on Smart Cities: storyline, facts and figures
Scientific Board for EERA JPSC Special Issue 01 | 2018

Toward the smart city and beyond
Ernesto Antonini, Elena Mussinelli

ESSAYS AND VIEWPOINTS
Urban densification and energy efficiency in Smart Cities - the VerGe project (Switzerland)
Alessandra Barresi 

Distributed Renewable and Interactive Energy Systems in Urban Environments
Maurizio Sibilla, Esra Kurul 

Pathways to ZEED
Roberta Pinna, Ezilda Costanzo, Sabrina Romano

Energy retrofit of tower blocks in UK: making the case for an integrated approach
Ornella Iuorio

Hybrid Building as Social and Energy Hub for Smart Cities: Unitè 2.0, a Prototype
Luca Lanini, Eleonora Barsanti 

A minimum set of common principles for enabling Smart City Interoperability
Angelo Frascella, Arianna Brutti, Nicola Gessa, Piero De Sabbata, Cristiano Novelli, Martin Burns, Vatsal Bhatt, Raffaele Ianniello, Linghao He

Regional Energy Transition (RET): how to improve the connection of praxis and theory?
Barend van Engelenburg, Nienke Maas 

TECHNE Special Issue 01 | 2018  

12

16

26

28

45

33

49

40

56

62



TECHNE Special Issue 01 | 2018 

RESEARCH & EXPERIMENTATION
Towards energy optimized cities
Ali Hainoun, Ghazal Etminan 

Urban energy performance monitoring for Smart City decision support environments
Massimiliano Condotta, Giovanni Borga 

Urban energy assessment by means of simulation techniques
Silvia Soutullo, Jose Antonio Ferrer, Maria del Rosario Heras

Linking future energy systems with heritage requalification in Smart Cities. On-going research
and experimentation in the city of Trento (IT)
Maria Beatrice Andreucci

Smart Urban Districts: Dynamic Energy Systems for synergic interactions between Building and City
Fabrizio Tucci, Daniele Santucci, Elisabeth Endres, Gerhard Hausladen

Service design for smart energy management: simulation tools and energy maps
Andrea Boeri, Jacopo Gaspari, Valentina Gianfrate, Danilo Longo

Smart city actions to support sustainable city development
Kari Kankaala, Maarit Vehiläinen, Pellervo Matilainen, Pauli Välimäki

A new collaborative model for a holistic and sustainable metropolitan planning
Edi Valpreda, Lorenzo Moretti, Maria Anna Segreto, Francesca Cappellaro, William Brunelli

The network construction of the “public city”. @22Barcelona: a smart neighbourhood in a Smart City
Laura Ricci, Carmen Mariano

MedZEB: a new holistic approach for the deep energy retrofitting of residential buildings
Marco Padula, Francesca Picenni, Roberto Malvezzi, Luca Laghi, José Manuel Salmeròn Lissén, Francisco José Sanchez de la Flor, Carolina Mateo-Cecilia, Laura Soto-
Francés, Maragarita-Niki Assimakopoulos, Theoni Karlessi

The role of IPES social housing in the EU Sinfonia Project for a “Bolzano Smart City”
Michela Toni, Maddalena Coccagna

Tools and techniques supporting new nZEB design methodologies in Mediterranean climate
Alessandro Claudi de Saint Mihiel 

Work on the informal city. Restoring the environmental balance of cities from their outskirts
Eliana Cangelli 

Smart Cities and Historical Heritage
Giovanna Franco 

The SELFIE façade system. From Smart Buildings to Smart grid
Paola Gallo, Rosa Romano

DIALOGUES: A VIRTUAL ROUNDTABLE
Introduction: why a Virtual Round Table on Smart Cities?
Paola Clerici Maestosi

Foreword  
Magdalena Andreea Strachinescu Olteanu, Eddy Hartog 

Governamental Stakeholder Group 
A dialogue between Paolo Civiero and Gunter Amesberger, Pasquale Capezzuto, Xavier Normand, Rasmus Reeh

Research Stakeholder Group
A dialogue between Elena Guarneri and Luciano Martini, Daniele Velte, Mathias Noe, Isabelle Johanna Südmeyer, Myriam E. Gil Bardají, Laurens de Vries

Design/Construction and Real Estate Stakeholder Group
A dialogue between Paolo Civiero and Eugen Pănescu, Daniele Russolillo, Graziella Roccella, Luca Talluri

Social and Civil Stakeholder Group
A dialogue between Paola Clerici Maestosi and Margit Noll, Nikolaos Kontinakis 

68

87

73

92

115

134

173

81

103

121

141

174

158

183

108

127

150

175

166

187

194



7 TECHNE Special Issue 01 | 2018  
8

ARCHITECTURAL INTELLIGENCE

Emilio Faroldi, Editor in Chief
Department of Architecture, Built Environment and Construction Engineering, Politecnico di Milano, Italy

emilio.faroldi@polimi.it

PROLOGUE

The charm of architecture lies also in its intrinsic quality of pro-
viding a concrete figurative and fruitive change of the spaces we 
live. It is difficult to discern when architecture reveals existing 
tendencies or when it represents a revolutionary element for the 
city - understood as a strategic improvement. The contemporary 
city appears to be fragmented into systems, fabrics and nodes, 
within which it is possible to individuate “partial cities”, which 
can interact or, in other cases, conflict with each other. The in-
variants of the transformation process can be found within the 
history of the city, considered as an entity in continuity or in op-
position to the thought expressed by the previous epoch.
For the first time, the Journal undertakes such important part-
nership, as the one established with the European Energy Re-
search Alliance Joint Programme on Smart Cities. A significant 
step in thinking the future and its evolutionary lines, represented 
by the launch of a dialogic and research debate with a high scien-
tific and sociological value for the cities of today and tomorrow.
Nowadays, the “Smart City” represents a concrete concept of de-
velopment, able to provide answers to the needs expressed by 
the city users; a stage of growing interrelation, at all levels, be-
tween people, services, infrastructures and built environment. 
The city identifies a complex system, composed by an articulated 
network of connections: the constant demographic growth and 
urbanization dynamics feed a series of social, technical and or-
ganizational problems that deeply threaten the economic and 
environmental sustainability of territories.
In this logic, the concept of Smart City is increasingly becom-
ing subject of study within the architectural debate; a new model 
of urban development, capable of realizing a credible and intel-
ligent response to foster a sustainable socio-economic growth.
A reality can be defined “smart” when the investment of tangible 
and intangible resources in communication and information 
infrastructures, envisages a strategic economic development; 
an investment, oriented to the social capital and towards a high 
quality of life, through an active participation of users, produc-
tive realities, governance and institutional bodies.
There is no single meaning of the term “Smart City”, nor codified 
parameters that can represent a univocal model and reference. 
Also, with reference to its etymology, the term “smart” is widely 
used in current language referring to indicators of environmen-
tal protection, public safety, public services and infrastructures. 
The coexistence of ICT with the “city of stone” is producing urban 
assets, which are very different from those given to us from history.
Cities become smart in terms of systematization of everyday 
practices, in order to support individuals, buildings, systems of 
flows; at the same time they aim to enable the monitoring, un-
derstanding and planning of the city, improving efficiency, eq-
uity and quality of life in real time. A shift of paradigm, which is 
influencing the design and planning forms on several spatial and 
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temporal levels. A perspective, which foresees a more intelligent 
built environment in the medium and long term, compared to 
continuous but unproductive short-term reflection.
Realities require slow and long sedimentation times: the posi-
tive transformation of forms and habits follow these rhythms, 
influencing each other. What aggregates all the categories are the 
strategies aimed at defining a city, which considers that within a 
decade more than sixty percent of the population will live in a 
metropolitan environment. The concept of Smart City evolved 
over time also through recent technological developments, 
which combine networks and systems of immaterial connection. 
Modern ICT technologies allow the creation and development 
of integrated, shared and interoperable knowledge bases; a cen-
tralized optimization of information and a platform to support 
knowledge sharing and capitalization.
This monographic issue of the journal intends to address these 
levels of complexity, trying to tackle, in a scientific way, themes 
that concern a global sphere. A window on the topic, both in 
terms of geography and distribution, at different scales: from 
policies and strategies, to built environment transformations 
within the broader concept of Smart Cities.
Most of the topics are attributable to the concepts of flexibility, 
adaptability, versatility and sustainability, as well as innovative 
housing models: new forms of networking and different supply 
chains, tools and methodologies to support new designs and 
processes.
The Special Issue, for its nature, aims at representing an in-
ternational scientific community and foster new platforms of 
knowledge sharing and dissemination. This intention has been 
received, as demonstrated by the considerable number of contri-
bution coming mainly from Europe, but also from United States 
and China. 
An international objective, on common aims and investigation 
fields, which confirmed the success of this first fruitful coopera-
tion between SITdA and EERA, proposing a virtual roundtable 
about the Smart Cities to come and their founding principles.
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