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Abstract. Future Energy Systems in midsized Italian Smart Cities are highly de-
pendent upon the pursuit of a smarter grid based on active end-user engage-
ment, the use of distributed energy resources and real-time demand response.
In Trento, due to its climatic conditions, the issue of smart energy systems is par-
ticularly relevant and its future smart electric grid is expected to produce energy
efficiency improvements to the city’s historic municipal buildings, as well as to pri-
vate residences and businesses. With the contribution of Trento’s Smart City Mu-
nicipal Office, latest evidence of current approach to urban smart energy systems
is presented, highlighting strategies and innovative solutions, benefitting the whole
community within the framework of the broader European goals for sustainability.
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Cities are the fastest growing
form of settlement worldwide,
requiring sustainable energy systems to deal with their in-
creasing density and size. Urban centres are responsible for
67% of the global energy demand and consume 40% of world’s
energy overall, contributing to climate change being respon-
sible for 70% of global greenhouse gas emissions (UN, 2008).
A large part of the urban population live in small or medium-
sized cities' which play a role in the well-being and livelihood
not only of their own inhabitants, but also of the rural popula-
tions surrounding them. They are centres for public and pri-
vate services, as well as for local and regional knowledge pro-
duction, innovation and infrastructure.

Small and medium-sized cities often play a pivotal role within
regional economies. They constitute the building blocks of
urban regions and lend character and distinctiveness to their
regional landscapes (Knox et al., 2009). It has been argued that
their growth and development structure in Western Europe
constitutes the most balanced urban system in the world (ES-
PON, 2006). The generic features of small and medium-sized
cities - particularly their human scale, liveability, the convivial-
ity of their neighbourhoods, and their local, cultural and his-
torical characters - in many ways constitute an ideal of sus-
tainable urbanism (Farr, 2008). Small and medium-sized cities
are, therefore, essential for restricting rural out-migration, and
are indispensable for strengthening territorial cohesion and
achieving balanced regional development.

Introduction

Trento Smart Energy City ~ The Smart City as a concept,

ambitions, deployed tech-
nologies and programmes rapidly gained traction in Trento
from the late 2000s onwards and on the basis of the Smart
City Index® (EY, 2016) the city is currently considered at
the forefront of energy efficiency. Trento has been selected
in 2014 as an IEEE Core Smart City’ in consideration to its
specific research and experimentation focusing on six signifi-
cant areas: Big Data/Open Data, Fostering Smart Mobility for
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Mid-sized Cities, Innovative Tourism Services, Smart Citizens
for Healthy Cities, Energy Systems, and e-Government. Pursu-
ing Big Data and Open Data, Trento is integrating and unifying
a formerly fragmented administrative IT structure. The city is
also restructuring its internal processes to empower an open
data culture and move from an internal to a shared data man-
agement approach, even extending across its province. Univer-
sity and research institutions are delivering common initiatives
to improve economic operators’ and citizens’ awareness about
key issues (Molinari et al., 2015).

Trento’s efforts at Fostering Smart Mobility for Mid-sized Cit-
ies aim at providing citizens and visitors with improved, real-
time information on public transportation, traffic, multi-modal
transportation services and infrastructure that supports both
solutions and application development for citizen services (Be-
dini et al., 2015). In developing Innovative Tourism Services,
Trento seeks to optimize the “guest experience” by integrating
information and services for an end-to-end tourism ecosystem*
(Lorenzi et al., 2015). The concept of Smart Citizens for Healthy
Cities takes “health” beyond mere physical wellbeing to encom-
pass social, economic and informational opportunities. Trento,
as other cities in Europe, faces the challenge of an aging popula-
tion and a digital divide that can leave the segments of society
with unequal opportunities in these areas (Nollo et al., 2015).
Effective future Energy Systems in Trento Smart City will de-
pend on the engagement of energy end-users and the pursuit
of energy efficiency, distributed energy resources and real-time
demand response (Andreottola et al., 2014). E-Government
will focus on producing a knowledgeable citizen with access to
municipal, citizen-generated data and a ‘one-stop shop’ way to
access it via a simple, trusted, complete, connected and open
system (Fioroni et al., 2015).

Given the Alpine climate of Trento, the issue of smart energy
systems is particularly relevant, especially as far as the build-
ing energy efficiency is concerned. The Municipality of Trento
joined the Covenant of Mayors for energy efficiency (EUSEW,
2008) in 2014 by activating procedures to involve the citizenry
in the development and implementation of a sustainable en-
ergy action plan, which consists of two parts. The Baseline
Emission Inventory (BEI) provides information on current
and future CO, emissions, quantifies the amount of CO, to
be reduced and identifies the critical issues and opportuni-
ties for sustainable energy development of the municipality,
along with the potentials of renewable energy resources. The
Sustainable Energy Action Plan® (SEAP) has identified the
actions to be pursued in order to achieve the CO, reduction
defined in the BEI Key strategies, as identified by the SEAP
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Ol | “Le Albere"” green neighborhood (RPBW, 2002-2016), | | hectares urban expansion
n a former Michelin factory site in south-west Trento. Image credits: M. B. Andreucci

of Trento, include: the compulsory energy certification of
Municipality buildings, especially kindergartens and schools;
pilot actions in significant sectors, for the identification of
the best operational methods in large buildings with central-
ized HVAC systems; the construction of new city infrastruc-
tures and the retrofit of old ones, e.g., street lighting systems
to reduce light pollution and consumption and to improve
safety and quality of life; and regulatory actions, such as the
definition of building regulations.
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Linking future energy The heritage of public proper-
systems with heritage ties of the Province of Trento is
requalification complex: 700 buildings (9,539

dwellings) are owned by the so-
cial housing company, while 166 buildings constitute the public
building stock (Berlanda & Verones, 2017), including a relevant
number of institutional structures dedicated to education and
sports facilities. An Energy Manager currently handles the energy
dissipation of those structures, with 70% of social housing build-
ings, and 60% of public building stock registering consumption
higher than 120 kWh/m?y and 45 kWh/m’y, respectively (Berlan-
da & Verones, 2017). Substantial energy savings have been target-
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ed - 60% for the social housing and 40% for the public buildings,
respectively - with the planning of several building requalification
projects (light and deep retrofit) and a preliminarily estimated in-
vestment budget of 150 ml euro (Berlanda & Verones, 2017).
Other important actions are progressing under the City Council
for Energy Efficiency and Smart Building. A certified informa-
tion database (the registry of the municipal property) has been
created from the aggregation of several existing databases held
by different subjects. Various initiatives to train municipal em-
ployees and to promote good practices and guidelines for sus-
tainability are also on-going.

Regarding the development of simulation tools, Trento has been in-
volved in two European projects - i-SCOPE and SUNSHINE - and
specific models for its territory have been tested with informa-
tive results on the basis of the already mentioned relevant real
estate and energy consumption data of public buildings man-
aged by the Municipality.

02 | The Gold LEED certified Sciences Museum “MuSe"” (RPBW, 2002-2013) is located
in the post-industrial brownfield of “Le Albere”, thus reinforcing the cultural identity
of this area of Trento. Image credits: Hufton+Crow
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STARDUST is a project funded
under the European Union’s
Horizon 2020 Smart Cities and
Communities lighthouse pro-
gramme. Trentos STARDUST
project has been selected by the European Commission among
17 candidates, and funded with a budget of 21 million euros. To-
gether with Pamplona (Spain) and Tampere (Finland), Trento
became in October 2017 a lighthouse city designated to develop
innovative urban solutions, deploy smart integration measures,
test and validate technical solutions and innovative business
models. Specifically, the project for Trento involves 3 ITC cross
bound action fields: energy transition in the southern urban dis-
trict with the renovation of 3 of the 14 tower buildings; instal-
lation of e-mobility infrastructure (E-VANS and V2G) in the
northern logistic district and a car sharing hub (E-Vehicles) in
the city center; and citizens’ participation related to engaging the
population in a structured and constructive dialog by creating
a Local Deployment Desk able to involve relevant stakeholders
and increase acceptance and consensus.

From planning to delivery
STARDUST- Holistic and
integrated urban model
for Trento Smart City
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The STARDUST project is expected to provide Trento’s stake-
holders with useful insights supporting the smart integration of
“appropriate” technologies with accompanying education and
other holistic measures, able to generate desired socio-econom-
ic progress through innovative citizens and community engag-
ing platforms, promoting healthy urban relationships and welfare
in the highly competitive economy of the Trentino region.

NOTES

! Urban areas in OECD countries are classified as: large metropolitan areas
if they have a population of 1.5 million or more; metropolitan areas if their
population is between 500,000 and 1.5 million; medium-size urban areas if
their population is between 200,000 and 500,000; and, small urban areas if
their population is between 50,000 and 200,000 (OECD, 2012; 2016).

2 EY has been systematically monitoring the ICT diffusion through the
Smart City Index, ranking 116 Italian primary municipalities with respect
to several thematic areas, from broadband infrastructure to digital services
(mobility, education, healthcare, etc.), and 470 indicators of urban sustain-
able development.

* The Institute of Electrical and Electronics Engineers IEEE Core Smart
Cities program recognizes and helps cities that are establishing and invest-
ing both human and financial capital into smart city plans. Core Smart
Cities were chosen through a process assessing criteria including focus,
commitment, diversity, roadmap, presence of a strong IEEE Chapter/Sec-
tion and of a diverse and committed team of partners from the local mu-
nicipality, to universities, and industries. The selection process also took
into account geographic diversity. Acceptance into the initiative required
an articulated, pragmatic plan for how the city can become smarter in how
it is run, with the goal of improving its citizens” quality of life. Selected cit-
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03| “Palazzo Geremia” (XV) Trento
Municipality’s iconic heritage building,
restored in 1993. Image credits
M. B. Andreucci

ies receive investment in funding and strategic and practical expert advice
to help conduct activities and further the wellbeing of their citizens in a sus-
tainable environment. Current IEEE Core Smart Cities include Casablanca,
Morocco; Guadalajara, Mexico; Kansas City, Missouri, USA; Trento, Italy;
and Wuxi, China).

4 Complete system models that can relate drivers of change, such as climate
change, to effects on ecosystem structure and functions (Fulton, 2010).

> The SEAP relies on a Counsellor for Mobility (political reference), an Envi-
ronmental Service Manager, an Integrated Solid Waste Project Manager, an
Energy Manager, an Enterprise and Citizens Desk Manager, a Planning and
Urban Mobility Manager and an Officer for Research and Statistics.
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Trento fares well in terms of implementing smart city solutions especially
in the areas of energy, e-government and mobility. However, prominent
among the most difficult challenges faced by the smart city officers is
the integration of critical areas of the smart city instead of dealing with
them as watertight compartments; the new strategy for Trento Smart
City foresees precisely this. This is technically complex and burdensome
from an economic point of view: we have to set up the so-called “Smart
City operating system”, thus laying the foundations for innovative services
starting from: an loT Platform - to systematically collect RT data placed
on different physical infrastructures by means of different technological
solutions; a Data Platform - to manage, store, analyse and distribute the
data gathered from sensors, bringing them together with data owned by
the PA and with those collected through crowdsourcing and crowdsens-
ing; interoperability and Integration mechanisms - to guarantee collection
of and access to data regardless of the technology used to gather them;
dashboard visualization and analytics mechanisms - to visualize data in a
format that is understandable and to analyse the different data collected
because, in the end, every good decision must be well informed. Trento is
a medium-sized city and cannot exploit national PON-Metro fund, spe-
cifically thought for metropolitan cities like Milan, Rome and Florence.
Consequently, we have to be creative and take advantage of what our
area offers, leveraging on: enabling platforms set up by our Province (e.g.
open data platform), developing a strong partnership with Bruno Kessler
Foundation and the EU projects in which we are official partner. Regard-
ing BKF in 2015 we signed a memorandum of understanding with the
aim of implementing Smart Cities and Communities initiatives. Since then,
we have realized many smart projects and we have just started a Smart
City Lab focused on one specific neighbourhood ('Vela') in Trento with
the aim to implement a first part of the infrastructure mentioned before
and to test innovative solutions and services. On the other hand, we are
also using the precious funds from EU projects to set up some of the in-
frastructure needed. Specifically, we are currently involved in four H2020
projects focusing on Social innovation (WelLive), digital services (Simpa-
tico), Big Data for mobility (QROWD) and Smart Cities & Communities
(Stardust).The journey is long and is certainly not an easy one, but we are
moving in the right direction in accordance with the role conferred on
us by IEEE in 2014, being regarded as of one of the 10 top smart cities
in the world. Certainly, it is our desire to continue to deserve this award.
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