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Preface

Smart is nowadays an exceeded and abused term. Beyond measure used to char-
acterize almost every object of our daily lives, it is above all decidedly not
appropriate to define a community. Time has clearly shown that urban communities
have too many connotations to be compared on the basis of common smartness
indicators. Indicators that little or do not at all address the context of situations and
the great phenomena of our times. The word must then take on different meanings
according to the context and timing. The experiment Favara Farm Cultural Park in
the heart of Sicily on the edge of Europe is not, nor will ever be, mentioned in the
smart cities rankings, but offers an attractive and inclusive development model, as
stated in the Web site http://www.farmculturalpark.com/ «a small community
committed to invent new ways of thinking and living» and again, «a place that
makes you happy». Culture, therefore, as a tool to initiate communication between
very different people, a tool to fight extremism and violence.

Moreover, the recent history and many prominent personalities of our time bring
back strongly to the theme of the themes in the cities: the man and the care for “our
common home.” The enthusiasm for technological innovations, to which we feel
accustomed to, goes to the background: increasing bandwidth availability for richer
and faster communications, sensors immersed in the asphalt and control of lighting
to ensure increased energy efficiency, management of systems for the accumulation
of energy or for charging electric vehicles, photovoltaic panels with any possible
mechanical property, etc.

Considering that in the big cities over 80 % of the world gross domestic product
(GDP) is generated and that between 60 and 80 % of energy consumption, resulting
in emissions of pollutants into the atmosphere, takes place in the cities, the wisest
countries try to make cities places that are resilient and flexible, comfortable and
safe: resilience to climate change then, but above all, attractiveness and social
inclusion. And while European cities are becoming empty of young people, cities
of the Middle East and the Far East are growing disproportionately today,

'Encyclical letter “Laudato si’” by Pope Francis, 2015.
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converting the growth of population in growth of income per capita: Fuzhou in
China has a population of over 6 million inhabitants, with a yearly growth of
employment rate of 2.7 % and GDP per capita growth of 8.0 %; Ankara in Turkey
has nearly 5 million people, a yearly increase of employment rate of 5.7 % and a
yearly growth of GDP per capita of 1.1 %j; and finally, Dubai, in the United Arab
Emirates, has a population of over 3 million inhabitants, an employment growth
rate of 4.7 % and a GDP per capita growth of 4.5 %.”

According to a forecast from Oxford Economics Company, in 2030,” the
demographic crisis will also invest several cities of the Far East and will see the
world’s population growth driven by Africa. On closer inspection, however, this
growth of urbanization and of economic indicators appears to be inadequate to the
times we live in, if it is true that among the 50 cities in the world, selected in 2015
by the consulting company Arcadis, as “representative” of development models,
Dubai is also among the less sustainable cities.* To understand what the future of
cities will be, it can be useful to refer precisely to the current community devel-
opment models.

In general, we can identify two successful approaches in engaging with political
structures and communities to address global problems. One of these is the
approach proposed by the American economist Jeremy Rifkin (the so-called third
industrial revolution, which was endorsed by the European Parliament in 2007)
focused on how to influence governments to make a transition to a low-carbon
economy. On the other side, there is the Hopkins’ approach® addressed to com-
munities and individuals with the aim of initiating a social innovation process,
which will lead to a more sustainable way of living.

Rifkin’s vision includes five pillars that will reduce carbon emissions from
energy generation and use: renewable energy, buildings that contribute to energy
generation from renewables, energy storage, ICT®-based energy distribution sys-
tems, and electric vehicles.’

Hopkins instead focuses the attention on communities and bottom-up actions.
These can be the tools to address global problems and meet local needs such as
local generation of energy and food production, different organization of health

2“The World’s 10 Fastest Growing Metropolitan Areas” by Joseph Parilla and Jesus Leal Trujillo,
2015.

3“Future trends and market opportunities in the world’s largest 750 cities,” Oxford Economics,
2013.

“The sustainability index comes from the combination of economic, social, and environmental
indices.

3An independent British activist.

SInformation and communication technologies.

"Rifkin has also explored how the “Internet of Things” and “collaborative commons™ might lead to
a more democratic organization of social and economic life. The Internet of Things serves as an
enabler in this process of change by continually feeding “Big Data” in real time to all potential
users to support better informed and timely decision making. Source: http://www.scl.org/site.aspx?
i=ed43114.
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care, use of local building materials, reduction and reuse of waste, and other
activities that communities might initiate according to their social, economic, and
environmental context.®

On the basis of these concepts, we, macroscopically, can identify three types of
communities, in relation to different levels of technological innovation and human
presence as a key factor in the achievement of energy savings targets, social
inclusion, and economic development.

“Transition towns” are the first type of smart communities. This model was
proposed in 2005 based on the ideas of Hopkins.’ Transition towns are founded on
sustainable negative growth, know-how exchange, and the concept of community,
these are cities where the “human” factor is preeminent.

The cities with strong prehistorical existence, like many European cities, can be
considered a second type of smart communities. These cities show features like
limited possibility to apply technology, but still have an adequate level of devel-
opment to understand and correctly implement the ICT-driven choices.

Finally, the newly built and highly technological cities, like Masdar city in the
United Arab Emirates, where everything has been planned from scratch on white
paper to limit emissions and increase the quality of life of citizens.

The theme of social inclusion, so essential in the Transition Towns to ensure the
survival, can become a tinsel in the technological cities.

Looking ahead and thinking about the future of cities means to make it possible,
thanks to technology, the integration between people and the emergence of a col-
lective intelligence by exploiting the huge hidden wealth in each individual. The
technology in the cities of the future will therefore have an important role as a tool
for enabling a true sharing of ideas, recognizing that innovation is generated on the
border of disciplines and diversity. The city of the future will necessarily become
more equitable and inclusive. From a technological point of view, I guess that they
will integrate renewables and thus will show infrastructures for flexible and
climate-resilient urban services. The networks of municipal services will be split at
district level with local reserves to ensure supply in case of events that could
compromise the main distribution network. The size of the district is indeed the one
that allows the implementation of forms of energy balance and at the same time the
provision of high-quality services. It allows the use of heat and electricity gener-
ation systems with higher average efficiency than that of smaller systems (in the
case, for example, of cogeneration plants). In addition, the aggregation of citizens in
districts could allow forms of purchase of goods and services in a shared manner as
it already happens in Freiburg and other Northern European countries with cars
shared among several families. Opel and Ford have recently proposed commercial

8Hopkins’ book has inspired the establishment of community groups known as Transition Towns
worldwide. Source: http://www.scl.org/site.aspx?i=ed43114.

9H0pkins, R. (2008). The transition handbook. From Oil Dependency to Local Resilience,
Cambridge.
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offers to share car use among multiple users with packages including different
people that share the costs of purchasing, maintenance, fuel, etc.

The development of new architectures for the operation of urban functions
passes through the development of enabling technologies and the reduction of the
associated costs. As an example, the most common electric energy storage systems,
the lithium-ion batteries, still do not hold sustainability, technical efficiency, and
economic feasibility that appear fully satisfactory.

The transition of cities to a district model needs a full rethinking of territorial
governance. The cities will be pervaded by efficient sensors that through the
Internet of Things (IoT) technology will be able to collect and transmit environ-
mental signals. Recently, the commercialization of ultra-low power sensors (au-
tonomy of 10 years), low bit-rate (LoRa technology), and high range (up to 15 km)
with the capacity to cross walls and asphalt layers let us perceive new scenarios.
Promising for the monitoring of the values of relevant features sensed in the city’s
infrastructures (the water flow/pressure in the pipes and the temperature of
underground lines), these sensors will enable the integrated management of the
networks of services, increasing their reliability.

Logistic and technology solutions that enable humans to live better or, rather, to
survive. And in fact no doubt that in the absence of containment of emissions and a
radical change of behavior of each of us, what is now considered unnecessary will
become necessary. Anyone will need to share, anyone will need to communicate,
giving up something that today is considered essential.

The measures implemented by the Municipal Administrations today in
Amsterdam and Stockholm, among the most virtuous European cities in the energy
field, with a forecast, by the municipality of Amsterdam, of coverage of private
consumption of electricity from renewable sources up to 50 % by 2040, while the
municipality of Stockholm provides a totally green coverage of thermal and elec-
trical needs by 2050. Thanks to the upgrading of the national electricity generation
plants; in fact, the use of electricity taken from the public distribution of energy
could be less polluting than installing systems for distributed generation. These
environmental assessments guide new strategies for Stockholm that together with
the other Scandinavian countries aim to eliminate fossil fuels, focusing on district
heating with biofuels derived from municipal waste.

In terms of inclusion, European cities, today digging ditches and raising walls
and protections against invasions of migrants’ children, will need to accommodate
them to lower the average age and create workforce. Then, it will be necessary to
think about how to host these people without creating enormous ghettos or suburbs,
ensuring their access to education, clean water, mobility, and energy in a sustain-
able way. European cities will then have to rethink the networks of urban services.
Self-sufficiency in energy districts as well as a cheap provision of different
resources will be needed.
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Interoperable smart and inclusive management of urban services will also be a
need, in order to turn these people into a resource for our city and not a problem to
solve.

Social inclusion and the promotion of spaces to foster collective intelligence
experiments, today accessory theme for city governments, will be necessary to
prevent wars and poverty.

Ultimately, connectivity is common denominator of all smart community
experiments. The possibility of using the field data collected for different purposes,
from governance to crime control (Blue Crush in Memphis, USA), the mobility
management and the online buying and selling of energy (i.e., Amsterdam).

And finally, here is another keyword emerging: Big Data, a term which transfers
the information size that can and should be managed by powerful data analysts who
can already and will increasingly derive meaningful indicators to guide the rulers
and citizens choices. Yes, even the rulers, because the cities in which we live and in
which we will live, will be increasingly driven by politicians whose actions will be
data driven, that is, informed.

Cyber smart cities administrations will transform from providers of telematics
services to platform providers, whose efficiency can be measured by the ability to
balance data security and data openness. I imagine agile systems of rules that can
protect citizens while ensuring the opportunity for all to access data to develop
applications in order to provide additional services to the community.'®

Finally, thanks to a complex sensing and control system, Alphabet (under the
Google umbrella brand) promises in short time a car that will drive alone with GPS
on board. What will our cities become with cars that are capable of getting about
independently? How is the traffic going to change? What is certain is that the city
and the citizens who will not be able to adapt will find an increasing competitive
gap that will soon be unbridgeable. Will this create increasing exclusion and
marginalization?

The book is arranged in three parts. The first one is a review of recent European
policies on the issue of smart cities, the second comprises a smart cities atlas
showing some relevant examples in the world. The third part proposes some critical
views about the smart cities issue with a focus on humans. The aim of this section is
to show what are some of the basic modern ingredients of the smart city (tech-
nology, sharing economy, regeneration of urban spaces for cultural initiatives, etc.)
and what are the risks associated to such model of urban development combining
these ingredients. What the authors’ envision, if such ingredients are not wisely
combined, is essentially the threat of a selective joining to smart communities
having given productivity and economic targets that appear miles away from those
that are necessary to build an intelligent community.

10«Smart rules for smart cities,” Springer for Innovation, E. Riva Sanseverino et al., Ed. Springer,
2014.
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It is not by chance that recently a strong invitation from Eastern and Western
religions comes to the governments to educate citizens of different countries to a
global citizenship. The aim is to unveil the consciousness of the unlimited possi-
bilities and of the importance that each single life owns.

Palermo, Italy Eleonora Riva Sanseverino
Raffaella Riva Sanseverino
Valentina Vaccaro
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Part 1
Smart City: Definitions, Policies, Tools

What we need are cities that reflect a different new urbanism, a
new urbanism that is dramatically more ecological in design and

functioning, that has ecological limits at his core.

T. Beatley, Green Urbanism—Learning from
European cities, Press Island 2000



Chapter 1
General Overview

Eleonora Riva Sanseverino, Raffaella Riva Sanseverino
and Valentina Vaccaro

Abstract The chapter introduces to smart city issue through a historical excursus,
which traces the main steps: the birth of global environmental policies up to the
stage of maturity reached in Europe after the Kyoto Protocol (1997); then the
Climate Package 20-20-20, edited by European Commission in 2008 marks another
crucial point which preludes smart cities initiatives and projects; the 2030 Energy
Strategy and finally the 2050 European Energy Strategy. The chapter is concluded
with a review of the most popular smart cities ranking systems and with a proposal
for a ranking based on context features.

1.1 Global Environmental Policies

From the seventies onwards the environmental issue has became a key factor for
developed countries: it is a general understanding that all the development models
must be balanced and revised to preserve the quality of the natural heritage also
accounting for the limited resources of our planet [1].

In June 1972 in Stockholm' took place the Conference of the UN for the Human
Environment, which involved world governments on environmental issues and
development policies. It was recognized that the transformation ability of human

'"The UN General Assembly convened the United Nations Conference on the Human Environment
which was held in Stockholm City from June 5th to June 15th 1972.

E. Riva Sanseverino (P<) - V. Vaccaro
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beings, if properly applied, can bring well-being and improve the quality of life, but
otherwise it can create environmental damage, destruction and loss of resources. In
the eighties it is more and more necessary to reconnect economic growth and equi-
table distribution of resources in a new development model. The organizing principle
of this paradigm is found in the concept of “sustainable development”: a set of values
that involves all fields of human activity, in a cross-related and long term perspective.

In 1980 the United Nations Environment Programme (UNEP) and WWF drafted
the document “World Conservation Strategy of the Living Natural Resources for a
Sustainable Development” according to which to meet the challenges of a rapidly
globalizing world, a coherent and coordinated environmental policy must go hand
in hand with economic development and social commitment. The objectives set out
in the document were summarized as follows: maintenance of vital systems and
essential ecological processes, conservation of genetic diversity and sustainable use
of species and ecosystems.

A few years later, more precisely in 1983, the Organisation of the United
Nations (UN) set up the World Commission on the Environment and Development,
headed by Gro Harlem Brundtland [2]. From the awareness of aiming at
action-oriented environmental management of the territory and human activities, in
1987 it came to life the concept of “sustainability” and “sustainable development”
with the publication of the Brundtland Commission’s Report on environment and
development called “Our common future”. This assay specifies how the world is
facing a global challenge that can only be faced by taking a new model of devel-
opment called “Sustainable”, i.e. “Sustainable development is development that
meets the needs of the present without compromising the ability of future genera-
tions to meet their own needs.” Another cornerstone of sustainable development is
represented by the United Nations Conference held in Rio de Janeiro” in 1992. The
Rio Declaration on Environment and Development states the 27 Principles on
Environment and Development, the Principles of Forests and the Agenda 21, that
are still alive and present.

Sustainable development [3-6] takes, therefore, the characteristics of an inte-
grated concept, arrogating to itself the need to combine the three fundamental and
inseparable dimensions of environment, economy and society, given that it is
evident how the environmental action alone cannot meet the challenge: any policy
or plan of action, infact, must be in the frame of an integrated vision and must
define its economic, social and environmental impacts. Sustainable technological
progress arises then as a necessary tool to achieve the goal of a judicious use of
natural resources, reducing the consumption of non-renewable resources, limiting
the production of waste and the substitution of natural heritage (land, material
resources, living species) with built heritage (transformed natural resources).

>The world summit, held in Rio de Janeiro from June 3rd to June 14th 1992, was the first world
conference of the states governors on environment.
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Agenda 21,% in which it is “recognized that working towards sustainable devel-
opment is the main responsibility of governments and requires strategies, policies,
plans at national level”, is the program of action indicated by the Rio conference to
reverse the negative impact of human activities on the environment. The Agenda [7,
8] defines indeed the activities to be undertaken, the subjects to be involved and the
resources to be used in relation to the three dimensions of sustainable development
(environment, economy, society), making it a complex process given the different
nature of the problems faced and the inevitable references to different scales of
government interventions. The environmental problems [4, 5] are indeed both on a
global scale, in which effects of global concern can be appreciated, as well as on a
local dimension, characterized by specific phenomena, linked to the local envi-
ronment and territorial activities. The United Nations Framework Convention on
Climate Change of 1994, signed in Rio by 154 countries, plus the European Union,
which came into force on March 21st 1994, is another essential factor for the
development of global policies to fight climate change. It was based largely on the
conclusions reached by the World Meteorological Organization reports, the IPCC*
and sets a goal of stabilizing concentrations of greenhouse gases to protect the
climate system, and to achieve it, promotes actions at national and international
levels. It provides only a commitment on the whole for industrialized countries to
bring by 2000 the greenhouse gas emissions to the 1990 levels.

Signed in December 1997, the Kyoto Protocol® indicated the international
objectives for the reduction of the emissions of the six green-house gases respon-
sible of the global warming that could lead to serious climate changes [9]. It
represents an important step forward in the fight against the global warming,
because it contains constraining and quantifiable objectives for the limitation or
reduction of green-house gases emissions [10]. Globally, the countries included in
annex I of the framework agreement, namely industrialized and developing coun-
tries, were collectively committed to reduce the green-house gas emissions [9]
between 2008 and 2012 of at least 5 % as compared to the measured levels of 1990.

Finally, the global climate agreement reached during the 21st Conference of the
Parties to the UN Framework Convention on Climate Change (UNFCCC COP21)
aims to keep the overall increase in average temperature below 2 °C. The latter is
now the main objective of the European Union.

3Agenda 21 is a wide and diversified set of actions, derived from the ONU Conference on
Environment and Development of Rio in 1992, and can be considered as a sustainable develop-
ment manual for the planet.

“The Intergovernmental Panel on Climate Change, IPCC, is the scientific forum made of the two
UN organizations, the World Metrological Organization, WMO, and the UN Environment
Programme, UNEP, to study the global warming effect.

5The Kyoto Protocol is an international treaty on the environment concerning the global warming
phenomenon and undersigned in the Japanese city of Kyoto on December 11th 1997 from more
than 160 countries in occasion of the COP3 framework conference of United Nations on climate
changes (UNFCCC).
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1.2 European Environmental Policies

In January 2008 the European Commission presented an integrated proposal which
addresses the problems of energy supply, climate change and industrial development:
the Climate Package 20-20-20 [11, 12]. The package includes a set of directives
summarizing the objectives that the European Union aims to achieve by 2020:

e reach a 20 % reduction of green-house gas emissions of the EU member states;
e increase the share of energy produced from renewable sources to 20 %;
e achieve savings in energy consumption by 20 %.

Since 2014, the Juncker Commission has outlined the main 10 priorities. Among
these, the one on ‘Energy and climate Union’ aims at a competitive, environmentally
sustainable and safe economy; it is thus laid the groundwork for a common approach
on energy (State of the Energy Union). The main areas of focus are: reduction of
emissions, energy efficiency, a fully integrated energy market, security of supply
through coordinate use of infrastructures, integration and diversification of energy
sources along with the support of production, efficient consumption of energy,
research and technological innovation. Price liberalization and the use of smart
technologies for demand management will also start a process of containment and
control of energy consumption also to improve the security of energy supply, both in
the form of fossil fuels and of electricity. Besides, in addition to the security of supply
of electricity, also the security of gas supply is a crucial element. The EU is the largest
importer of gas in world and gas can play a crucial role in assisting the EU’s transition
to a low-carbon energy system since it can be considered a back-up fuel for renewable
energy, when weather conditions prevent the production of energy from renewable
sources. Finally, the interconnection between energy systems and the ability to store
energy will allow flexibility and security in energy supply.

Figure 1.1 shows the European objectives for 2020-2030 and 2050.

Among the tools that will be used to achieve emissions reduction, there are the
changes to the European Emissions Trading System (EU ETS).®

With the new package, carbon dioxide will no longer be the only green-house
gas under observation: limits are also posed to nitrous oxide (N,O) and
perfluorocarbons (PFCs). Three sectors are instead affected by the use of renewable
energies: electricity, heating and cooling and transports.

On the side of sustainable development of the community, the Covenant of
Mayors’ [13], an initiative promoted by the European Commission, aims to actively

5The European Union Emissions Trading Scheme—EU ETS is the main action adopted at
European Union level, to implement the Kyoto Protocol, to reduce gree-house gas emissions in the
energivorous sectors, namely the industrial sectors characterized by the largest emissions.
"Heralded as the “world’s biggest urban climate and energy initiative” by Commissioner Miguel
Arias Canete, the Covenant of Mayors for Climate & Energy brings together thousands of local
and regional authorities voluntarily committed to implementing EU climate and energy objectives
on their territory. New signatories now pledge to reduce CO, emissions by at least 40 % by 2030
and to adopt an integrated approach to tackling mitigation and adaptation to climate change.
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Fig. 1.1 European objectives at 2020, 2030 and 2050

involve European cities in the development of a strategy towards energy and
environmental sustainability. The initiative was launched by the Commission on
January 29th, 2008, in the second edition of the EU Sustainable Energy Week [14].

The pact, to date, was joined by more than 6000 cities including over 50 major
European cities and many cities of non-EU countries, with a mobilization of nearly
200 million people. It provides the local administrations an opportunity to engage
in a concrete way in the fight against climate change through measures that mod-
ernize the administration and directly affect the quality of life of citizens.

Signatories represent cities of various sizes, from small villages to major
metropolitan areas. The clean mobility, energy upgrading of public and private
buildings and public awareness regarding energy consumption are the main areas
on which the interventions of the signatory cities are focused.

With these actions, local governments undertake to contribute to reducing
emissions of harmful green-house gases by 20 % by 2020, as required by the
European Union 20-20-20 strategy. The Covenant of Mayors is also an opportunity
for growth for the local economy, helping to create new jobs and acting as a driving
force for the development of the green economy® in its territory.

The aim of the pact is to help local governments to take a leading role in the
implementation of policies on sustainable energy. The municipalities that sign the
Covenant of Mayors commit to submit their “Action Plan for Sustainable Energy”,
namely the tool that reports concrete policy measures to be implemented to achieve
the posed objectives. The Plan is a key document designed to demonstrate how the
council intends to achieve the targets for reducing carbon dioxide emissions by
2020.

8Green economy is a theoretical model of economic development.
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That the Covenant of Mayors is a major step for the attainment of the objectives
of the Climate Package is demonstrated by the fact that cities consume 70 % of the
energy needed by entire EU.

On this enormous energy-saving potential of cities, the European institutions
leverage to reduce the emissions by 20 % by 2020 and at the same time develop a
low carbon economy by 2050.

The formula identified associates the more rational use of resources to the
integration of clean technologies. Europe therefore encourages smart communities
that go towards integrated and sustainable solutions providing energy at affordable
prices and reliably to citizens, reduce consumption and create new markets in
Europe and elsewhere.

The EU’ refers the term “smart”, in particular, to those cities that are able to
positively affect urban quality parameters according to an assessment based on
economic, social, cultural, environmental, housing and management. The Smart
Cities project is part of the more comprehensive and ambitious European program.

The Smart Cities project is part of the Strategic Energy Technology entitled
“Investing in the development of low-carbon technologies” or more commonly
known as SET-Plan (Strategic Energy Technologies for Long Term), under which
the European Union will create a network of thirty smart cities to be selected by
2020. A sort of prototype model of energy efficiency to be started to a path of
economic and urban development at low costs and reduced environmental impact.

The first call Smart Cities under the Seventh Framework Programme was about
70-80 million for renovation projects of public and private buildings and energy
networks.

Horizon 2020 [15] provides today and in the coming months, in the first Work
program “Secure, Clean and Efficient Energy”, a number of calls in the area Smart
Cities and Communities.

The development of urban areas is in fact an important challenge. It requires new
efficient and user-friendly technologies and services in the areas of energy, transport
and ICT. However, these solutions require integrated approaches both in terms of
research and of development of technological solutions of high commercial impact.

In addition to initiatives for sustainable development of the city starting from the
EU, there are others that have their origins in the European city governments.
Founded in 1986, Eurocities [16] is the network that brings together the local
governments of more than 130 large cities in about 34 European countries.
Eurocities represents the interests of its members and engages in dialogue with the
European institutions across a wide range of policy areas affecting cities.

Among the topics of interest can be found: economic development, environment,
transport and mobility, social affairs, culture, information society and knowledge, as
well as services of general interest.

°The platform Smart Cities launched by the European Union involves many aspects of urban
decision making: the scientific research for innovative management of the urban mechanism plays
a key role.
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The statement Eurocities on Climate Change reiterates that the local level has an

essential role in the fight against climate change and therefore cities are crucial
partners, in coordination with the EU institutions and the Member States. The
declaration reflects the commitment of Eurocities to fight against climate change.

The member cities have carried out a number of considerations that have as their

ultimate goal the protection of the environment, starting from the conditions that
emerged from the World Meteorological Organization reports, Intergovermental
Panel on Climate Change, IPCC, implementing strategies to combat climate
change.

There are many common points between the commitment of Eurocities and the

United Nations Declaration [17] on Climate Change of 1992:

on

adapting global objectives, defined by the international community of scientific
negotiation, at territorial level, through a combination of joint efforts;
implementing a climate plan in each of the territories, based on concrete actions,
in order to reach a local objective that is consistent with European and inter-
national objectives. The creation of this climate plan must begin with an audit of
the emissions in the territory, including the assessment of the weak points, in
order to allow a compensation in time;

regular measurement and drawing up reports about reductions in greenhouse gas
emissions in order to assess the efficiency of the actions in the climate plan,
using truthful and reliable methods.

The cities belonging to the network are also committed to involve all the actors
the territory following different modes.

With targeted actions, starting with citizens, in an organized and coherent way,
to respond collectively to the challenge posed by global warming and promoting
and supporting private and public initiatives for climate protection.

With the development of innovative partnerships in the fields of research and
higher education.

Informing and increasing the awareness of the public in an atmosphere of shared
responsibility between individuals and society, in order to promote an ecological
behavior to reduce green-house gas emission. The dissemination of scientific
knowledge on global warming is a key element in increasing public awareness.
By focusing on the priorities of disadvantaged sectors of society, following the
principles of sustainable development, recognizing that natural resources, and
particularly energy, are limited.

By improving the performance in public services and reducing their carbon
emissions, investigating the possibility of using technological innovations.
Adopting ambitious sustainable energy supply policies in the public sector,
which play an essential role in the actions against climate change, both as a
positive example for citizens to create an economic demand in the productive
sectors that provide technological solutions.
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To achieve all these objectives, it is required to work on urban planning and the
quality of our cities.

e Limiting urban sprawl'® and developing compact cities, which reduce space
requirements and energy and in which the collective way of life constitute a
growth factor. Urban sprawl is the building of new areas. This is seen as an
“absolute evil” as it devours agricultural and natural spaces, gives rise to
additional transportation requirements and therefore is an important factor in the
increase in green-house gases. Its limitation is a primary aspect of urban policy.
Compact cities reach the dual objective of urban quality and quality of life,
meaning maintaining sufficient green spaces.

e By creating new “ecological districts”, where the density of population, social
integration and cultural and economic diversity represent fundamental values;
and in which are implemented technological innovations in the transport, waste
management and water.

e Building energy-efficient buildings, and promoting eco-building in territories,
with high standards of thermal efficiency and using environmentally friendly
materials. The green buildings must become a standard for all construction
work, both for the new construction as well as for the restoration.

e Supporting the sustainable recovery of existing buildings: considering the high
contribution to the production of green-house gas emissions of buildings, this
commitment is a primary challenge in the fight against global warming.

e Ensuring the preservation and development of urban green, in public and private
gardens, and in new peri-urban forest areas on the outskirts of urban areas. New
planting schemes will respect landscapes and specific territorial biodiversity.

e Working on transport and urban mobility:

a. Supporting public transport and types of soft mobility (walking and cycling)
with a reduction in polluting emissions and less dependence on fossil fuels.
To allow this, it is required to provide alternative and high quality trans-
portation services for people and goods while respecting the environment;

b. Connecting territories and linking the public transport networks in order to
ensure the most favorable conditions for the movement of people and goods;
inventing new types of mobility management regulations of streets mobility
in cities;

c. Encouraging technological innovation for mobility and the use of new forms
of energy for transportation. The creation of specialized research centers will
also be facilitated.

"%Urban sprawl or suburban sprawl describes the expansion of human populations away from
central urban areas into low-density, monofunctional and usually car-dependent communities, in a
process called suburbanization. In addition to describing a particular form of urbanization, the term
also relates to the social and environmental consequences associated with this development.
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e Supporting and developing the use of information and communication tech-
nology for citizens, such as the Internet, video conferencing, etc., which can
help reduce unnecessary trips and, consequently, emissions.

Essential, finally, to achieve the goals is to work on renewable energy by
diversifying energy production by implementing a number of measures needed in a
gradual climate change.

In particular actions such as:

1. The development of renewable energy production that would result in exceeding
the current objectives of the European Commission and support the develop-
ment of technical innovations for the use of renewable energy to improve energy
efficiency and marketing;

2. Adapting the production of heat and electricity to the geography of the terri-
tories; reducing the energy consumption of urban systems (transportation,
buildings, energy networks, water networks);

3. Reduction of waste at source, through recycling and recovering energy from
non-recyclable waste (heat, biogas, etc.).

Also in Italy'" many initiatives have been launched since 2012: in particular, in
the context of experimental research, the eight'* winning projects of the call Smart
Cities and Communities dedicated to the regions of Southern Italy assigned by the
Ministry of Education, Universities and Research [18] of about 200 million euro.

The research projects are studying innovative solutions for sustainable mobility,
health, education, data management in public administration, renewable energy,
culture and tourism, energy efficiency and natural resource management.

1.3 About the Classification of Smart Cities
and Smartness Indicators

European policies are thus well aware of the crucial importance of cities in the
development of states and territories. However, the context aspects, the
socio-cultural and legal aspects, the needs of citizens are still, in many countries and
for different urban contexts, not well addresses. EU policies and some particular

On October 30th, 2012 the “Smart Cities Exhibition 2012” was held in Bologna. It was directed
by Jarmo Eskelinen, leader of Living Labs, and Mario Calderini, adviser to the Minister for
Research, the University and the Public Education, coordinator of the working Group on Smart
cities and Communities cockpit Director for Digital Agenda Italian. The event was repeated every
since that time.

">The eight selected projects are: Smart Healt and Cluster Osdh, Smart Fse Staywell, Prisma,
Dicet-Inmoto and Orchestra, Edoc@Work 3.0, Aquasystem, Be&Save, Siglod, Res Novae,
Sinergreen and Sem Smart Energy Master, I-Next and Smart Tunnel.
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cross-border actions try to address these ‘contextual’ aspects, but still in many EU
policies and documents it seems to be missing.

Nonetheless, in many countries like Italy, more than one third of the projects on
Smart Cities are using funds from the European Union (such as Horizon 2020, LiFe
+) or calls issued at national level (such as projects issued by the Ministry of
Education in 2013 for “Smart cities and communities” or regional calls on ERDF—
European regional Development Fund).

The reduced public resources mainly coming from EU are, in some countries
like Italy, the primary means to activate Smart City initiatives.

The point is that in some countries investments are simply considered costs since
traditionally in the past many actions have been addressed without a suitable
attention to the contextual aspects and without any specified and measurable target.
For the definition of actions with a remarkable economic impact, it is interesting to
analyze the results of the study conducted by the Observatory on the Internet of
Things'® at the Polytechnical University of Milan [19]. In the analysis, they
introduce the concept of Smart Urban Infrastructure (SUI) and they demonstrate
that the creation of a SUI to provide three essential services (gas smart metering,
smart lighting, waste collection) to a medium-sized city allows, compared to a not
coordinated management of these services, a saving of 25-50 % of the investment
costs and 50-70 % of operating costs.

Still on the subject of financing instruments for investment initiatives for rede-
velopment of cities in a smart perspective, it is to be noted that differently from
Italy, in Europe but also in Asia, it is made extensive use of Public—Private
Partnership as a pillar on which to base any projects implementation.

In Italy, for example, the use of these tools remains limited, especially for the
difficulty to incorporate them into a specific regulatory framework, due to cor-
ruption phenomena or distrust from public authorities, in addition to the problem of
finding forms of remuneration for privates, and for a general distrust of the project
financing tool as the base of several public—private initiatives.

On this last point, in Italy, the “Committee for intelligent communities” estab-
lished by the Agency for the Digital Italy (AGID) is developing a set of models of
involvement and financial cooperation between public and private entities. These
should more easily be able to be understood and explained to the public by the
policy makers.

In addition to the financial aspect, then it is required to identify guidelines for the
stakeholders and local authorities who wish to undertake a conversion path of their
city into a smart city. The systematization of the reasoning about the city can
certainly be helpful to understand how to create concrete tools to achieve the
objectives that arise in terms of sustainability and integration of urban functions.

BInternet Of Things: global network infrastructure, dynamic and self-configuration capabilities
based on standard communication protocols and interoperable, where the physical and virtual
objects have an identity, physical attributes, virtual personality and use smart interfaces, as well as
being perfectly integrated into the info-telematic network.
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What steps must then be implemented in a given urban context to improve the
level of smartness? How can be measured the smartness of a city [20, 21]? From the
complexity that presents each individual urban context and its functions it is easy to
understand that these measures will depend on several factors each variable on a
completely different scale.

In literature there have been several attempts to measure urban smartness. The
best known classification tools of the city are: the “Ranking of European
medium-sized city” [22], “The Smart Cities Wheel” [23], “iCity Rate” [24] and
“Smart City Index” [25].

The “Ranking of European medium-sized city” was the first developed ranking
tool. The studies, conducted in 2007 by the Vienna University of Technology, in
collaboration with the University of Ljubljana and Delft University of Technology,
focus on medium-sized cities. Among the 1600 European cities, only a subset of 70
cities was analyzed, as they have some features that in the perception of researchers
made them comparable: a population between 100,000 and 500,000 inhabitants, a
users basin of less than 1.5 million people and the presence of at least one
university. In the ranking carried out in 2008, in first place there was the city of
Luxembourg. Along the 6 smart city dimensions (smart economy, smart people,
smart governance, smart living, smart mobility and smart environment), the city of
Luxembourg, in fact, showed indicators far above the average. Economy, in par-
ticular, was considered at an excellent level of smartness, since economic image,
international embeddedness and productivity were quite above the average.
Although people do not seem so creative, on the other hand Luxembourg showed a
good ethnical mix and every citizen speaks at least a foreign language. Still now in
the EU website ‘Marketplace for of the European Innovation Partnership on Smart
Cities and Communities, Luxembourg’ commits itself towards sustainable urban
mobility, Sustainable urban districts, integrated infrastructures, citizen focus and
business models, finance and procurement. The basic actions are:

— electrification of public transport,

— multimodality,

— large scale (deep) refurbishment of city districts for energy efficiency,

— large scale deployment of zero energy new districts and zero energy new
buildings,

— smart grid deployment,

— infrastructures monitoring and development of end-users designed services.

In 2012, the American magazine “Fast Company” published a study on the
measurement of the level of smartness (“The Smart Cities Wheel”), of the European
cities, led by urban and climate strategist Boyd Cohen. As ranked by Cohen, the
smartest city in Europe was Copenhagen.

Other rankings have been developed at national level. In Italy, for example, a
first attempt of measuring the smartness level of cities was conducted by the
company FORUM PA [24], which proposed the “The ICity rate” index, which
compares 106 Italian cities since 2012 on the basis of 150 indicators for 6 different
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aspects: smart economy, smart people, smart environment, smart mobility, smart
governance, smart living. Milan leads the Italian cities in 2015. What can be
observed is that at the first places of the ranking in all the years a number of
medium sized cities can be found. As commented by the researchers, they constitute
the backbone of the Italian urban system. Southern and Northern Italy are strongly
different with an increasing delay of southern cities with respect to the smart city
initiatives.

Since several years, the company Between'? first and then Enrst and Young have
carried out a monitoring activity about the widespread of ICT (broadband platforms
to digital services) in various Italian cities and created the “Smart City index”, a
ranking of all 116 Italian municipalities (identified by ISTAT'®), based on three
elements:

1. Evaluation of the technological infrastructure.

2. Ad hoc Investigations carried out by Between and use of data from institutional
sources (ISTAT, Ministry of Education, etc.).

3. Analysis of a wide range of subject areas, from broadband infrastructure to
digital services, up to indicators relating to the sustainable development of cities
(sustainable mobility, renewable energies, energy efficiency and management of
air, water and waste).

The ranking is based on the idea that the Smart City today has to have a different
structure logistics based on four basic layers:

e basic infrastructure, enabling element for the construction of a smart logic of
urban functions;

e a network of interoperable technological sensors, to collect big data and for the
remote management;

e a delivery platform for the development and exploitation of big data of the
territory;

e a series of applications and services that create added value for the city.

“Smart City Index” is a ranking that enhances digital services and rewards cities
that through these structured interventions on the most diverse subject areas (Smart
Culture and Travel, Urban Smart Security, Smart Justice) are some of these.

In this survey since some years, the city of Bologna firmly occupies first place
followed in 2016 by Milan and Turin [25]. Also in this survey the large gap
between northern and southern cities emerges as one of the remarkable aspects.

What emerges is that the Smart City requires resources, people and market that
are more easily found in metropolitan areas penalizing small towns. The acceler-
ation in the achievements with regard to innovation (ultra-wideband, open data,

"“Leading Ttalian strategic and technological consultancy firm operating in the Information &
Communication Technology (ICT), with particular focus on telecommunications.

ISTAT: The Italian Statistical Institute, it is a public research institution. Present in the country
since 1926, it is the main producer of official statistics in support of citizens and policy makers. It
works independently and in continuous interaction with the academic and scientific world.
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app), observed in the last year, has further widened the gap between the large and
medium sized cities and small towns.

The centrality of Smart Planning in the European policy, was recently confirmed
by the fundable sectors through the Structural Funds in the new 2014-2020
Program that allows public bodies to access the EU contributions in order to
enhance institutional effectiveness, improve quality of public services and infras-
tructural projects.

In line with the need to use tools for assessing the smartness of the cities that can
be shared and used by local governments, recently the International Organisation
for Standardization (ISO) issued the ISO 37120: 2014 “Sustainable development of
communities—Indicators for city services and quality of life” [26], the first inter-
national standard that identifies an integrated set of indicators for measuring the
sustainable development of cities.

This standard is part of a new series of international standards being developed
for a holistic and integrated approach to sustainable development and resilience of
cities. Indicators provide a uniform approach as to what is measurable and that may
pose an address parameter for administrators who want to develop a smart plan on
cities. Compliance with this standard, however, does not confer a special qualifi-
cation to cities, it provides an evaluation tool for development scenarios regarding
the services of the city and the quality of life and their development in time. In fact
the purpose of the indicators is to keep track and monitor progress on the perfor-
mance of the city. The novelty compared to the previous analyzed ranking tools is
that it materializes, through the norm, the holistic definition of the concept of smart
city.

The assessment that the standard allows concerns the following areas: Economy
(indicators assess the employment rate of citizens and the community’s economic
well-being); Education (indicators assess literacy and cultural level of the popula-
tion); Energy (the indicators for evaluating access to energy services, its degree of
sustainability as well as the average consumptions of the community); Environment
(indicators related to the degree of environmental pollution of the urban environ-
ment); Finance (indicators relating to the productivity and growth of GDP);
Emergency Response (indicators related to the measurement of urban resilience and
response to natural disasters of any kind); Governance (corruption, citizen partic-
ipation in local politics, gender mainstreaming in political processes are some of
evaluable points); health (public health and longevity of citizens); Leisure areas;
safety; waste (waste production and reuse); Transport and mobility infrastructure;
Telecommunication services (broadband and access to telecommunications ser-
vices); Urban planning (green spaces); Waste water (waste water collection and
reuse); Dwellings (number of homeless and proportion of citizens living in bar-
racks); Water (access to drinking water; water consumption and consistency of the
urban water system).

The indicators were also classified according to a scale of importance. Indeed
some indicators are identified as “essential”’, whose measure is needed for the
overall assessment of the context and “side” indicators that give additional infor-
mation and more specific clues on some issues. Another new feature of the standard
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is to provide “profile indicators” that provide basic statistics and information (best
practices) useful for cities that need some benchmark.

As clearly stated in ISO standard itself [26], this is applicable to any town,
municipality or local government that is committed to assessing their performance
in a comparable and verifiable way, regardless of size and location.

While it may be helpful to have a unique assessment tool that allows to compare,
on the basis of shared parameters, the smartness of the world’s cities, on the other,
one wonders whether this is enough to help administrators in their role of “smart
cities planners”.

1.3.1 A New Proposal for the Ranking of Cities

As all the presented rankings make use of extensive and reliable databases, they
take little account, or do not take at all into account, the pre-existing conditions, i.e.
the local characteristics of geographical, but also cultural, political, economic and
social issues which strongly influence the development of measures to promote
urban smartness. These pre-existing characteristics, when not taken into account,
lead to a ranking between urban contexts that are not comparable.

The work proposed here seeks to address these issues by identifying a
methodology for the identification of “city models” or “benchmarks” to refer to thus
facilitating the identification of actions to increase the smartness of the city. The
methodology provides a way to look analytically the idea of the city.

Starting from the characterization of each city, which being a complex and
unique system makes it difficult to identify some standardized smart urban planning
actions, the methodology tries to represent the potential of urban context by using
some parameters. The latter define the structure and the potential of the city in terms
of infrastructures, energy and socio-economic characteristics. This characterization
allows to identify similarities and differences between the potential of different
urban contexts; in this way, it will be possible to classify urban areas with uniform
characteristics and thus really comparable.

Some of the main characterization parameters of urban contexts are:

Geographical and climatological parameters

latitude;

altitude;

monthly average solar radiation;

main wind characteristics (i.e. average speed);
presence of geothermal phenomena;

proximity to the sea, lakes, rivers;

topography (presence and abundance of reliefs).

The characterization of these parameters, allows to aggregate cities with the
same potential with reference to natural resources. The available natural resources,



1 General Overview 17

in fact, can be an important lever on which to center its sustainable development
[27]. An emblematic case, as we shall see, is Amsterdam in which, thanks to the
availability of large green areas and high winds on the outskirts of the town, the
production of green energy from wind power is one of the strengths of smart
development.

Urban and residential parameters

population density;

total area of the city;

extension of the suburbs in relation to that of the town;
extension of industrial zones in relation to that of the town;
extension of the old town in relation to that of the town;
prevailing building type;

level of decentralization of public services;

type of road infrastructure (channels/roads);

incidence of road infrastructure in the historic center by type;
incidence of road infrastructure in the industrial zone by type;
incidence of road infrastructure in the expansion areas by type.

As emerges strongly from the latest report of the Directorate General for Internal
Policies of the European Parliament [28], the smart cities paradigm mostly applies
concretely to large cities. Respect to the six conventional ambits which define a
smart city (smart governance; smart economy; smart mobility; smart environment;
smart people; smart living), Fig. 1.2 shows that there is a clear correlation between
city size and the number of smart city characteristics that the same city has. This
because cities with a larger population have more resources (financial, political and
human) and are able to carry a larger number of projects in many areas.

Environment, mobility and governance, remain, at a European level, the most
addressed smart city issues. The size of the city is therefore a key element in order
to detect the reference “benchmark”.

Overall mean N 25
100,000 to 199,999 inhabitants NG 19
300,000 to 399,999 inhabitants NG 2.7
300,000 to 399,999 inhabitants [N 2.8
400,000 to 499,999 inhabitants NGNS 32
>500,000 inhabitants NN 3.5

Fig. 1.2 Average number of Smart City issues addressed in relation to the average population of
the city. Image processing from [28]
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The extension and the population size also affect the infrastructure networks of a
city and the mobility is one of these. The report [28] emphasizes that the highest
percentage of public—private funding (which today constitutes one of the major
resources of the smart city projects) is used in smart mobility measures and in
redevelopment projects at neighbourhood scale.

The mix of fundings in this area has a balance in the achievements of the
management systems and pilot projects for infrastructures, generally at the neigh-
borhood scale, which usually involve a financial support from major funders (pri-
vate and European), while the participatory governance platforms in general have
modest funding requirements.

To identify the reference “benchmark” city, in the case of mobility, it is therefore
essential to identify clusters of cities that have similar mobility flows and, as far as
possible, have the same infrastructure network. As an example, the city of
Amsterdam has developed its project of smart mobility with cycling and sea
transport, but there is no doubt that its policy about mobility can not be a reference
for those cities that, for urban extension and urban development, have focused their
smart redevelopment about mobility on the use of private vehicles, such as is the
case of the city of Singapore.

Another key element that is considered among the characterizing urban
parameters is related to the buildings and their period of construction [29, 30]. The
strongly historicized contexts, for example, are characterized by high domestic
consumption and simultaneously by prestigious architectural features that restrict
energy efficiency measures in the building. For the cities of art, for example, the
reference “benchmark” can only be considered as a city of equal architectural value
which carries out “soft” measures for energy improvement; in these cases we are
quite far from the measures that are implemented in the newly developed cities such
as Masdar City.

Economic and socio-cultural parameters

citizens’ average age;

per capita income;

level of education;

level of raising on environmental issues, political orientation;
prevailing economy type.

These parameters are used to measure the potential of citizens participation to
smart initiatives proposed by the administration. In an educated context and tra-
ditionally attentive to welfare, initiatives that are based on the sharing and “strength
of the group” may have the same impact as projects involving the construction of
large infrastructures.

Infrastructure layers

e municipality position compared to the national energy infrastructure
(peripheral/central);
e structure and characterization of the electrical network;
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structure and characterization of the wi-fi network;

structure and characterization of the district heating-cooling network;
structure and characterization of the water supply network;

structure and characterization of the gas network.

As for mobility, urban infrastructures create service networks on which the
projects must be developed. The characterization of these networks allows defining
the possible actions of the smart city issues to be addressed. The identification of
the “benchmark™ cities must necessarily take account of those characteristics. The
city of Amsterdam, for example, to reduce thermal energy consumption by
autonomous systems powered by fossil fuels at home, is implementing the exten-
sion of the district heating network. Such action of local energy policy, which will
result in a substantial reduction in CO, emissions from the residential sector,
assumes the presence of an existing heating distribution network and a large capital
expenditure. The atlas of the cities described in the following chapters is the basic
analytical study to identify the parameters listed above.

On the basis of what said, the city can be characterized using the above-said and
other parameters; on the basis of these, therefore, clusters of “similar” cities in
relation to their potential for development of their smartness must be found.

Figure 1.3 represents the space of the above outlined features which offer an
analytical representation of the potential of each urban context. The cities A, B and
C form in this space a cluster. The “closeness” of the cities in this properly nor-
malized n-dimensional space defines a similarity that can be exploited in reference
to the possible improvement of the level of smartness of the same city.

After identifying the clusters of homogeneous cities, it is possible to assess them
on the basis of some indicators of smartness. As shown in Fig. 1.3, the cities A, B
and C are similar in terms of potential, while their projection in the space of
smartness indicators, Fig. 1.4, allows the identification of the “benchmark city”,
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then the model for that class of city. In the example shown, if the smartness
indicators are quality indicators, the city C turns out to be the benchmark city. This
allows technicians and administrators to identify the city to refer to as model of
smartness and identify the measures and the most appropriate strategies in relation
to their own context.

Very interesting is still the contribution of prof. Pagani [31] indicating as tools to
characterize the smartness of a city some numerical parameters such as the amount
of CO, emissions. He states that: “Indicators of this type, help to achieve superior
levels of sustainability in the medium term. By using this tool to evaluate some
energy and technologies smart measures for our city; we could derive useful
indicators for strategies for future directions”.

But the limit of the above as well as of all smart cities rankings proposed and
described in the above sections is not to group the cities in the parameters space that
characterize their potential. This makes it difficult to compare different urban
contexts regarding some areas of decision and plans; then this allows making only a
ranking of cities. Instead, what can be more interesting to study is the identification,
for each homogeneous city cluster, the “benchmark” or reachable model (because it
possesses similar characteristics and potential), leaving to the planner the identifi-
cation of the instruments to reach the targets for the improvement of smartness of a
specific urban context.
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Chapter 2
Experiencing the Smart City Concept:
The Challenge of Intelligent Districts

Raffaella Riva Sanseverino

Abstract Future cities will become a complex system of variable geometry, where
ICT is the main driver of all connections, an intelligent tool that enables the dia-
logue between different systems, the bonding agent of the smart city. The man still
remains the main actor, because he redesigns his habits, corrects his behaviors,
shares ideas and solutions based on continuous feedback from the environment. The
areas where there are large urban innovations are the field of mobility and energy
and ICT of course. Approaches to intelligent cities implementations change,
because they are powered by the aspects related to communication. The dimension
of the smart districts appears to be the only convincing module, able to test systems,
technologies and processes. The most interesting interface to investigate is the
relationship between the new city module—infact the smart district—and the citi-
zen, city-user and actor of all urban transformations/changes; the smart city
becomes progressively more closer to people, more human.

2.1 Smart City Concept

The smart city definition was given for the first time in 2007 when, based on a study
of 70 European cities, their degree of innovation was measured. Six indicators [1]
were chosen to build the “Ranking of European Medium-Sized city”. Since then, a
lot of experiences in the cities of the world have been carried out, these have helped
to clarify the boundaries of these initial insights. From what we can see, the six
dimensions of urban smartness (economy, governance, living, energy, people,
mobility) are perhaps not sufficient to define the boundaries of all urban areas and
cities of the world. Every territory, every urban area, each human environment,
especially if already existing, can be reinterpreted through different elements
(history, tradition, language and religious aspects, innovation, etc.) that will hand
back more accurate, clearer and sharper boundaries. From here, the idea of
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developing new analyses, which account for these new directions giving back new
and different interpretations [2].

Citizens participation is a fundamental element of cities aspiring to become
smart: social media (Facebook, Twitter, etc.), digital forums, E-townmeeting,
Living labs, Blogs and all those new communication tools acquire a significant
weight and become important, supported by new technologies, increasing con-
nections between people to develop strategies and produce social innovation.

From all applications and projects emerge the leading role played by informed
citizens (human smart city) most commonly named smart community: the oppor-
tunities to produce fruitful environments—working and doing business—arise in a
new way, differently than in the past. Small businesses run by young people,
hyper-specialized in making products—suitable apps [3] for city needs and prob-
lems for example—arising from simple ideas that help citizens to live better. It is
the time of startups [4], which are multiplying in territories and cities, full of
creative people: in USA these realities sometimes are self-financed through private
donations. The video of the proposal is put on the network to attract people who
want to bet on the project through donations (crowdfunding) [5].

The platform [6] indiegogo.com allows crowdfunding of innovative ideas over a
limited timeframe.

Cities have always been producing innovation. Today the center of the knowl-
edge economy is the human capital; universities, laboratories and research centers
become the main factor of success and attractiveness for urban areas. With new
digital technologies (3D printers for example) also manifacturing comes back to
cities and innovative startups (the movement of makers, the digital artisans, the Fab
Lab)' are all good examples. Even the recent Farm Cultural Park? “A place That
Makes you happy” in Favara (Agrigento Province), the heart of Sicily, is ranked
among the most interesting experiences in Italy of smart community: the first tourist
cultural park built in Sicily. Young people, new ideas, art, culture, community
projects to redevelop and implement in an inner area of Sicily.

The application for innovation from urban centers is a powerful towing factor for
large productive sectors such as construction, transport, ICT, energy, health and
welfare. A recent legislative Italian Decree® had to lead to the creation of 3000
innovative companies by 2014, but the quantitative element can not be the only
parameter on which national policies and programs must be based. Others parameters
must be considered: such as education, training, networking, enhancement of
academic and research communities, use of public demand as a lever for innovation. It
requires integrated approaches taking into account these factors aiming at fruitful
connections and contamination between traditional industry and new skills.

'Fab Lab (English Fabrication Laboratory) is a small workshop that offers personalized services of
digital fabrication. A fab lab is generally provided with a series of computerized instruments able
to realize, in a flexible and semi-automatic, a wide range of objects. Among them are technology
products generally considered the exclusive preserve of mass production.

Farm Cultural Park http://www.farm-culturalpark.com/.

*Decreto Crescita 2.0/2012.
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The lowest level of application of the smart city concept is the urban district
dimension, whose exact boundaries are neither specified by morphological or
historical elements, nor by purely functional aspects. Other interpretations, more
multifaceted, possibly relate to the contemporary dimension with elements of
vulnerability that are proper of the district. The size or the district boundaries may
vary depending on the specific urban function, or may not even be specified in other
cases (projects on cloud).

To mention an Italian case, the recent example of Cinisello Balsamo (near
Milan), where (2013-2015) the Town Council has implemented a project called
“Cinisello Balsamo Digital District” [7], shows the benefits from the introduction of
new technologies in the Italian schools. The project involves 4600 students of 17
primary and secondary city schools.

Each of the 218 classrooms of Cinisello Balsamo was cabled for internet con-
nection and equipped with an interactive multimedia e-board.

Switching from digital district to physically measurable district, the urban
brownsfields offer an interesting testbed for the intelligent urban transformation
experiments—as it happened in some Brazilian cities with old industrial districts
turned into Science and technology parks.

Says Eduardo Moreira da Costa [8] “A smart city is a cluster group (neigh-
borhoods) of 1 square mile, where people can live happy, work and play in the
same space, connected by a good quality of public transport. The smart city is not
just a matter of space, but it involves many aspects, such as energy, government,
environment etc. The new and intelligent Scientific Park will be integrated with the
local community, the neighborhood and the environment in which it is located....
and since Science Parks are fashionable, it is a good place to start to change our way
of looking at the city, integrating local communities with the goal of improving the
social aspect of the surrounding area”.

The smart city and intelligent districts of any type are a way to create new central
areas in contemporary cities and at the same time are a way to fill with new cultural
contents parts of the city. It is an opportunity that should not be wasted, but should
be considered as a challenge in the direction of sustainable urban development. The
Brazilian city of Florianépolis, for example, the capital of the Southern state of
Santa Caterina, is building florip@21, a prototype of a major change in the city and
an example for the all the Country.

The project is developing a plan for the integration of a Science and Technology
Park (PST) in the urban area located in the periphery. Still Moreira Da Costa says:
“All the districts of the new smart city must involve the population (Human Smart
City) in the changing processes of the deprived areas that must be regenerated and
the key to doing this is the promotion of social innovation through new entrepre-
neurs, new businesses and job opportunities. The creative industry, for example,
which is so important for smart cities, is based on talents in a general sense. After
government intervention in the Rio favelas, for example, the new coffee shops and
restaurants are attended by tourists and locals. In these places are frequent cultural
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shows and demonstrations. At this time, such as it was the creativity some years
ago, now the social innovation is the key to change”.

More in general then, the size of the energy district has once again its own
characteristics and different outline based on context and aims. If it is created with
the specific target to reduce energy consumption, it has a size that depends on the
number of users (consumers), that is useful to aggregate to obtain the main
objectives of energy efficiency improvement also considering technical infrastruc-
tures and of reduction of resources consumption.

To create aggregations and districts some features are important, as we can see in
recent global studies [9]: particularly the construction period of buildings, the
building type and urban morphology [10], the population density and then the
existing national legislation, that has a decisive role.

The concept of integrated urban system seems to be the key to understand what
the smart district is, as the example of Carros shows. The involvement of citizens
for the purpose of containing consumption appears an important factor as evidenced
by the project of smart solar district in Carros, a small town a few kilometers from
Nice (France). The owners of the Malongo [11] Coffee Factory through partici-
pation in the competitive European program Grid4Eu decided to upgrade plants
with Nice Grid project [12].

A key element of the project, to which also Alstom took part, is the integration of
various energy resources in an urban area, where photovoltaics, lithium batteries
and special smart meters allows to get a 60 % saving compared to previous con-
sumption. Through this project, the local companies want to gradually change their
energy profile becoming an active part of the process. With the entrance of the
initiative in its practical phase, the citizens also have been involved. The company
EDF (Electricité de France, the largest producer and distributor of energy in France)
is looking for volunteers who are willing to become prosumers (producers—con-
sumers), by deploying solar panels and smart meters. As this experimental project
and others demonstrate, the smart city is always based on a project where the
community has a central role to achieve shared objectives.

Another recent experience in two french cities in Normandy (Flaubert and
Luciline) concerns the construction of eco-neighborhoods and smart districts,
thanks to funding granted by the EIB (European Investment Bank) to be transferred
to the national project of Rouen-Elbeuf-Austreberthe Metropolitan Community
(Metropole Rouen Normandie-MRN). Two intelligent districts, Flaubert and
Luciline, brought forth by the MRN and Rouen City, will house approximately
13,000 people and will feature technological solutions oriented to energy efficiency,
sustainable mobility, improving quality of life (pedestrian areas, bike paths,
accessible and well-equipped green areas), ultra mobile and fixed broadband to
offer companies and citizens modern facilities (applications, widespread access,
digital economy apps). Very soon will be ready the first 1000 homes built according
to the new standards (smart building), which will integrate the objectives of the
European project “Future Cities—Urban networks to face climate changes” [13].
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Intelligent districts, more inclusive, where it’s possible to share solutions to
improve quality of life. In France, since 2013, funding about 5 billion Euro have
been provided by the EIB. These are intended for the implementation of national
and local projects of smart city, innovative infrastructures, urban regeneration,
tackling climate change and enhancement the environment.

2.2 Mapping Smart Cities

An interesting report [14] recently delivered by the European Commission makes a
real mapping of the status of implementation of the smart cities concept in Europe.
The study shows some analytical data, characteristics and ways of reading smart
cities according to current literature and makes some assessments on critical issues.
Indeed, there are cities that are on the path that will lead them to become fully
smart in 28 member states, but these are not evenly distributed.

The states involved in projects and initiatives concerning smart cities are mainly:
England, Italy, Spain, Sweden, Estonia and Slovenia. Very often the drivers
involved in the projects are: Smart Environment and Smart Mobility.

There are many definitions of smart city, some focused on the use of ICT as an
enabler and a driver technology, while the broader definition includes
socio-economic aspects, with a multilevel governance, using citizens participation
to improve sustainability, quality of life and welfare.

In any case, a smart city develops around the use of technology (in particular the
function of ICT is central) to improve competitiveness and to ensure a more sus-
tainable future through networks, that interconnect people each other, companies,
consumers (prosumers), energy carriers, spaces etc.

A smart city is also a city that tries to address public issues through joint
solutions, based on a multi-stakeholder municipal partnership. Other drivers—
mobility and energy—are involved in initiatives that often intertwine and make an
entire picture with an intelligent telecommunications infrastructure, creating a real
intelligent engine putting everything “in the system”.

These solutions are developed and improved through smart city initiatives, as
projects or (more often) as a network of overlapping activities. More concretely,
strategies and initiatives for smart cities are placed at least in one of the following
areas: smart governance, smart people, smart living, smart mobility, smart economy
and smart environment. The areas described include some goals that stakeholders
will reach by taking part to some of the smart city initiatives (for example, to solve
an environmental problem). The means by which these objectives are achieved are
very different and range from technologies, materials and processes to rules. These
means may already be in place or may be the subject of innovative development for
their use in specific initiatives for smart cities.
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2.3  Successful Smart Cities Initiatives

The story, that successful smart cities projects tell, is that initiatives with clear goals
and with a very strong public-private partnership are the winning ones.

The European study mentioned before clears out the importance of democratic
participation of citizens in programs for smart cities to avoid increasing the gap
between the urban elite and disadvantaged citizens.

The case studies highlight the most important facts in the cities that have
experienced numerous successful initiatives. Citizens must have the power—
through the active and democratic participation in the project carried out in the city
—to strengthen the sense of community. It is important to promote participatory
environments that facilitate and stimulate businesses, the public sector and citizens
to contribute. The creation of a central office—Urban Center, UC*—at the
municipal level to act as a coordinator for smart city ideas and initiatives is vital and
allows coordination of ideas, projects, stakeholders and interested parties, since an
important matter in the project development is the partnership and its proactive
operation in time.

The coordination at the local level can be important in order to ensure the
integration of solutions across the portfolio of initiatives. For example, many
municipalities underline that information on public services should be provided in
an open mode as “Open Data”. This allows citizens and companies to develop and
recombine data that may be of public utility, with other available data in order to
create resources and services for citizens; for example, in real time traffic infor-
mation to produce intelligent management tools.

The implementation of Open data provides the basis for participation in
knowledge networks among cities, created in order to share knowledge and
experiences, promote their activities and learn from others.

The evolution of the smart city concept of smart city is shaped by a complex mix
of technology, social and economic factors, governance mechanisms and drivers
related to politics and affairs. The implementation of smart city, therefore, follows
very different paths depending on the objectives, funding and size of each city.

There are indeed many other terminologies related to the smart city concept:

— City of knowledge.
— Sustainable city.

— Talented city.

— Creative city.

— Digital city.

— Ecological city.

— Wired city.

“The interest in the UC phenomenon is linked to the evolution that these facilities can represent for
local government authorities. A good opportunity to try out new forms of participatory and
deliberative democracy, not limited to the aspects of passive communicative-informative, but
aimed at building shared guidelines on new urban policies (www.urban-center.org).
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Many of the above definitions are focused on the key role of ICT connecting the
city services and monitoring the city in real time [15], as Carlo Ratti does within the
Senseable Lab of Massachusetts Institute of Technology, MIT, Boston.

For example, a city is smart when:

“The use of ICT makes the infrastructure components and services smarter,
interconnected and efficient...”. And again: “We take the particular perspective that
cities are systems of systems, and that there are possibilities of introducing digital
nervous, intelligent optimization and responsiveness at all levels of systems inte-
gration...” [16].

C. Ratti says: “The city in real time is now real! The increasing use of electronic
systems and sensors in recent years is allowing a new approach to the study of the
built environment. The way we describe and understand cities is being radically
transformed along with the tools we use to create them and the impact on the
physical structure”.

Through the use of ICT (Internet of Things a city can become smart optimizing
the efficiency and effectiveness of processes, activities and services that are useful
to the city itself. This optimization is met by combining elements, objects and
different actors in a more or less transparent interactive and intelligent way. In this
sense, the smart city concept can be seen by recognizing the growing importance of
digital technology to improve the competitiveness of a city, as well as to ensure a
more sustainable future, through networks of people, companies, technologies,
infrastructure, consumption etc.

In general, ICT enables cities to:

Make smart access to data, information, and processes “Open Data”;

Create new relationships between governmental structures (smart city
governance);

Guide innovation through living labs and tech hubs’;

Ensure synergies and interoperability with/between domains and political sys-
tems (transportation, energy, education, health, utilities,...).

In the diagram below (Fig. 2.1) the relationship between different components
(infrastructural, technological and human) and features of the smart city (economy,
environment, government, people, mobility and living) are shown. The outer ring
shows the components and the inner ring the characteristics. Rather than each
physical component mapping onto a specific characteristic, a range of technologi-
cal, human and institutional factors underpins all characteristics.

This allows understanding the relationships between physical components and
characteristics as both direct and indirect. In some cases, the characteristic fully

SHigh tech hubs are physical and virtual environments in which technology startups can grow
quickly. The idea is to put in the same place entrepreneurs who want to invest in new technologies
and young people with new ideas and skills.
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Fig. 2.1 Characteristics and physical components of the smart city. Image processing from [14]

describes the initiative by displaying what the initiative is about and the priorities of
its participants and direct beneficiaries.

In other cases, the characteristics are a vehicle for the physical components; the
initiative is primarily a way to bring people together and create new ways of
collaborating. For example smart governance is a vehicle for the implementation of
a participative electronic platform.

This is the case when the primary contribution is to the Smartness of the city
itself.

“In some cases, the linkage from objectives to characteristics to components is
direct; an objective is furthered by a specific initiative with an associated charac-
teristic that necessitates and justifies the use of a particular physical component.
Take, for example, the objective of improving energy efficiency within the city.
This objective may be associated with an environmental initiative (characteristic),
which makes use of Smart buildings (component) to permit energy network man-
agers to adjust load in order to make efficient use of existing supply capacity. The
linkage may also be indirect, if a specific physical component contributes to more
than one characteristic, altering the way those characteristics are pursued across
other initiatives and their associated components and objectives. We can see this
type of linkage in the above example. Here, the use of Smart meters can help
individual energy users to optimise their demand patterns (contributing to the
environmental characteristic).”



2

Experiencing the Smart City Concept: The Challenge of ... 31

2.4 Horizon 2020: The Strategic Pillars

The Horizon 2020 funding [17] is organized on three strategic pillars:

1.

Excellent Science (24.6 billion Euro), designed to secure Europe’s leadership in
world science.

It consists of four programs:

European Research Council: It supports the most talented and creative people
and their teams in carrying out frontier research of top quality;

Future and emerging technologies: Finances collaborative research to open new
promising fields of research and innovation;

Marie Sklodowska Curie Actions: Offers excellent researchers opportunities for
training and career supporting mobility;

Research infrastructures: Ensures that Europe has the research infrastructure
(including networked electronic infrastructure) of world-fleece them accessible
to all researchers in Europe and other countries.

. Industrial Leadership (17.9 billion Euro) aimed at supporting research and

innovation of European industry, with a strong focus on the enabling tech-
nologies and investments to small businesses.

It consist of five programs:

Leadership in enabling and industrial technologies;

Nanotechnology, advanced materials, biotechnology, advanced manufacturing
and processing;

Space Technology;

Access to risk capital;

Innovation in SMEs.

. Societal Challenges (31.7 billion Euro), aimed at fostering a greater under-

standing of Europe, by providing solutions and support inclusive, innovative
and reflective European societies with an innovative public sector in a context of
unprecedented transformations and growing global interdependencies.

The major global challenges in the areas:

Health, demographic change and wellbeing;

Food security, sustainable agriculture, bio-economy;
Secure clean and efficient energy;

Smart, green and integrated transport;

Climate and Resource Efficiency (including raw materials);
Actions for an inclusive, innovative and reflective society;
Actions for a safe society.
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These are flanked by five cross-cutting programs:

— Spreading excellence and widening participation;

— European Institute of innovation and technology (EIT);
— Science with and for Society;

— Joint Research Center;

— Euratom.

Horizon 2020 provides, among Societal Challenges (Clean and safe energy
efficient) and through participation in the call SCC Smart cities and communities
(2014-2015), the opportunity to test and develop in European cities, intelligent
districts. The definition of smart districts according to the European Commission is
determined of particularly creative urban environments, which look at technological
innovation and processes. The affected areas are those considered key factors of the
smart city: the scope of mobility and transport, the energy sector and, finally, ICT,
real enabler of the city that wants to become smart. The breakdown of the part-
nership is expected that it should host at least 2 or 3 cities leader and 2 or 3
followers cities, belonging to the European Union. These latter are willing to share
practices and processes with the top three cities. The feature of the partnership is
essential and works on both the local and on the transnational European dimension.
Some cities have come together in stable consortia and are participating in the
challenge with various projects that have already been selected and that is having
significant funding from the EU. In 2014 were presented in this category, 19
projects and 3 of them were selected: Triangulum, Remourban and Growsmarter.
Triangulum was also selected as the strategic partner in the EC Horizon 20-20.

2.4.1 European Smart Cities Projects Funded in 2014/2015:
Smart District in European Competitive Project

REModel for smart URBAN transformation [18].
Key factors

Leader cities: Valladolid, Nottingham, Tepebasi
Follower cities: Seraing, Miskolc

Funding: Horizon 2020

Timig: duration 60 month

Start date: 1st Jan 2015.

The project proposes a sustainable urban regeneration model leveraging the
convergence of energy, mobility and ICT to transform European cities into smart
cities. Energy, transport and information and communication technologies (ICT) are
key to achieve economical and societal benefits and improve citizens’ quality of
life. They also represent most of the interrelations between people and technology.

A big challenge to offer new interdisciplinary opportunities to make cities
smarter is already open in the common area where energy production, distribution
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Fig. 2.2 The Remourban concept. Image processing from Remourban site

and use, mobility and transport, ICT work together and are intimately linked. The
project is fully aligned with the Smart Cities European strategy and involves three
lighthouse cities and two follower cities.

Remourban (Fig. 2.2) is implementing large scale interventions and intense
dissemination initiatives to demonstrate the potential of the urban regeneration
model in the energy, mobility and ICT sectors.

The cities that are involved in the project are Nottingham (UK), Valladolid
(Spain) and Tepebasi Eskisehir (Turkey). The followers city, according to the same
scheme of the project before exposed, are: Seraing (Belgium) and Miskolc
(Hungary). This project demonstrator (or flagship project) will last 5 years and
intertwine in an integrated way the three themes of transport and mobility, energy
and ICT.

In Nottingham the partnership is formed by a local partner (Municipality of
Nottingham), an industrial partner based in Nottingham (energy company) and an
academic partners (University of Nottingham) in addition to two other small and
medium-sized locals enterprises.

They form strong partnerships with local leaders and municipal authorities to get
the life support and the necessary visibility to engage and empower citizens and
local stakeholders to reduce greenhouse gas emissions and energy consumption,
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and more generally to improve urban environment. City leaders develops new
solutions independently, according to their local needs. These solutions and inno-
vations are then shared between the five cities (city leaders + followers city), to
develop repeatable solutions for cities. Nottingham has adopted in recent years a
series of actions and measures to reduce harmful emissions (targets of Climate
Package 20-20-20). The city has, including its hinterland, 1,000,000 inhabitants.
The area around Sneinton Road, in Nottingham, was considered as the most
appropriate site for the development of Remourban project. The site is very close to
the existing district heating plant. In the same area there are the municipal property
housing and social housing, which need to upgrade to a more efficient energy use.
Near the site we will also find one of the most famous cultural landmarks of the
city—the Windmill and the city of Sciences.

The project is focusing on a variety of building types present in Nottingham in
Sneinton ranging from apartments with one bedroom to three-bedroom townhouses,
built between 1900 until 70s. A large number of properties (65 %) of the area are
social housing, owned by Nottingham City Council (NCC) and managed on their
behalf by Nottingham City Homes (NCH). However the energy retrofitting inter-
ventions are open to all owners within the streets of the area defined by the
perimeter and in all types of properties. Despite the variations in age and type of
construction, the most common feature of building structure in the selected area is
the lack of insulation of walls: they were built with full bricks, lime and various
types of coating, curtain structures with uprights wood.

Areas of study involved in the project are:

1. Energy. Intervention on the building envelope. Building envelope insulation to
achieve high levels of energy efficiency (Passive-house System++) of the var-
ious types of buildings in the neighborhood. As part of the programme of
adaptation, it is proposed to restructure a nine-block houses in West Walk
(Sneinton) with a high energy efficiency standard Passivhaus. In addition, this
experiment carried out on a series of different building types will also become a
valuable guide for local installers.

2. Energy. Intervention of district heating plants: the existing district heating
network is upgraded (4700 homes) using the low temperature heating adopted
systems for the first time in the UK. The thermal storage units are being con-
nected to the solar system on the housing roof to add more on-site generation
from renewable energy sources.

3. Ict/Energy (Energy box) An intelligent energy measurement system will be
present in every home, equipped with appropriate tools for the energy count.
The system will provide double the flow of information; one for the energy
provider, in order to improve the accuracy of billing and the other for the
consumer. Consumers will be able to assess their own energy consumption
within their apartment with a device (Energy box) and will be able to regulate
their own energy consumption.

4. Ict. ICT architecture is expected to develop an integrated model of ICT
infrastructure that will join on-line simulation models for each of the constituent
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elements of the project (mobility and energy): ICT for citizens, ICT for energy
consumption and ICT for transport infrastructure.

5. Mobility. Touristlink. Nottingham is a leader in sustainable transport. It is the
first city in the UK to have an environmental standard line-gnawed for all buses
entering the city center. Nottingham City Council is developing a fleet of 50
electric buses existing links: electric buses are zero CO, NOx and PM, 50 % less
well-to-wheel CO, diesel counterparts. The Cost savings are estimated at more
than 10,500 Euros for the bus a year (depending on the fuel economy of the
service more cost cycle). The project aims to initiate a Touristlink bus service
using two electric vehicles on a circular path. The electricity to recharge the
buses may be provided by Enviroenergy, fueled by the burning of waste in the
city, representing a further approximately 40 % carbon savings compared to
conventional diesel buses. Last Mile Delivery. The project will also develop a
small local delivery center for 5 km. The last mile delivery will include the use
of small electric vehicles for the transport of goods in the city center, reducing
the number of vehicles of large dimensions used for domestic and business
deliveries. The solution is scalable, cost-effective, makes more effective use of
existing infrastructure and offers particular benefit to the environment of cities
and towns. The project incorporates the City card Car Club Nottingham, funded
by the local government also provides for the withdrawal from the workplace.
The scheme is an alternative to car ownership and car hire in the traditional way
and offers a more environmentally friendly transportation options for local
residents with the use of hybrid or electric vehicles.

6. Social Inclusion—Social networking. The project encourages the proactive
involvement of citizens, who sometimes are excluded. It is a platform with
which the citizens not only learn from each other and join together in
decision-making for their communities through better awareness and informa-
tion. The project supports a distributed approach to the city by strengthening the
interaction and involvement of citizens at hyper-local level, through social
networking. This view has its roots in the participation and cooperation through
modern technologies is enhanced through social exchange in a citizen
engagement framework in which people are “at the heart” to understand what
their neighborhood needs, how to implement it, and the best way to work with
the neighboring areas for mutual benefit.

Triangulum [19]
Key factors

Leader cities: Manchester, Eindhoven, Stavagar
Follower cities: Leipzig, Prague, Sabadell
Funding: Horizon 2020

Project duration: 02/2015-01/2020.

The Triangulum project is one of the three European Smart Cities and
Communities Lighthouse Projects, providing solutions and frameworks set to
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demonstrate, disseminate and replicate for Europe’s future smart cities. Project
winner of a first selection of European call SCC Smart city and communities,
Triangulum develops the concept of intelligent urban district in three European
cities. The flagship cities are Manchester (UK), Eindhoven (NL) and Stavanger
(NO) will serve as a testbed for innovative projects focusing on sustainable
mobility, energy, ICT and business opportunities. The project consortium combines
interdisciplinary experience and expertise of 22 partners from industry, research and
municipalities who share the same objective and commitment to develop and
implement smart solutions in order to replicate them in the three follower cities
Leipzig (D), Prague (CZ) and Sabadell (ESP). The overall budget of Triangulum is
30 million Euros (2015-2020).

The European Commission funding (Horizon 2020) accounts to 25 million
Euros. The project is coordinated by Fraunhofer IAO in Stuttgart and supported by
the Steinbeis-Europa-Zentrum.An exceptional feature of the project is the ICT
architecture and smart city framework that will be developed in the flagship cities
and rolled out in the follower cities. A modular approach will enable flexible
(business) solutions that address individual challenges and requirements of our
cities and their stakeholders.

In Eindhoven (NL) two districts are being transformed into sustainable living
environments during the course of the project. The former Philips industrial com-
plex situated in the Strijp-S neighborhood will become a creative and intelligent
district. An innovative way to convert the abandoned industries areas will also
become a means to generate energy. A wide range of ICT solutions will enable
differently to citizens to lease electric vehicles of different types. In this way
through the new ICT equipment, the citizens will be helped to develop sustainable
behavior in the energy sector and in transport. A district-wide ICT solution will
allow residents to access different kinds of infrastructure, such as booking electric
vehicles from a district car sharing scheme or using smart parking concepts. In
addition, electric buses will make city traffic more eco-friendly.

In Stavanger, electric vehicles are already a familiar sight. In spite of this, the
city with the highest density of electric vehicles in Europe would like to be a motor
for development and growth. A high-performance fiber optic network will ensure
that data can be exchanged very rapidly. Citizens, enterprises, research institutions
and the health sector will benefit from the high-speed ICT infrastructure which will
improve planning, reduce energy consumption and enable telediagnosis.

In Manchester Triangulum is turning a student quarter for ca. 72,000 students
into a smart city district. This will entail retrofitting of historical buildings and
building up an autonomous energy grid to supply the entire district with heat and
electricity. The grid will combine geothermal and district heating with two inde-
pendently operating electricity grids and a fuel cell that can store excess energy.
Traditional cars are banned from the new district: in accordance with the vision of
the authors of the project will only be allowed electric vehicles (bicycles, scooters
etc.) and will be built in the neighborhood electric tram line. As a result, another
secondary aspect of the project is to promote civic engagement and citizens
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participation through workshops. “At the heart of our project is an architecture ICT,
which will be used in all three leading cities,” says Alanus von Radecki, the creator
ICT architecture. This standardized architecture also ensures that will later be
possible to transfer the concepts in other cities (Leipzig, Prague and Sabadell),
when the project entered its second phase to be improved.

GrowSmarter [20]
Key Factors

Leader cities: Stockholm, Barcelona, Cologne

Follower cities: Graz, Porto, Cork, Valetta, Suceava
Funding: Horizon 2020, Call Smart cities and communities
Duration and timing: 60 months

Starting: 1st Jan 2015.

In a rapidly urbanising world cities need to become smarter to respond to citizen
needs and to reduce their environmental footprint. GrowSmarter brings together
cities and industry to integrate and demonstrate ‘12 Smart City Solutions’ in energy,
infrastructure and transport topics, to provide other cities with valuable insights on
how they work in practice and opportunities for replication. The idea is to create a
ready market made for these smart solutions to support growth and the transition to
a smart, sustainable Europe. The idea is to create a business case to initiate market
roll out in the Follower Cities and the rest of Europe.

Smart Solutions 1: Low Energy Districts

Developing low energy districts is the first of 3 action areas on which the
GrowSmarter project will be focused. The main challenge in ‘Sustainable Districts
and Built Environment’ is to reduce energy use, environmental impact and carbon
footprint. Currently our existing building stock plays a major role in energy con-
sumption (40 % of EU final energy demand). This stresses the need for affordable
and sustainable retrofit solutions at a large scale. The starting point of the actions is
the building itself and the focus on cleverly combining and fine-tuning solutions on
the market for existing as well as new buildings and districts.

Smart Solutions 2: Integrated Infrastructures

Integration of new and existing infrastructure is the second of 3 action areas on
which the GrowSmarter project will be focused. Significant and as yet insufficiently
tapped value is offered by integrating both active and passive infrastructure net-
works within and across cities—be they energy, transport, communications or
others—rather than duplicating these needlessly. Many such infrastructures are
ageing; budgets to replace them are stretched; they are procured and managed ‘in
silos’; so the potential for cities and their customers through new joined-up
approaches, exploiting modern technologies is substantial.

Smart Solutions 3: Sustainable Urban Mobility

Sustainable urban mobility is the third of 3 action areas on which the
GrowSmarter project will be focused. Improved mobility for citizens and busi-
nesses can make cities could be more attractive and competitive. Meeting Europe’s
20/20 goals, tackling congestion, improving air quality, accessibility and



38 R. Riva Sanseverino

sustainability in most cities will require substantial changes in the transport system
and operations, and in the mobility behaviour of people and businesses. Too many
vehicles in cities are powered by oil, and alternative fuels are under-used. Public
and other transport services, timetables and ticketing, and interchanges are not
always well connected. Innovation, a re-think of public-private sectors cooperation
and how to engage citizens more directly in new mobility systems and services is
essential.

2.4.2 Intelligent Districts® in Southern Italy: The Operative
National Plan Research and Competitiveness Smart
Cities and Communities

In 2012 the Italian Ministry of Education, University and Research (Decree n.
84/Ric. March 2nd, 2012) has launched two programs, one targeted to the sub-
mission of project ideas for “Smart cities and communities” and another for “social
innovation projects”. The test areas are those in the Southern (Convergence
Regions): Sicily, Puglia, Campania and Calabria. The bet is the creation of intel-
ligent districts, where small and medium-sized enterprises, research centers and
universities, public administrations are the first actors, because they are called to
integrate expertise to develop innovative solutions, through the most advanced
technological tools. They can, in this way, contribute to the development of the
territories and respond to the real needs of the community to improve the quality of
life of citizens. The thematic areas are so many hinged in common thread of smart
city: Cloud computing technologies for smart government, Smart culture and
tourism, Renewable Energy and Smart Grid, Energy Efficiency and Low carbon
technologies, Smart mobility and Last-mile logistics, Sustainable Natural Resources
(waste, water, urban biodiversity) as well as smart health, smart education etc.
Projects that began in 2013 have been completed in December 2015.

2.4.3 The National Technological Cluster “Technologies
Jor Smart Communities”

In early 2013, the Italian Ministry for University and Scientific Research endorsed
the Cluster for Intelligent Community Technology’ [21] and published a call to
promote the construction of major national aggregates, such as science and

The author of this chapter has been part of I-Next project, winner of the competitive national Call
Smart cities and communities (2012-2015), drafting the Sustainable Urban Building Regulations
for Palermo (Italy) tool of local authorities to achieve sustainability goals.

7http:// torinowireless.it/national_cluster_smart_communities.
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technology parks, in nine major areas of strategic interest (energy, intelligent fac-
tory, technologies for Smart Communities, mobility etc.).

Projects approved by the Italian Ministry of Education, of University and
Research in the cluster intelligent communities are the following:

1. The educating city;

The education city project (2014-2017) [22] considers education as a key concept
for the development of intelligent communities. Education that creates human
capital, which creates cognitive and social skills, participation and democratic sense.
It offers a rethinking of the traditional learning environment and the role of educators,
developing educational approaches, based on the systematic use of new information
technologies, networking and social networks, starting from the school but involving
the whole community to create ecosystems for teaching and continuous learning over
time and space (lifelong learning). Four demonstrators were made by age groups:
3-12; 12-18; 19-25. Further: life-long-learning by involving young children,
teachers, pedagogical coordinators, families and companies.

Regions involved (companies and research centers): Emilia Romagna, Lazio,
Piemonte, Trentino Alto Adige.

2. Social Museum and Smart Tourism,;

The project concerns the new management tools of tourism-related activities:
how to improve the use in cities of cultural heritage; how to exploit new tech-
nologies to create open museums and qualified services to visitors. The goal is to
facilitate tourism and cultural experience by offering services and qualified infor-
mation that optimize visit time, suggesting opportunities on the basis of personal
interests, providing appropriate and affordable tourist services. Florence, Rome and
Venice are the three cities in which to test the news related to research, including
the formation of new professionals: for example, audiovisual professionals to create
virtual paths within the artwork.

Regions involved (companies and research centers): Lazio, Toscana, Veneto,
Piemonte.

3. Buildings in Zero Energy Consumption in Urban Intelligent Districts [23];

The project aimed to improve the energy efficiency of buildings, and more gen-
erally the urban districts, through a pervasive use of monitoring technologies and
real-time monitoring of environmental parameters and consumption/production of
energy. The demonstrator of the project carried out on the territory of the munic-
ipality of Settimo Torinese, that is characterized by the size (32 km?) to allow the
replication of the demonstrator in other municipalities and for the opportunity to
engage in a different era experimentation public and private buildings, type and
intended use.
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Regions involved (companies and research centers): Liguria, Lombardy,
Piemonte, Sicily.

4. Eco intelligent mobility [24];

The project pursues the environmental impact of transport and enhanced security
for the public and private urban mobility of goods and passengers. It offers a
holistic approach, where vehicles and infrastructure are designed to co-operate
effectively in order to optimize the mobility needs of citizens and services, mini-
mizing the transportation costs (e.g. fuel costs) and environmental impact (e.g.
pollution, noise, congestion). The trial will take place in three venues, Expo 2015,
the City of Turin and the back port of Genoa.

Regions involved (companies and research centers): Liguria, Lombardy,
Piemonte, Sicily.

2.5 The PON Metro and the Palermo South Coast
Intelligent District

The PON Metro Project involves ten® Italian metropolitan cities. The Program
“Palermo South Coast” by the PON Metro 2014-2020 [25] financed by the
Ministry of Economic Development is another important step aimed at overcoming
major environmental challenges: first of all, achieving lower greenhouse gas
emissions as part of European commitments, outlined in the Climate Energy
Package 20-20-20 in the context of the Palermo metropolitan city. The achieve-
ments and actions included in the project will be completed within the next 5 years
(the request to the Ministry responsible at the end of last December is about 130
million Euro of funding) and will concern primarily integrated actions in the field of
sustainable mobility, energy efficiency and social inclusion.

Already the city of Palermo in 2013 had approved the Action Plan for
Sustainable Energy [26] preceded by adhesion to the Covenant of Mayors. The
Southern Coast of Palermo, while being an area with high landscape value, full of
historical preexistences (architectures and coastal settlements) presents relevant
problems of economic, social and physical decay. Industrial waste (industrial sys-
tems abandoned), interstitial spaces, free abandoned areas to reconfigure, infras-
tructure remains. The urban fabric with residential function looks devoid of any

8Mailan, Turin, Venice, Genoa, Bologna, Florence, Bari, Naples, Reggio Calabria, Rome—and 4
metropolitan cities of the regions with a special statute—Cagliari, Catania, Messina and Palermo.
The objectives are: increasing sustainable mobility in urban areas, reduction of energy con-
sumption in public facilities, the spread of digital services (joined up services) and the promotion
of social inclusion and poverty reduction interventions. In particular, interventions for the city of
Palermo regarding the Integrated Territorial Area 3 (Maredolce, Brancaccio, Bandita) and the
Integrated Territorial Area 6 (Gasometer, Macello and Romagnolo) and, in small part, even the
municipalities of Misilmeri and Villabate.
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urban quality (dormitory suburbs built between the 70s and 80s): historical village
of the maritime system that characterize the area has disappeared as occurred in
other coastal areas of the city, having undergone intense urbanization since the war.

Recently some urban interventions have created development opportunities for
the city and for the whole area and new territorial unbalances are not yet offset: in
particular, it refers to the construction of the infrastructure network for public
transport (tramway) and the commercial area construction (Forum shopping center)
in the Brancaccio area with other services and some specifical areas for trade
destination.

The coordinated actions of environmental matrix that are proposed in the
Palermo Pon Metro project are in the following sectors and intercept all the themes
of smart city trying to intervene on the area weaknesses on the path of a more
human smart city [27].

Sustainable mobility

— Intermodal Point;

— Car and bike sharing;

— Electric bus fleet;

— Charging systems for electric buses;

— Cycle routes;

— Energy efficiency;

— Redevelopment of public lighting and traffic light;
— MEI Point;

— Smart City Expo;

— Project efficiency in schools.

Social Inclusion

— Develop monitoring paths to residential autonomy of persons with disabilities
and/or elderly by strengthening the role of the municipal administration gov-
ernance, improving the supply of services;

— Strengthen the relationship with the Third Sector by implementing structural
services in strong public value but to manage through the involvement of them
and the beneficiaries themselves;

— Create a network of temporary accommodation housing for supporting social
inclusion and support to output paths;

— Improving provision of services for individuals with fragile allowing a total care
of the subject making it easier to escape from marginalization path through the
enhancement of their personal resources to get out of the welfare circuit and
reducing the harm to the so-called diehards.

Actions related to e-inclusion

— Literacy of disadvantaged groups, reduction of social services costs and
increased efficiency in the use of resources (social workers), emergency housing
reduction. Dematerialization and development of knowledge: digital develop-
ment of cities leads to virtualization of many area;
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— De-mobilization: opportunity to rethink the use of the spaces and thus also the
choice of displacement, with multifunctional areas in homes, useful for both
work and social life, which can make the mobility a choice to visit external area.

The European Commission approved in July 2015 actions and proposals of the
Pon Metro Palermo; now it’s up to the National government to directly carry out the
transfer of funds to the municipalities involved in the project for the so-called
metropolitan areas.

2.6 Intelligent Districts: Two Different Patterns

Some of the projects presented in the chapter are examples, test cases, sometimes
far from real life of cities but useful for the analysis of some specific situations. The
most recent global demographic studies point out that in 2050 the world urban-
ization trend is set to continue [27]: consequence of this attitude the birth of
countless urban centers all over the world with huge concentrations in Asian region.
It is well known that that the most energy-intensive sectors of the urban energy
system are the building and the transport sector. In this perspective it is necessary to
reverse the trend, re-thinking intelligent cities, designing low-emissions settlements
and developing new operative urban solutions for the “already built”. The smart
city and the district urban module dimension offers the opportunity to test strategies,
processes and methods and to change the trend.

The various projects as seen in the present chapter reflect the difficulty in testing
a new and bumpy path, suitable for each city, that intercepts people, places and
systems.

The drivers involve different sizes and scales to be integrated together in the
urban dimension (environment): mobility, energy, made through smart ICT com-
ponents, glue of the smart city as the paragraph above reports. The energy sector is
one of the key areas of the turnaround in the field of smart city.

Cities in the world, are very different in characters, size but also history, people,
use, building density, energy consumptions and emissions: some of them are the
result of ancient layers, difficult to manage (what we can call approximately
Mediterranean pattern), others brand new designed already with another logic, but
less true (Global pattern) and maybe more climate-changing, especially in a global
and overall urban metabolism perspective [28].

Representative of this second trend is the Masdar City model, belonging to what
can be called a “Global pattern”: the smart urban district becomes a data measuring
system, a test grid on which it is possible to identify new relations and carry out
studies as on white paper. It becomes easier as part of a defined environment,
organized with regular mesh blocks, run surveys in several strategic areas of smart
city, as the Masdar district of Abu Dhabi (Arab Emirates) shows. In this pattern the
urban energy drivers seem to be defined by the infrastructure networks and from an
integration designed of the urban energy system (waste, mobility etc.).
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The smart district recently built in Stockholm city shows instead a systemic
approach of the eco-cycle model (Mediterranean pattern). Rappresentative of this
approach is Hammarby Sjostad District [29]: the Hammarby model, which is the
district’s attempt at a balanced, “closed-loop urban metabolism”, accounts for the
unified infrastructure of energy, water and waste. In addition to the Hammarby
Model infrastructure, the presence of urban-scaled density, access to multiple
modes of transport with an emphasis on reduced car commuting, preservation and
restoration of existing natural systems, and progressive construction and housing
policies make Hammarby Sjostad an “effective demonstration that ecological and
urban go together” by means of comprehensive planning [30].

The second pattern is best suited for European cities, where every intervention
tries to connect to the metabolism of the whole city.

The size of the smart districts and then the project of an integrated and systemic
form [30], that the district can represent, can be used to go beyond the building
dimension: from the district to the city, rethinking it integrally, as a whole, with a
holistic perspective, designing with an interscalar and cross logic, giving out new
and different scenarios in various cases as each city would respond differently.
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Part 11
Smart City Atlas

There are now many different, sometimes competing, ecological
city-building models out there, and which ones are most useful or
relevant remain an open question. There is no single model (nor
should there be). Our immaginations have been captured by the
hi-tech, tabula rasa projects like eco-city Dongtan in China (now
scratched) and Masdar City (under construction) in Abu Dhabi.
There is a strong argument to be made that our best examples are
ones that build onto and improve the existing conditions of already
present cities, suggesting the importance of London or Vienna or
Lyon, not Masdar (though I do believe there are things to learn
from this new town as well). The Journalist Chris Turner writes
“In a place like Masdar, you might find some fascinating
future-sense technologies, but if you re looking for the state of the
art in complete street design, mixed-use development and multi-
modal transit in urban sustainability , that is — then Copenaghen’s
the place to go”.

T. Beatley, Green Cities of Europe,
2012 Island Press



Chapter 3
Smart Cities: Case Studies

Eleonora Riva Sanseverino, Raffaella Riva Sanseverino,
Valentina Vaccaro, Ina Macaione and Enrico Anello

Abstract This chapter shows some examples of smart cities. In the chapter, case
studies have been divided into geographical categories (Middle East cities;
North-European cities; Mediterranean cities and the Asian ones) which, macro-
scopically, refer to three different types of city and communities especially in
relation to different levels of technological innovation and type of human capital,
which are key factors in the achievement of a smart development. The chapter is
divided into four main paragraphs. The newly built cities, in the Middle East
paragraph, are cities where everything has been planned from scratch on white
paper to limit emissions and increase the quality of life of citizens. In the paragraphs
about the North-European cities and the Mediterranean cities, the cities with strong
historic value are described. In this section, many European cities, which have
specific features like limited possibility to apply technology, but still an adequate
level of development to understand and correctly implement the ICT driven choices
are described with reference to the smart city concept. The last paragraph shows
some example of “developing city” that often are cities with low awareness about
sustainable settlement issues, but with a great economic and social growth. These
are, in most cases, eastern cities; they show a great potential and are gradually,
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within the world community, trying to create the basis to become leaders of smart
cities development.

3.1 Middle East Cities
3.1.1 Masdar City

Founded in 2006, Masdar' is a wholly owned subsidiary of the Mubadala devel-
opment company, formed by the Abu Dhabi government, as one of the means for
the realization of the economic vision of the Arab Emirates.

Abu Dhabi has embarked on a ten-years program to move from an economy
based on natural resources to one based on knowledge, innovation and export of
advanced technologies.

The document called “Abu Dhabi Economic Vision 2030” [1] is driving this
transformation. It provides for measures to be taken to transform the Emirate’s
economy over the next two decades. Abu Dhabi has traditionally played a leading role
in world energy markets, as a hydrocarbons producer. Through Masdar, Abu Dhabi is
seeking to exploit its own resources and experience in this area to maintain its
leadership position in a global energy market that is constantly evolving. The idea is to
become an international container for renewable energies and sustainable technolo-
gies, in order to balance its already strong position in the field of hydrocarbons [2].

This leadership is demonstrated in many ways. While Abu Dhabi has always
been known as a global energy actor, through Masdar, it is demonstrating what a
“responsible” producer of oil can do to create a balance between hydrocarbons and
renewable energy to address both climate change and energy security.

As is known, more than half the world’s population now lives in cities, a
percentage which should rise to 70 % by 2030 and cities are responsible for over
70 % of global CO, emissions. But only if “sustainability” will be economically
feasible, the communities will be able to implement technologies and systems to a
large enough scale to make significant progress in this area. That’s why Masdar
City is committed to building one of the most sustainable cities in the world, as well
as an attractive place to live in an economically viable way.

3.1.1.1 Masdar Smart City

Masdar City is a very ambitious project for an oil exporting country; it is the first
example of a fully sustainable city.

When in 2007 the government the UAE (United Arab Emirates) announced its
intention to build, at less than 20 km from Abu Dhabi, the first “zero emission” city,

ISatellite city (under construction) a few kilometers from Abu Dhabi. Inhabitants (potential
number) 50,000, Area 640 ha.
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many people believed that it was only a vague promise to clean up the Emirates’
public image of the whole oil that Abu Dhabi has spreaded over the years. On the
contrary, the foundation stone of the first “sustainable satellite city” was laid in 2009.

According to the project the city will host many research centers, training centers
and also centers of production in the field of alternative energy, as well as spe-
cialized financing and marketing companies in the industry. It may host about
50000 inhabitants and it should be self-sufficient, zero emissions and zero waste.
For the realization of the project a capital of 22 billion dollars is being invested. Of
this amount, 4 billion are allocated for the construction of city infrastructure [3].
The remaining 18 billion dollars would be financed by direct investments and other
financial formulas specifically designed for the construction. The Masdar project
was funded by the Abu Dhabi Future Energy Company, a company owned by the
Mubadala Development Company.

The project is futuristic and it is no coincidence that it arises precisely in the
UAE, the land of petrodollars, where also the World Future Energy Summit takes
place, the world’s largest event on the issues of renewable energies. The search
strategy of the Abu Dhabi Future Energy Company aims to create a major research
center for the energy of the future, in order to develop proposals and more efficient
systems, driven by the knowledge that soon oil will become a limited and not
advantageous source of energy.

Some leading ideas at the base of the project and which account for the different
parameters that define the concept of intelligent city are:

e Smart energy. Energy supplied through the use of photovoltaic and wind power
plants, as well as obtained from the treatment of the city’s waste, with a further
recycle and reuse path [4].

e Smart building. Buildings designed to allow near zero energy supply through
the installation of renewable systems on the roofs of buildings [1, 5].

e Smart mobility. A transport sector with a totally innovative conception. No
longer a clear separation between public and private transport, but a dense and
widespread network of micro-metropolitan to semi-individual use (1500 stations
around), called Rapid Transit System, which provides easy access anywhere in
the city. In addition, these transport units can easily reach the city of Abu Dhabi
and the airport. A paradise for pedestrians who can walk quietly in the shady
streets [6].

e Smart people. With the start of the Institute of Science and Technology, the city
wants to be the first pole of world excellence in research on technologies for
efficiency, alternative energies and environmental sustainability.

3.1.1.2 Smart Energy

When the project will be fully completed, Masdar City will cover an area of 640 ha,
600 ha of which will be built.
The following percentage of areas will be addressed to different activities:
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Residential use: 30 %;

Special Economic activities: 24 %;
Business: 13 %;

Service and Transport: 9 %;
Cultural activity: 8 %;

University: 6 %.

Given the size and the highly technological content of the project, the con-
struction of the city will take place in 7 different stages. The construction of the city
started in 2006, the first phase should be completed in 2016. The first phase
involves the construction of a power plant based on photovoltaic panels, able to
generate 40000 megawatts of clean energy. Thanks to the energy produced, all the
other buildings will then be constructed. Masdar City will be the first city with zero
emissions, zero waste, equipped with technologies to harness solar thermal energy,
wind energy and its energy needs will be covered without producing pollution or
harmful emissions of carbon dioxide [7].

The fact that the project started from scratch shows a series of advantages that
should certainly not be neglected: for example, the energy required for cooling of
buildings is reduced by regulating the orientation and shape of the buildings. In the
streets and in the open areas a balance between sun and shade is created, thus
promoting the natural circulation and exploiting the known principles of bioclimatic
design. The cooling air is implemented through condensation systems that exploit
solar energy directly, instead of a common compressor.

Also water consumption is kept to a minimum, thus reducing the energy required
for water desalination; in addition, 80 % of water is recycled through underground
collection systems.

As compared to a conventional city of the same size, Masdar City is expected to
consume 75 % less energy.

Built on 7 km?, Masdar city is built to take advantage of the winds for its
ventilation through narrow streets lined with green spaces and small water streams.
Moreover the city exploits the constant exposure to the sun to be
energy-autonomous.

When fully operational, Masdar will have an energy requirement between 200
and 240 MW, which will be produced entirely from renewable sources, 80 % of
which just from the sun, through a massive project that involves the construction of
a large plant just outside the city and the coverage of all the roofs of buildings with
solar panels.

Masdar will avoid emitting about one million tons of CO, per year, which,
according to the green credit system, can be sold in the coming 21 years, paying
back part of their building work costs [8].

Everything will be recycled and reused, from waste (only 2 % will end up in
landfill, while the rest will be recycled or used as bio-fuel) to water; 60 % of the
latter will be fed back into the circulation system, after being already used and then
purified. Even the shopping will be futuristic: one of the currently considered
possibilities includes the construction of shops with a touch screen system, through
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which anyone can choose and order goods. A service of home deliveries will avoid
complications for mobility.

In the city, the use of private cars will be banned. The network of public
transport is such that you will not need to walk (along roads designed specifically
for pedestrian traffic, so cool and shaded) more than 200 m to find a means of public
transport.

Masdar City, in particular, has the ambition to be totally self-sustained by means
of renewable sources; the areas surrounding residential areas, therefore, are occu-
pied by wind and photovoltaic generators, research centers and agricultural land for
food but also for biomass production [9].

The project is part of the Masdar Initiative, a government program that provides
funding to ensure that the country’s prosperity does not depend only on oil. The
project will provide the country with a dominant position in the field of renewable
energies. Everything is designed to reduce the environmental impact and to show
new models of sustainable urbanization [10].

3.1.1.3 Smart Building

The Masdar City Headquarter, whose design was entrusted to the study Adrian
Smith & Gordon Gill is the starting point for the first city in the world with zero
CO, emissions and zero waste. The Masdar City Headquarter is the world’s first
large-scale positive-energy building; it has been designed to produce more energy
than what it consumes (buildings 0+).

Masdar city not only represents a kind of sustainable architecture with high
values in terms of energy efficiency, but also a building that intends to beat many
records: the amount of money for its construction ($300 million); the construction
of a building covered by the largest integrated photovoltaic panels surface and the
construction of the largest solar cooling and dehumidification system ever built. The
latter is designed to consume 70 % less water than another structure of the same
size (the 32000 m? area consists of three interconnected buildings, which work
together to save energy and water and create a shared space) [1].

Masdar City Headquarter represents the perfect integration between architecture
and engineering, whose result is a building that exceeds the performance of any
other facility of this type in the world.

The team LAboratory for Visionary Architecture (LAVA) was named winner of
the Masdar Eco City Center Competition. The competition involved the design of
the central square of the city of Masdar designed according to a rigorous imple-
mentation plan signed by Foster and Partners.

To the LAVA’s project have worked also the Kann Finch Group, Arup and
Transsolar. In the intentions of the designers, the Masdar square (which will house a
five star hotel, a conference center and a shopping center), will be a world reference
in the field of the exploitation of sustainable technologies, a “Oasis of the Future”
lively, airy, and interactive, where technology “eco” is made of the functional
requirements for service 24 h a day and 365 days a year.



52 E. Riva Sanseverino et al.

The massive use of systems for continuous monitoring of temperature makes the
square a highly efficient and sustainable place.

Giant “sunflowers”, equipped with photovoltaic technologies, are scattered
throughout the public space. During the day umbrella-facilities are open on the
square absorbing heat and sunlight and providing shade and coolness to the
underlying space, while at night “petals” of sunflower retire in order to create large
“buds” bright gradual heat release.

Lamps with thermal sensors regulate the level of lighting of the space based on
the proximity of pedestrians, and can be activated on demand with a mobile phone
ringing. Roof gardens, radiating surfaces, ventilation systems that enhance the
natural air currents, vapor cooling systems with adaptive cooling for all service
functions complete the project which has been drawn up through a comparative
evaluation of Estidama’ parameters (methodology for green buildings design that
guided the planning of “Plan Abu Dhabi 2030”).

3.1.1.4 Smart People

The Masdar Institute of Science and Technology (MIST) emulates the high stan-
dards of the famous American Massachusetts Institute of Technology, MIT. In fact,
it will offer high-level master and doctoral degrees as well as graduate programs
focused on the science and engineering of advanced energy and sustainable tech-
nologies [8].

MIT is working with Masdar to design a sustainable health care system, an
academic campus and an advanced scientific research institute. MIST aims to
become a high-caliber research center for renewable energy and sustainability, able
to attract scientists and researchers from around the world. So it is developing an
interdisciplinary collaboration for the realization of infrastructures aimed at pro-
moting the human capital of the region [10, 11].

The aim is also to develop a pool of highly qualified scientists, engineers,
managers and technicians able to accelerate the development of sustainable tech-
nology and of the different companies in the region and the world. The realization
of the solar city of Masdar City is also a political fact. Just before the construction
of Masdar City, Abu Dhabi was awarded of being the headquarters of the
International Renewable Energy Agency (IRENA), founded in January 2009 in
Bonn and then moved to Masdar City in March 2015 [12]. For all these reasons, the
Masdar City project is likely to be completed soon, even if the project has already
met some difficulties in the course of implementation.

’Estidama is a sustainability program for the development of the community of Abu Dhabi
contained in the Abu Dhabi 2030 Plan.



3 Smart Cities: Case Studies 53
3.1.1.5 Smart Mobility

The city of Masdar was conceived as fully sustainable and zero emissions, for this
reason also in the context of mobility, Masdar will not employ any means of
transport which uses fossil fuel. The use of the car will be extremely limited, and
made available only through car sharing.3 Residents, to move, can count on a
compact network of pedestrian paths, bicycle paths, and an innovative and efficient
public transport system on rail called “Personal Rapid Transit” (PRT) [13].

In order to achieve the status of “zero emissions city”, a local mobility policy
which excludes private cars for both residents and visitors was chosen [2]. The city
has been built on two levels, a street level for pedestrians and bicycles with shops,
schools, housing, and an underground level, where automated and driverless taxis
can move. When fully operational the city will host 1500 of these taxis. They can be
programmed before departure by entering the destination. It will not be just a door
to door transport, but it will work with predetermined stops, within a distance of
150 m from the place to reach. It is an electric robotic mobility system which acts
on magnetic rails scattered in the asphalt at speed of 40 km/h. There will not be a
driver. Passengers entering the taxi at the stop will type on a screen the destination,
will pay the run and will be transported to his destination. There will be a cen-
tralized control in constant communication with the taxi that will choose the
shortest path to the destination. Eighty-seven stops compose the entire paths the
taxis can tread.

They can run through the city center and the neuralgic places (airport, train
station, MIT headquarters in Masdar). For the future, however, one can imagine an
even more widespread service. Masdar people will move a lot, if the forecasts to
have about 1500 companies, in addition to residents, will be correct.

The cost is easily determined as a PRT project costs around 10-15 million per
kilometer, as a tram line. A metro line underground dug costs around 70-80 million
per kilometer. The inventor of this PRT system is an Italian, named Luca Guala,
who works in an engineering company (Systematica) which has participated in the
project as a consultant in the field of transport, addressing all issues related to the
analysis, studies and strategies to define the internal mobility of Masdar.

The roads are designed to encourage walking and cycling. Masdar City is
protected by real walls that will prevent access to any polluting means. For com-
muters, however, outside the walls, specific cars parkings are built to leave the cars.

The work done by Systematica, has contributed significantly to the creation of a
“zero-emissions city” fully consistent with the overall project done by a multidis-
ciplinary team. Studies propose and promote modern technologies and strategies for
mobility that are implemented for the first time ever as part of the Masdar project
[14].

3t is a service that allows the use of a car, owned by the car sharing company, for a limited time
through a booking service available on smart phones or on line services.
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The Emirates are also at the forefront in the future design of social life in close
connection with the environment. The will and the need to focus on environmental
protection to free from oil-based economic dependence make the Gulf country one
of the most advanced laboratories in the Green sector.

3.2 North-European Cities

The northern European cities have been for long engaged in the field of sustain-
ability, economy with low environmental impact, high quality of life and livability
of urban spaces. Among these, in the most recent European rankings of smart cities,
cities like Amsterdam are in evidence as the forerunners of smart cities, as they
entered in the forefront positions in the first rankings done by international research
centers.*

At the top of the ranking, even today, there are the northern Europe cities. This is
confirmed by a recent ranking developed by Boyd Cohen,’ the Smart Cities Wheel
[15]. The ranking of Cohen was compiled through a holistic framework that, taking
a cue from the first European ranking of Smart City drafted in 2007 by the
University of Vienna [16], considers all the key components of what composes an
intelligent city (smart people, economy, mobility, environment, governance, living)
and describes these items through three key drivers for each sector. The tool has
been defined after conducting extensive research on the existing ranking tools and
on systems to measure the smartness of cities in the world. It was also the driver for
a lot of smart city initiatives in Argentina, Chile, Iceland and the United States.
According to the ranking, the ten most smart cities in Europe belong to the north
Europe, Copenhagen, Stockholm, Amsterdam are the first three.

3.2.1 Amsterdam

Amsterdam,® the capital and largest city of the Netherlands, is situated in the
province of North Holland. The municipality has about 800000 residents of more
than 170 nationalities, while the population residing in the metropolitan area is

“One of the first specific ranking tools for European Smart City of medium size was drafted in
2007 by researchers at the Technical University of Vienna in cooperation with the University of
Ljubljana and the Delft University of Technology .

SInternational expert on urban sustainability and climate change, writer, researcher, professor,
consultant and climate strategist, he helps communities build sustainable places, focusing on
climate capitalism (which shows how communities, cities, countries and companies around the
world are profiting from the transition to a low carbon economy) and on resilient cities.
‘Inhabitants 810,084 (2013); Area: 219.33 km?; Density 3699/km?> (town and city center).
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approximately 1450000 people. The city of Amsterdam is surrounded by four main
canals forming a half-ring around it.

The area at the center of the city, surrounded by thirteenth century canals, is a
prestigious site and since 2010 has been declared a world heritage site. According
to the United Nations (UN), the network of canals which develops within the city is
one of the “universal value” sites to be preserved.

From the orographic point of view, the Netherlands territory has almost no
mountains (about 50 % of the surface is less than a meter below the sea level). The
struggle to wrest the land to the seas and rivers is one of the recurring themes of the
history and geography of the Dutch country. Much of the territory consists of
polders, land reclaimed from the sea or from lagoons and coastal marshes.

The climate of the Netherlands is temperate oceanic, the winters are not too cold,
in fact, the average temperature in January is a few degrees above zero (7 °C),
although frosts are frequent, the summer is cool and rainy with average tempera-
tures in July slightly below 29 °C; the particular shape of the territory finally also
favors the formation of fogs [17].

The city center originates from a fishing village located near a dam on the
Amstel River. On this inhospitable expanse of marshes, the original nucleus of the
village grew thanks to hydraulic engineering, which allowed in the centuries to
create land for building. The subsequent development of the city around the ancient
center has been characterized by the practice to fill or empty the canals. In fact
along time, there were those who supported the idea of having new land available
for the livability and transit and those who said that Amsterdam should remain a
city of canals and then the development should follow the path of the existing
canals. It was this second idea to prevail and to define the shape of the city in the
first urban planning tool of the city of Amsterdam (Kalf floor, 1875 [18]), whose
general outlines envisaged the radio centric development around the old city, the
construction of roads in accordance with the existing tracks of irrigation canals and
the identification of an orthogonal grid, which regulates the new settlements. From
the Kalf plane, passing through the plan’ of expansion of the city towards the south,
in 1935 was defined the master plan of the city which still is in force.

Below are the guidelines of the urban plan of Amsterdam:

e limit the urban expansion to reduce the consumption of the available state land;

e pursue the effective integration of residential and working areas, reducing the
daily commuting and discarding satellite towns solutions;

e plan the urban expansion, dividing it by functions in continuity with what is
existing;

In 1928, the technical municipal office was created in Amsterdam. Its coordination was given to
Cornelius Van Eesteren by whom rationalistic urban planning was invented. The plan of 1928
(active since 1935 and in full implementation till 1965 without any variation) is implemented on
the track of southward, designed in 1902 by H.P. Berlage but that also represents the conceptual
overcoming.
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e promote a growth model for neighborhoods with strong identity and that can be
expanded through subsequent phases, this is an indispensable model for the
presence of green passages, which prevents the creation of a continuum from the
existing city;

e plan the “fan-shaped” expansion from west to east.

The steps above show that the limits imposed by the original tissue have become
characteristic and inspiring for an efficient and “smart” planning of the city.

3.2.1.1 Amsterdam Smart City

The Amsterdam Smart City program, launched in 2009, is a good example of an
initiative organized and financed by a mix of public and private funds. In the
organizational structure of the program, the Public Administration is a partner in
governance and operation. Along with private groups (Alliander, KPN, etc.), the
city of Amsterdam has been at the forefront to support the Amsterdam Smart City
program, ASC, not only in economic terms, but also encouraging collaborations
and results orientation.

The starting point of collaboration of the Amsterdam Smart City program is the
fact that the funding partners are engaged in long-term objectives, related to the
problems the metropolitan area of Amsterdam is currently facing and the oppor-
tunities that are and will be made available.

A deployment of new infrastructures was started, enabling all kinds of new
products and services: intelligent energy networks, fiber to the home and open data.
In other words: power, connectivity, and data. These basic infrastructures, have
allowed other companies to develop and implement innovation, bringing energy
savings, more efficient health care, less traffic, and greater availability of services.
ASC is developing the program on behalf of all founding partners, with two main
objectives which are: to facilitate the bottom-up innovation, and bring together the
investments that will be incurred in the coming years. These objectives have pro-
duced more than 20 pilot projects in the first 3 years and a collaboration with 72
partners. The same partners have tested numerous products and services, which
were then brought to market.

The ASC model is very simple: in the center there are three founding partners,
all of which have long-term economic interests concerning infrastructures to be
given in use, and joint ambition to solve societal problems. Through ASC Program
they shall cooperate with other subjects: strategic partners in certain thematic
domains (companies like Philips, Cisco, IBM, Accenture) and small and medium
enterprises at the individual project level. In this way, there is a differentiation
between the partners with long-term goals (partners in the field of infrastructure),
with medium-term goals (strategic partners), and short-term goals. The involvement
of public administration is essential; in fact, it creates confidence in the achievement
of objectives, ensuring open data, long-term commitment, targeted policies and
leadership.
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Even today Amsterdam Smart City is a collaborative plan that continues to bring
collaboration between residents, government and local production bodies, in order
to implement a high level of energy savings [19]. Energy end-use efficiency, use of
renewable energy, smart grids and recharging facilities for electric vehicles are
some of the elements that have been composed to achieve a single final goal that,
according to the administration, will quantify in a reduction of 40 % of CO,
emissions by 2025, compared to 1990 levels and of 75 % by 2040 [20].

The plan continues to develop through various projects covering the following
areas: mobility, quality of life (health, safety and tourist attraction), care of the
social and human capital, resource efficient, intelligent infrastructures and open
data.

To implement the project, articulated in substantive but also symbolic inter-
ventions, the city has relied on some local companies, most notably Accenture,
which deals with intelligent networks. Accenture supported the Amsterdam
Innovation Motor and Liander® (which was given the task of implementing projects
in the field of mobility), in the transformation of the Dutch capital of the first
European urban center with high energy savings, thus becoming a wholly-smart
city [21].

The initiative has shown that it is necessary to integrate smart meters and smart
grids but also bring profound changes in the way people live the city. The first
interventions in this direction date back to June 2009 when the public space
Utrechtsestraat (central street of the city of Amsterdam), thanks to the cooperation
of local entrepreneurs, has begun to develop into a sustainable commercial street,
through a project that included interventions for a reduction of CO, emissions by
57 % as compared to previously recorded data.

The project provided for the following interventions:

bus stops created with recycled material;
led based public lighting powered by solar panels on the roof of the stops;

e compactor bins for separate collection of waste powered by solar generators
(these devices press the waste and allow a reduction in weekly cycles of waste
collection as well as the volume needed for their storage in special centers).

The continued success of the Amsterdam Smart City project is the definition of a
strategic plan, marked by progressive stages which is fundamental for the imple-
mentation of the objectives and individual measures [22].

The following are, by subject area, some of the projects already implemented
and that are being implemented.

8Liander is a Dutch company active in the distribution of electricity and natural gas in the
Netherlands.
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3.2.1.2 Smart Energy

The project actions in the context of energy are central in the city strategy. In fact,
Amsterdam in this area, is a benchmark for all other European cities since 2009,
placing itself as an urban laboratory for energy and, as it can be seen from the
Table 3.1, with increasingly stringent targets.

As it can be noted, the largest share refers to the energy produced from waste
[23]. The electricity power plan from waste in Amsterdam, which is owned by the
municipal corporation AEB [24], produces 560 GWh per year of electricity and
548000 GJ of heat. The Amsterdam tram and underground, the town hall and the
public lighting system are all powered by the waste of the city. In addition, the
excess heat generated during combustion is used to provide district heating and hot
water to dwellings and enterprises. In the near future, the heat network will connect
more families (about 30000-50000), thus reducing the need for fossil fuel for the
boilers in the private dwellings.

The incinerator also produces 11000000 m® of biogas from sewage sludge. In
fact, thanks to a collaboration between the AEB company and Waternet (company
in charge of providing drinking water to the city and to keep the right level in the
complex Dutch groundwater system), a new purification plant of sewage sludge
next to the AEB’s plant has been recently built. The project allows using the sludge,
a byproduct of water purification, as biomass to produce electricity from renewable
sources through the incinerator. The agreement implies that AEB provides energy
and heat for the purification plant [25].

This suggests how the partnership between different actors, public and private, is
one of the keys to the success of Amsterdam as smart city.

About the electricity grid, the most significant work of the Amsterdam Smart
City Project is the implementation of a smart grid. In fact, all the city should soon
be connected to an intelligent network, which will allow, through monitoring and
control systems installed in each dwelling (energy boxes), to manage the energy
consumptions more efficiently. Currently there is one main project about smart
grids deployment ‘City-ZEN’ (City-Zero carbon ENergy). Showcase ambitious
pilot demonstration projects related to energy efficient retrofitting, innovative dis-
trict heating and cooling networks and smart grids at the level of districts are going
to be implemented, with the interesting background about the fact that different
infrastructures are today mixing, supplementing and even substituting for each

Table 3.1 EsFimates of Estimation of energy production 2020 |2025 |2040
future production of (GWh/y)

electricity from renewable

sources in Amsterdam. Data Solar energy 160 300 1000
from [22] Wind energy 380 540 740
Energy from waste 560 560 560
Total 1100 1400 | 2300

% of the total private consumption 23 29 47
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other. Besides this does not happen just for domestic heat system and gas grids, but
also for electricity, fuels, sewage, drinking water, ICT and solid waste.

The intelligent network aims to optimize consumption and receive more and
more green energy produced by small plants scattered throughout the city. In fact,
solar panels are continuously installed on the buildings of the city center as well as
micro wind systems, going towards a distributed power generation system.
Regarding the production of green energy, it must be said that the project started in
2009 by the installation of over 3000 solar photovoltaic panels on the roofs of the
buildings of one of the productive districts of Amsterdam (Zuidas district [26]). It is
estimated that the 3000 panels, having a production capacity of 0.5 MWh per year,
are enough to cover the energy used by 30000 employees in the district offices.

The future modernization of urban infrastructures also allows families to sell the
energy generated by small wind turbines or photovoltaic panels. In Amsterdam, for
example, groups of citizens gathered in green cooperatives to propose alternative
solutions to personally manage the energy market, producing energy and selling it,
having a substantial saving of the energy bills.

With its 400000 inhabitants, Amsterdam, like most large European cities, host
dwellings that are responsible for more than one third of total CO, emissions. From
the forecasts it can be seen how, by applying energy-saving technologies in
dwellings, the emissions can be considerably cut down; to that end, it was important
to develop in users (citizens) an awareness about the importance of energy effi-
ciency and of issues related to it. This is probably the second cornerstone of the
success of the smart city in Amsterdam.

To achieve the ambitious goal to reduce CO, emissions, in fact, the Municipality
adopted an energy strategy, which has primarily involved citizens. The three basic
principles, on which it was necessary to work to achieve the objectives, are: energy
saving, sustainable generation and waste heat re-use. As mentioned, it is necessary
an integrated approach to the energy issue, and citizens, in this new scenario, are the
main actors of urban transformation.

The “West Orange” [27, 28] project is one of the first projects carried out by the
city with the participation of citizens. The project founds itself on the assumption
that citizens are not naturally inclined and able to rationally control the use of
energy. In daily life, little or no attention is paid to the energy class of appliances
and their consumption. For this purpose, the project has implemented intelligent
technologies with the aim of changing the awareness on energy consumption.

Five hundred families, in the first instance, have tried an innovative energy
management system based on the use of smart meters, leading to a saving of 14 %
of energy consumed per family and an equivalent CO, emission reduction. The goal
of the project is to broaden the users served by these devices and connect up to
200000 dwellings with smart meters.

Another pilot project provides access to microcredit for 728 families, which can
finance the purchase of home appliances that are remotely controllable and high-
energy class, paying the mortgage payments thanks to the savings of energy
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consumption in the bill due the use of such appliances. These innovations have an
estimated cost of around 350 euros per household.

In the smart city vision, a growing number of private producers of green energy,
such as Onze Amsterdam Noord Energie, are rising [29]. The project of this
company, aims to involve citizens, of the North of Amsterdam and of the Waterland
region, in the production of green energy through the installation of wind turbines
in these areas: the aim is to be able to cover up to 20 % of the energy needs of the
Northern area families.

The initiative allows citizens to become cooperative members. They give their
land to the company and so they either become owners of these small wind farms,
or they purchase the shares of the installed mills. Thanks to this project, in
Amsterdam North, the residents produce the electricity needed to power more than
8000 households with seven windmills. The initiative also allows them to be active
in the management of the co-operative.

The city also has introduced a subsidy program to encourage residents to the
construction of green roofs and walls on their properties [22].

Finally, in the New West district there are about 40000 domestic users, about
10000 of which are powered by the new smart grid Alliander. The New West
neighborhood has also a high penetration of smart meters and solar installations.

The New West district was chosen for the realization of the first smart grids
project in the Netherlands. In this way, the number of smart meters, monitoring and
control devices is increased, thus producing a reduction in the number and duration
of outages and a greater possibility for customers to participate in the sustainable
energy generation.

Another important element driving the successful collaboration between citizens,
companies and administration is the transparency regarding the projects to be
pursued. All experiences and projects are propagated through a portal (ASC) which
is always updated: recently (2014) the French Prime Minister F. Hollande has
signed a cooperation project between the two municipalities of Amsterdam and
Lyon, with the distribution companies electrical reference and universities
(Technical university of Grenoble).

3.2.1.3 Smart Mobility

As we know, the transport system is one of the main responsible of air pollution in
large cities. In Amsterdam, one third of all CO, emissions come from the maritime
transport system. The port of Amsterdam, for cruise ships and cargo ships, is
located near the city center. The energy supply system of the moored boats, as for
most of the touristic European ports until a few years ago, relied on self-production
of energy through diesel generators on board.

The project “Ship to Grid” includes the installation of 73 electricity distribution
units from renewable sources on the banks of the river Ij with a total of 300
connections [30]. The moored boats can switch off their generators allowing the
reducing of CO, emissions of the city.
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The first phase of the project is addressed to touristic boats and those of freight
transport, the project is extending to all the other boats.

The shore power is available through connections that use a pay-by-telephone
system. With a single telephone call, the captain is able to activate a connection
with the shore power station by entering his personal code. The connection is
deactivated by logging off or plugging out at the connection point and the amount
of money owed will automatically be transferred from the vessels account. The CO»
emissions from the used renewable energy are minimal.

Regarding the mobility on the roads, the city of Amsterdam has decided to
launch a program to eliminate the internal combustion engines within 30 years. The
environment councilor Marijke Vos has outlined a project which provides 200000
electric vehicles on the road by 2040. The city also plans to install a network of
charging stations. The first goal is to have 10000 electric vehicles in circulation by
2015, with the expectation that gradually all of the city’s road mobility can be zero
emission.

Incentives will also be introduced to purchase electric vehicles, the owners will
have the priority to obtain parking permits for residents [31]. In Amsterdam, cur-
rently the waiting list to get a permit for residents is 5 years and the parking lots in the
center cost up to 5€ per hour. According to the plan of the councilor Vos, even the
touristic boats, that travel the canals of the Venice of the North, will have to convert to
electric engines. Moreover, freight transport in the city will be changed. Infact, only
one tram City cargo can carry the equivalent of four trucks goods each carrying 7.5
tons. In total, about 50 trams and 600 electric vehicles will be operational. They can
work between 7.00 and 23.00, instead of focusing only on the morning timeslot, as
provided for by the city’s regulations for transporting goods on roads.

The benefits will be seen at many levels: it is expected that the project “City
Cargo” [32] halve the presence of trucks and vans in the city, from the current 5000
to 2500 per day; in this way the carbon dioxide emissions are reduced of 16 %.
Halve commercial vehicles in the city also means to decongest and make safer road
circulation and reduce noise pollution. The City Cargo project will also result,
according to the organizers, in a yearly savings of 125 million euro for the city of
Amsterdam and in the creation of about 1200 jobs, involving the activities of
storage platforms and the distribution network of trams and electric vehicles.

It is common to think of Amsterdam as the capital of the bicycle, and it is also in
this field that the city is acting with sustainable projects. In fact, Amsterdam offers
services like Mac Bike, bike sharing with bicycle storage sidings (bike sharing was
born in Holland in 1965 and was then exported all over the world), or bike rental
which allows to have a rental bike also for several days.

It must also be considered that the Netherlands in the sixties had conceived the
Provo’s White projects against consumerism and for ecology; they proposed to
replace the traffic of cars with bikes, thanks to a public and free distribution of bikes
owned by the Municipality, painted in white [21].

Now more than seventy thousand bikes go around in the city of Amsterdam and
the bike-power made it dangerous for the impolite tourists to casually cross a bike
path.
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3.2.1.4 Smart Building

Within a smart vision of the city, one of the most complex issues is that of
designing energy efficiency measures on historical or constrained buildings, largely
present in urban centers of European cities. The canals of Amsterdam, which were
inserted in 2010 in the UNESCO World Cultural Heritage, are an example of how
big is this problem. Most of the seventeenth century buildings in the city is located
in the Canals area, and this is the reason why this is the most populated area and
also the most visited by tourists. In Amsterdam, like in most large cities, 34 % of
CO, emissions is linked to the building sector and in the absence of redevelopment
of the historic buildings, the competent authorities indicated that this percentage
would increase to 36 % by 2025. It then necessitated some sustainable measures
targeted in the historic downtown area experimenting new technologies which
respect the historical value and fruition of buildings. An example is the “De Groene
Bocht”, a seventeenth century building along the canal in the center of Amsterdam
used for offices, in which a large fuel cell technology® plant was installed for the
first time in the Netherlands.

The plant, based on the unit BlueGen [33], was developed by Ceramic Fuel Cells
(which is a state of the art German factory in this area). The system installed in the
building produces most of the electricity that the building needs, on site. In addi-
tion, the recovered heat is used for domestic hot water, bringing the total efficiency
above 85 %. Considering that the electrical efficiency of this unit is greater than any
other technology until now experienced, the Municipality plans to expand the use of
this system to a growing number of buildings in the city center.

Simpler and more immediate are the energy efficiency measures in the modern
buildings, that, if they were not directly designed and built as sustainable archi-
tecture samples, such as the Nemo building by Renzo Piano, located in the port
area, can adapt more simply to the technology progress in the energy-saving field.

In this sense, one of the first actions taken was an intervention on the prestigious
ITO Tower, office building located in the Amsterdam Zuidas area. The building is
sustainable thanks to the use of the latest monitoring technologies and intelligent
control systems. The office are, 38000 m?, has been subjected to a detailed analysis
about energy consumptions and CO, emissions.

Subsequently, through an energy management system (mini grid), thanks to a
network of sensors supporting a building automation system, the following func-
tions have been implemented: control of lighting, heating and cooling regulation,
building security; most of these actions resulting in lower fuel consumption.

Fuel Cells (FC) are considered by the entire scientific community an energy conversion tech-
nology with low environmental impact and high efficiency. The use of such systems also promises
substantial economic benefits due to the high conversion efficiency. Research in the field, started
20 years ago, is constantly changing especially for plants of large size, for which you do not have a
clear reading of the useful life of the system and has not yet reached a just technological maturity
that allows the widespread dissemination of this experimentally. As of today there are already
many companies that promote applications especially for small plants.
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Instead, within the public spaces of the city, such as parks, gardens and along the
main streets, it is expected the inclusion of Sun Spot; these are working outdoors
places where citizens can use the electricity produced by solar panels installed on
the roofs in the same areas, and use the public wifi network. The aim of the project
is to direct citizens to enjoy sustainably those outdoor spaces that the city offers.
Among the many projects to raise awareness on energy saving that cities and local
authorities continuously promote, the Smart School project has involved ten pri-
mary schools. The project was carried out through a competition that has rewarded
the school that in 1 year obtained the highest energy savings, also developing a
student’s web portal and specific lessons on this topic.

3.2.1.5 Sustainable Neighborhoods: Zuidas and GWL

Arriving in the historical center of Amsterdam, any tourist can recognize the main
elements that characterize the city: gothic architecture, cycle paths, canals and clean
public transport.

On the border between the old and the new, to the south, there is Zuidas, a
district commissioned in 1998 by the City of Amsterdam to De Architekten CIE
(professional studio that designed the master plan). As the name suggests in Dutch
the district has an ideal strategic location in close proximity to Schiphol Airport.

Zuidas, whose construction has already begun, will reach its full potential by
2040 (in line with the Zuidas Vision Document 2009, [34]). The buildings in Zuidas
host offices and homes. It will be a highly populated district of 2.5 km?, which
continuously grows in height; the skyscrapers in fact, are a key feature of the
district. The decision to build in height as well as being in accordance with the
tradition of the city’s buildings, linked to savings of building land, refers to an
architect teaching Les Corbusier “building space by removing the sky, means to
give it to the ground”; Zuidas is built in height so that large green areas and public
spaces around the skyscrapers may arise [19, 35, 36].

The other major point of strength of the project was to channelize the traffic to
decrease the polluting emissions from transportation, therefore the streets, right here
is the biggest surprise, become the hidden heart of the district. The main transport
infrastructures are in fact buried. At completion, there will be seven underground
tunnels, 1.2 km of trails, five of these dedicated to the railway and metro network,
with the aim of greatly strengthening the public transport and convey there about
50 % of trips, while more than 20 %, as usual for Dutch cities, will be conveyed on
the bike paths.

An example of harmonic development of technology and environmental pro-
tection is the Vivaldi Tower of Norman Foster & Partners. A single building with
two towers, 87 m high and 12 m wide, 24 floors designed in every detail: the two
blocks are not aligned to allow light to filter further. The north-oriented facade is
completely in glass, but those to the east, west and south are only 30 % to avoid an
excessive overheating due to solar gains.
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A green roof once again reminds Le Corbusier [36] and its roof-terrace, used as a
public space, as well as give greater thermal insulation. Rain water is not wasted,
but collected on-site and also purified naturally through a biotype consisting of
grass, reeds and water lilies. The excess of water eventually will feed the channel
crossing.

With the realization of the Zuidas district, Amsterdam claims that it will become
one of the ten most sustainable cities in Europe by 2040. The neighborhood is
growing phase-by-phase and, once completed, it will accommodate about 20000
residents and 50000 workers. By 2025 it is expected to achieve a 60 % reduction in
CO, emissions, with a contribution of renewable energies of at least 20 % of total
consumption, and with very advanced energy standards for buildings.

In the Netherlands, since more than a decade sustainable development criteria
are applied to the field of planning and building, and there are many sustainable
projects, such as the recovery of old brownfield sites, which have made the city
greener and livable.

Another example is the GWL district [37] arising from the recovery of an area
previously occupied by a company, which supplied water to the city of Amsterdam.
Its implementation is linked to an urban renewal program that has affected the entire
city. The preparation of the master plan was carried out by Kees Christianse and
West, who has worked on the design of the landscape and open spaces, which take
on a great importance in the project. The design of individual buildings was,
however, entrusted to different architects who worked in a perspective of sustain-
able architecture.

A large part of the materials resulting from the demolition of existing buildings
has been recovered to build the new district, and, where possible, it was decided to
retain the materials and structures, so as to minimize construction waste from
entering landfills, as well as the movements of the means of transport to and from
the construction site. The new district consists of 600 apartments distributed over an
area of 6 ha. Within the area there are new buildings, which act as a protective
barrier from the prevailing winds and protection from noise and pollution of the
nearby industrial area, and existing buildings reconverted into shops and homes.

The peculiarity of the district is that, although extended, it is designed so as to be
a car-free area. The choice, not only for environmental reasons, also derives from
economic considerations: the high environmental quality, in fact, makes it the most
attractive district for the wealthiest families that otherwise would not be transferred
to a region formerly known for being among the poorest district of the city. At the
west end of the neighborhood about 110 parking spaces have been provided for
residents, sufficient for just 20 % of them to which, among other things, it is
forbidden to park in the surrounding neighborhoods. This fact prompted 57 % of
the inhabitants in give up owning a car.

This was facilitated by the excellent public transport network and the strategic
location of the neighborhood, which is just 2.5 km from the central station. In GWL
there is an average of 4 bikes every three inhabitants, 39 % of residents have a
subscription to public transport and 10 % of them use the car sharing program.



3 Smart Cities: Case Studies 65
3.2.1.6 Ongoing Projects and Recent Innovations

This paragraph briefly summarizes the most important innovations in the various
areas that have been recorded in recent months in Amsterdam on the topic of
intelligent cities.

New “green offers”

In November 2013, seven new green projects, including a Green Deal “Smart
Energy Cities” [38] and Green Deal Fair Meter, were signed.

Soon through these projects in Amsterdam will be launched a number of part-
nership projects for converting most of the urban building stock of the town to
intelligent buildings (it is expected to apply by 2019 the concept of intelligent
building to 100000 units).

The Green Deal “Smart Energy Cities”, for example, is an agreement that aims
to develop smart technologies and concepts in the field of renewable energy and
using this energy transition, but also to promote employment. The Green Deal was
signed, among others, by the Ministry and the municipalities of Amsterdam,
Arnhem, Eindhoven, Groningen and Enschede.

East Coast Electric

During 2013, an agreement called East Coast Electric program was signed between
Microgrids US experts and EV dutch producers. It is a public-private partnership of
2 years in which 14 companies, start-ups, universities, research centers and orga-
nizations work together to improve the Dutch technology in the field of electric
vehicles and microgrids. Carolien Gehrels—Deputy Mayor of Amsterdam said
about this program: “A program like East Coast Electric makes sure that companies
in the U.S. look at our region as a hotbed of innovation, where they can do a pilot,
launch a product or establish themselves in the Netherlands as a gateway to the
European market” [39].

The family becomes a champion in energy savings

Waag Society—institute for art, science and technology—is a pioneer in the field of
digital media in Amsterdam. Over the past 22 years, the foundation has developed
into an institution of international level, a platform for artistic research and
experimentation, and has become both a catalyst for events and a breeding ground
for cultural and social innovation [40].

Waag Society is always active in the social context. Waag Society, now, is
looking for all ways to test and experience the energy approach of Dutch house-
holds. For this reason, the company continues to offer workshops and develop ideas
with the aim of encouraging the participation and knowledge of the citizens to
innovative projects.
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Open data platform: Amsterdam, Barcelona and San Francisco

Open data are a primary importance resource for smart municipalities. It exhumes
valuable information from file drawers and databases and puts it to work for the
benefit of people and their savings. It improves the transparency and openness of
governments. Ger Baron, IT program and cluster manager at Amsterdam’s
Economic Board said in 2013: “In Amsterdam we have been working very
intensively on open data for the last few years. Now it is time for the next step, a
step that we want to take with a couple of the leading cities in the world and our
ambition is to help set a standard for smart city collaboration” [41]. For this reason
the three capital cities, Amsterdam, Barcelona and San Francisco, have signed an
agreement (2013) for the creation of a digital platform to exchange useful infor-
mation and data for the innovation of urban processes.

City-zen

It is a project that sees a collaboration between citizens of Nieuw-West district of
Amsterdam and the Eco Cité de Grenoble in order to share and think about inno-
vative ideas. Within this project the Amsterdam district focuses on buildings. In the
coming years, 30 million euros will be invested in innovative projects for buildings,
especially in Nieuw West district. The City-Zen project [42] that sees the cooper-
ation of the municipality and of various companies (Waternet Liander, AEB,
Ymere) will study solutions such as smart grids and smart meters; district heating;
testing of products for energy saving; raising awareness of young on energy saving
through the definition of a video game to score (The Serius Game). The latter, by
reading data from smart meters, allows them to simulate the savings in the bill
generated by virtuous behaviors. Given the success that the games that reproduce
virtual reality have on young users (just as the SimCity game phenomenon), it is
assumed that this project will have a fundamental resonance in a substantial part of
home users.

Flexible street lighting

In the first months of 2013 it has kicked off the project carried out by the flexible
lighting Alliander che which put at the disposal of an “Open Smart Grid Platform”
that allows to monitor and manage all types of public lighting devices remotely.
Currently the system is being tested on 50 poles of the municipality.

3.2.2 Stockholm

The city'® is situated along the east coast of Sweden, developing over fourteen
islands that emerge where Lake Milaren meets the Baltic Sea. The city center is
located potentially in the water, in the Riddarfjirden Bay and the old town is

%Inhabitants 843.139 (2010 census); Surface 216 kmz, Density 3.9 inhabitants/km>.
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represented by Gamla Stan. Precisely because of these characteristics, the city has
been dubbed the “Venice of the North”.

The climate in Stockholm is quite varied from season to season because of its
northern latitude. Winters are cold and snowy mainly due to the weak enough
sunlight just before the middle of November until the end of January, while the
summers are mild and rainy, but also with anticyclonic periods. In the winter the
more or less intense frosts are daily and generally the temperature is just below
freezing even in the middle of the day. The hottest months are June and July, during
which the maximum temperature rarely exceeds 30 °C.

Stockholm is Sweden’s most densely inhabited city, in fact about 20 % of the
Swedish population lives in it.

Geographically, Stockholm has changed along time. During the nineteenth
century, it basically consisted of the downtown area of about 35 km? corresponding
to one fifth of the area currently occupied by the Swedish capital. In the following
century, it absorbed many other towns and the currently established city limits were
designed in 1971, with the exception of Hansta, which was acquired in 1982 by the
municipality of Sollentuna and turned into a natural reserve. In 2004, out of a
population of 765044, 370482 inhabitants are male and 394562 female. The
average age is 39.8 years, and 40.5 % are aged between 20 and 44 years.

The metropolitan area of Stockholm, Greater Stockholm (Storstockholm), or
Stockholm County, is a conurbation that includes 26 municipalities (including
capital). It covers 6519 square km with a density of 307 inhab/kmgq.

3.2.2.1 Stockholm Smart City

Stockholm has put into practice in a few years a number of actions that will allow to
reach the ambitious project to be fossil fuels free in 2050 [43].

Stockholm is a “green city” rich in parks and open spaces to cross and to spend
time: 90 % of the population live less than 300 m far from a green area. This choice
was further enhanced in the new city plan, which already from the nickname shows
that it is a “Walkable” city [44]. This allows an improvement in the quality of life
by recreational activities, water purification and noise reduction as well as biodi-
versity and ecology support.

Stockholm has already reduced CO, emissions by 25 % compared to 1990.
Currently they are less than 4 tons per capita, half the Swedish average. 69 % of
households have access to district heating, in which the share of renewable energy
is close to 70 %. The biogas is produced in plants for the treatment of waste water
through the digestion of organic sludge. In the eco-district of Hammarby, the waste
water from a single house produces sufficient biogas to cover the gas demand for
cooking use. Most biogas is currently used as fuel in cars and environmentally
friendly bus. The collection of food waste for biogas production has increased from
4500 to 18000 tons between 2008 and 2012. The city has an excellent system for
the treatment of waste and uses innovative production methods as an underground
transport system of municipal solid waste which works by suction. 25 % of the
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waste produced by the Stockholm is recycled, 73.5 % is recovered for use (by
incineration) district heating plant and 1.5 % is biologically treated [45, 46].

3.2.2.2 Smart Mobility

Stockholm has a strong mobility infrastructure system: subway, suburban trains and
trams. Public transport is very efficient and very used, the capillary networks are
integrated and, 90 % of the population live less than 300 m from a bus stop, on
average 60 % of commuters uses public transport and, during rush hours, the same
share reaches 80 %. All city buses are powered by bio-fuels and all subways and
trains are powered by electricity produced from renewable sources.

There are many cyclists of all ages, no scooters and, in the last 15 years, car use
has significantly decreased. The city government is committed to building new
infrastructures and to reduce the impact of transport. Among the initiatives, for
example, there is the construction of the Citybana, a gallery that will allow sub-
urban trains to cross the historical center and no longer travel on the central bridge
(Centralbron) which, connecting the north and the south of Stockholm, is one of the
main traffic arteries of the city center.

The company that manages all public transport, responding to the dictates of the
municipal administration, follows a strict sustainability strategy: 400 vehicles are
fueled by ethanol and 200 by biogas; the goal is to reach 2025 without public
transport powered by energy derived from oil. Today half of the buses use alter-
native energy sources.

The tariff system for accessing the city put in place by the Administration has
reduced the private use of vehicles by 20 % in 5 years, and incentives to car sharing
and scrapping have recently increased this percentage. Thanks to these initiatives,
noise pollution and air quality are improved and greenhouse gas emissions are
fallen by 14 %. Ethanol was chosen as an alternative to gasoline and diesel fuel
and, according to an established habit, it is the city government to set an example.
In fact, already in 2008, all public cars were supplied with clean energy.

The challenge for the future is the spread of the biogas produced with urban
waste, through which CO, emissions could be reduced by 85 %. For this purpose
the Bromma waste treatment plant has been expanded and is now able to produce
1.5 million liters of biogas each year that can be used for cars, for heating and for
domestic use.

On the housing front, there are many actions for sustainability, with energy
reclamation and strict saving strategies, starting again from public buildings.

Large urban transformations also become a springboard for experimentation and
environmental policies, such as Hammarby Sjdstad and, soon, the Royal Seaport, a
great opportunity to redevelop the suburbs and to make a piece of the city smarter.
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3.2.2.3 Sustainable District: The Hammarby Sjostad District
and the Royal Seaport

The eco-district Hammarby Sjostad (HS, one of the southern district of Stockholm),
is located at a few minutes from the historical center and since a few years ago it
hosted an industrial area. Sjostad litterally meand “city on water” and owes the
name not only to the fact of being alog the lake Malaren, but also because water is
the main energy source.

Located near the historic center, the Hammarby Sjostad district (HS) is one of
the southern district of Stockholm; it represents the first application of the plan
“Vision 2030 [47], which contributed to the victory of the European Green Capital
Award, awarded in Stockholm in 2010.

The district has a fairly high density, 22000 residents and 10000 employees over
200 ha, where spaces are bright, it seems there are no cars, with a modern
metro-tramway, tree-lined boulevards, pedestrian plazas traveled by bicycle.
Finally, water, which is present everywhere, is a fundamental component of the
project [48].

HS is a residential construction project: the district is also self-sufficient in terms
of energy thanks to the use of clean and renewable sources: biomass, biogas, solar,
hydrogen and a hydroelectric plants provide 8000 apartments of nearly all energy
needs [49]. The history of HS begins in the early nineties when Stockholm decides
to run to host the Olympic games in 2004. A team of architects and engineers
identifies the former industrial area of Hammarby the ideal space for the con-
struction of the Olympic Village. Already in the original design, the dominant
feature is the idea of eco-friendly architecture. Stockholm did not get the Olympic
Games, but the Hammarby project was not shelved, rather it was upgraded and
converted to residential use [49].

The strategic elements of the project are those that are not visible, especially in
the areas that affect mobility and waste management.

A light rail will connect the district to the city center, while a variant of the road
join the new Stockholm’s outer ring road. An impressive library, a large cultural
center, kindergartens and schools will make Hammarby Sjostad a small ideal city,
barrier-free and decorated with sculptures and fountains of young Scandinavian
artists. All domestic waste water flows are channelized into huge tanks in the
basement where, through appropriate treatment, slurry forms biogas that is imme-
diately used in the kitchens of such buildings, while the urban solid residues are
then collected and processed into fertilizer.

Half of the apartments in Hammarby Sjostad are equipped with this type of gas
cooking appliances. Even the waste, although separated, are collected in under-
ground tanks emptied by huge vacuums and sent for recycling (thus avoiding the
unsightly bins and minimizing the costs of collection). Non-recyclable wastes are
transported to the local incinerator. Their combustion produces heat enough to
cover 47 % of domestic heating. The remaining 50 % comes from combustion of
organic oil (16 %) and by the energy produced from the waste water (34 %). The
electric energy comes instead from solar panels placed on the roofs of buildings,



70 E. Riva Sanseverino et al.

able to guarantee the lighting of common areas, and half of the hot water demand
for domestic use. Hammarby Sjostad has a short, closed-loop recycling system, in
which the inhabitants contribute to “produce” up to 50 % of the energy required
simply by producing waste, while the remaining 50 % comes from other clean
sources: solar, water and wind farms.

Today the town plan of HS is the largest work carried out in Sweden over the
last 30 years. The project cost amounts to about 22 billion euro, of which 4 have
been spent on the construction of infrastructure.

In summer 2005 a service station was inaugurated to supply the first hydrogen
car, already produced in this country and that are added to green public buses, with
which the City of Stockholm is gradually replacing the old transportation means
(160 ethanol buses).

Walking in the neighborhood is enjoyable: it seems that it is possible to go in
any direction without encountering interferences, everything is pedestrian, from the
banks of the canals, squares, bridges, residences with direct access to water. In fact,
as well as in the part of Stockholm that was built in the postwar period, even here it
is hard to distinguish public from private spaces, green is the structure of all the
spaces, avenues, gardens, loggias, balconies, and there are no fences, everything is
accessible as in a green and open city, thus increasing the quality of life [50].

To the north, there is the Djurgarden, the former royal hunting reserve, which is
now the most urbanized part of the Ekoparken, first national urban park in the
world; it extends on 27 km? around and inside the city. It is a park that combines
urban and natural environments, with a great variety of landscapes, hills with
centuries-old oaken trees, lakes, sea bays, meadows, secluded rocky hilltops; also
encompasses parts of town, museums, theaters, residences, sports facilities. The
Ekoparken is an important piece of the project of “green wedges” or “green ways”
that cross the city, a strip of forest that creeps between the districts and allows
humans and animals to move for kilometers from the city center to the wild forests
that are in the north.

The green infrastructure is not interrupted by streets. Furthermore thanks to a
bio-sociotope approach, in developing the project, have been sought all synergies
between the functions related to the entertainment of the citizens and wildlife needs,
to allow people and animals to use the same space drawing mutual benefit. For
example, it has been shown that the gardens and vegetable gardens are excellent
points of support of the ecological network, places where animals find food and
hiding places, as well as cycling networks, strictly separated from the road, can be
ecological corridors for small mammals. Depending on these opportunities, the city
government promotes management agreements to support the residents in the care
of their property and green spaces taking into account the “ability to provide
services” to the fauna.

The added value of this experience is the integrated urban planning that is a
process that involves more than technical (by planners designers) also the public
administration, the citizens, the development companies. Since the preliminary
stages of the project, in fact, the various authorities and offices, which normally are
interested in different phases of the project, have met and have drawn together the
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plan in this new conceptual approach. “Hammarby Sjostad Project” [51] is also an
organization that acts in coordination with the Municipality of Stockholm and with
the Department of Urban Planning: these entities together are responsible for the
design and implementation of the District. The skills include finance, planning, land
reclamation, construction works and construction of infrastructures. The Hammarby
Sjostad project will be concluded shortly, but it can be assumed that the objectives
have been achieved and that they could be considered a best practice to demonstrate
the inherent potential of this design and planning mode.

In 2030 Stockholm will be the global leader as regards the development and
application of new technologies in the field of energy and environment: as of now it
is starting the construction of new neighborhoods, which will have the model
function on a global scale. As mentioned before, Hammarby Sjostad has since long
time attracted international attention and helped to position the Swedish capital on
the map of the cities that are in the first places in the world for the sustainable urban
development [52].

Another very big project still under construction is the Royal Seaport [53], which
will enable the city to achieve another important goal. Located in the Norra
Djurgardsstaden neighborhood, in the northeastern part of the city, the Royal
Seaport district will be the new major urban development area. Here it is planned to
build by 2025 an innovative and sustainable district; issues related to environment
and energy have gone through all the stages of urban planning of the area, which
began in early 2000, which provides inter alia for the creation of 10000 new
housing units, the first already built in 2011. The new development area focuses on
sustainable transport solutions and will be realized through efficient building pro-
cesses [53].

The area is located on the seashore and borders the first national urban park in
the world, the Ekoparken, a large area outdoors, very popular because of its floral
and faunal wealth, but also of its different cultural attractions. In this case, the city
government has imposed environmental requirements even more ambitious than
those of Hammarby Sjostad: buildings should consume less than 55 kWh/year/sq
m, the district Royal Seaport will be completely independent of fossil fuels by 2025
and completely autonomous from an energy point of view, also the parking spaces
will be half of housing. The recovery must be harmonized with the Ekoparken and
the park, conversely, will be the defining element of the project, with the nearby
Olympic Stadium, the University campus and the Main Hospital at the Karolinska
Institute.

The project generally aims to:

e Deepening the analysis of the Hammarby model, a supply of local energy
production system model based on waste, sludge, heat recovery from waste
water and district heating;

e Developing scenarios for the entire urban district in order to investigate and
show the vision and environmental policy objectives for the urban district;

e Organizing “laboratories for the future”, focusing on issues concerning strate-
gically smart living climate and innovations for sustainable urban development.
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3.2.2.4 Current Projects and Recent Experimentations

Through effective governance and a long-term strategy, the city of Stockholm, in
recent years, has positioned itself among the most modern cities in the development
of Information and Communications Technology (ICT). Some new technologies
will be developed and used to pursue sustainable development goals into a model of
smart city and neighborhoods. To do this, Sweden has developed a number of
projects to strengthen the link between universities and private companies. The
technological center of Kista in suburban Stockholm, for example, was created
following this logic to develop research and technological innovation of the Ericson
group. Today the group has more than 600 companies with 30000 employees in the
ICT sector. Ericson remains the leader of the projects implemented with the support
of specialized universities and major research centers in Internet and broadband
services. Encouraged by the public power certain Swedish technology centers have
gained a real weight and international visibility, and now constitute a European
model of successful clusters.

Example of how Sweden is at the forefront in this field is the partnership put in
place recently with Morocco [54]. By an initiative of King Mohammed VI of
Marocco, in fact Morocco will focus on smart cities to enhance its own territory and
revive its economy. As a consequence in 2013 an alliance with Sweden started for a
urban development plan of 9 million eurso. They are planning to build new towns
that will host about 1 million people on a total area of 5000 ha. That’s how
Stockholm, elected Green Capital in 2010 [55], will be able to offer its know-how
to other companies who want to become competitive through the development of
smart technologies.

Among the future projects of the city of Stockholm, there is the development
project in one of the suburbs of Stockholm (Jarva) [55, 56], which is about to
become the most productive solar district of Sweden. In fact when the new solar
power plant Familijebostader will be active, the city will double its solar production.
On November 11th 2014, the first part of the structure was inaugurated. In total the
six covered buildings will produce 350000 kWh of solar energy per year. The solar
cells will contribute to a reduction of carbon dioxide emissions of 230 tons. This is
equivalent to the use of a washing machine at 60 °C, 350000 times. In the second
stage, three additional buildings in Rinke by will be covered with 1150 m? of solar
panels. They will generate 150000 kWh per year. In total more than 10000 m? of
solar panels will be installed on 40 rooftops in the Jarva area. The work is a joint
effort between Familebostader, Svenska Bostéder and the housing stock of the city.
The work is part of Hllbara Jarva project.
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3.2.3 Freiburg

Freiburg'' is a city in western Switzerland, capital of the canton of Fribourg
(Switzerland hosts in total 26 cantons; they represent the states that make up the
Swiss Confederation, i.e. the state of the Swiss Confederation). It is at the center of
the historic region of Uechtland. In particular, Freiburg is located between Bern
(capital of Switzerland) and Lausanne (capital of the Vaud canton); it has a river
(La Sarine) which runs through the town. The canton of Fribourg is full of small
and large lakes, like that of Neuchatel and Murten. The region is very green and
extends between the Swiss Plateau and the Fribourg pre-Alps.

The entire area of Freiburg also enjoys a mild and sunny climate, in fact it is the
warmest region of Germany. It has more than 1800 h of sunshine a year and an
annual radiation intensity of 1117 kW/m?. The town itself has just over 220000
inhabitants and offers many cultural, historical and architectural heritage, including
the emblem of Freiburg, its Cathedral with its high Gothic tower, the ancient craft
building Kaufhaus, the ancient doors of the city or the green Schlossberg hill.

Even town planning is a tradition in Freiburg and this is especially accentuated
by known Bichle, small grooves filled with water, more commonly called
“streams” (about 30 cm wide and about 10-15 cm deep), present in the pedestrian
streets of the city center; once they were built as part of the sewerage system and
used to meet the fire emergencies.

From the nineties on, the city has made an environmental vocation choice and
today, even for tourists, the value of this is remarkable. Thanks to a high level of
environmental sensitivity Freiburg is a city with many green spaces [57], and also
has become, definitely, a “sunny city”. Here the opportunities offered by solar
energy have been recognized earlier than elsewhere. The solar panels are every-
where, on the roofs of the Badenova stadium, on the city’s Town Hall, but also in
schools, in churches and in private homes, on the facades and on the towers. So
much so that, for example, the local football stadium has become an attraction as
the first stadium in the world to have its own solar system. This pioneering action
has been reinforced by numerous awards that have led a large number of visitors to
visit some of the projects that are unique in terms of energy (for example, the first
solar building in the world self-sufficient from an energy point of view, the
‘Heliotrope, the solar village designed by Rolf Disch, or the zero energy houses of
the Vauban district).

The pride of the municipality is in fact the Vauban district [58], completed
3 years ago. All the houses inhabited by the more than five thousand residents
produce more energy than they consume through efficient buildings, solar panels
and solar thermal collectors. Another amazing aspect is the traffic management. In
Vauban, the number of cars per inhabitant ratio is seventy per thousand, this is
because mobility has been revolutionized through a careful analysis of the transport
needs of the inhabitants and have been offered alternative solutions, such as car

"Inhabitants 229,144 (2011); Surface 153.06 km?; Density 1497.09 km?.
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sharing and cycling trails. The reality of Freiburg is so unique to have triggered also
a specialized tourist market, with groups of professionals involved in urban plan-
ning, energy and architecture that arrive from all over the world for what has been
dubbed precisely the “Freiburg Tour”.

3.23.1 Smart Mobility and Smart Policy

From the analysis of the mobility it can be seen that Freiburg is a city committed to
environmental issues since the seventies. As early as 1969, the city of Freiburg is
committed to developing an urban transport policy that sought to ensure a good
level of mobility that does not invade urban development, nature and the envi-
ronment. The traffic of Freiburg and transport policy developed in the city has
attracted international attention because it gives preference to transport systems
compatible with the environment (pedestrian traffic, cycling, local public transport).

The city was recognized for his commitment to the “European Local Public
Transport Award” [59]. Among the successes of the transport policy we should
remember that between 1982 and 1999 thanks to the contribution of cycling, the
volume of traffic in the city has decreased from 28 to 15 %. At the same time,
public transport increased from 11 to 18 %, while the distances traveled by motor
vehicles decreased from 38 to 30 %. Compared to other German cities today
Freiburg has the lowest density of motor vehicles, with 423 cars per 1000 people.
The measures taken are to draft a compact city that can be crossed rapidly and that
includes strong neighborhood centers. Urban development should take place along
the main transport arteries and priority is given to the development of centralized
device growth. The restricted traffic area is zoned and the majority of households do
not own a car. The private motor vehicles are parked in one of two of the neigh-
borhood garage. Since 2006, the residential area has been linked to the city’s tram
system, enabling many people to do without the machine, using the local public
transport or using the bicycle.

Waste management is a primary concern [60]. In fact, in the district, paper,
plastic, organic material are fully recycled. The volume of waste per capita is well
below the national average. The city itself is a good example, using about 80 % of
recycled paper. The concept of recycling was introduced in 1991, and was sup-
ported by all sectors including the football club SC Freiburg, which has agreed to
support the initiative. Waste reduction is rewarded through a system of incentives:
the benefits are granted to households for the use of textile diapers, there are
discounts for collective waste disposal and for the people who produce compost for
plants through the disposal of their waste. Also since 2005 the non-recyclable waste
in the region is incinerated at a facility in the Breisgau industrial park, located
20 km south of Freiburg. The plant’s safety practices of waste disposal are very
rigid and maintain high environmental standards. The energy generated by the
fermentation of organic waste bio covers 1 % of the Freiburg energy demand.
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Consumers awareness about recycling is constantly raised through campaigns
and events. Since 1994, a disposal company Waste and sanitation (ASF) partly
privatized in Freiburg organized in partnership with schools of Freiburg
Eco-Station, courses and guided tours, a garbage Theatre for children in elementary
schools, competitions and teaching units, such as “Ideas, not waste” or “Children
and Agenda 21”.

3.2.3.2 Sustainable Neighborhoods: Vauban, Siedlung Solar
and Rieselfeld

The Vauban district is an interesting example of residential settlement. It was made
with the participation of residents that have actively participated in the planning
stage. The project is based on a great attention to the environmental, social and
cultural fields.

The promoters of the project were the City of Freiburg, the NGO Forum Vauban,
the owners’ committee, the building coop Genoa, the independent committee SUSI,
some private construction companies, the Eco-Institute for Applied ecology of
Freiburg and some other companies.'?

The district is about 15 km from the center of Freiburg and is located on the
areas previously occupied by a French barracks abandoned in the early nineties.
A big boost to the realization of the district came from the Forum Vauban, the NGO
founded in 1994 and in 1995 by the choice of Freiburg as a formal representative of
the community as well as in charge of participatory processes and the involvement
of residents in the planning. The Forum contributes to the construction of social
networks and good neighborly relations; in fact, it gives voice to the needs of
residents, developing innovative concepts in the environmental and social care
participatory aspects and those of communication, including the publication of a
neighborhood newspaper, Vauban Aktuell.

The district consists of two thousand homes for a total of about 5000 residents,
was built in accordance with criteria related to sustainability [61, 62] including:
balance between residential areas and productive areas, and also between social
groups; respect of the existing vegetation; priority to pedestrians, cyclists and public
transport, with the aim of reducing the use of cars and promote the accessibility of
public spaces, especially by children; delivery of services on-site [63]; participatory
planning of green areas and adoption of architectural and technological choices
aimed at reducing the demand for energy and solar energy development. In fact, the
installation of thermal solar and photovoltaic panels makes Vauban one of the
European neighborhoods with higher densities of solar technology [64].

2ITC (International Training Centre), the ICLEI (International Council for Local Initiatives
Environmental), FEW (the multi-utility Freiburg for water and energy, today became Badenova),
FAG (the agency car sharing Freiburg), Baugemeinschaft Modellprojekt Passivhaus
Vauban/Wohnen & Arbeiten (pilot project for living together “Living and working”).
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The Siedlung solar, designed by Rolf Disch, a renowned architect in Freiburg,
instead is a housing development built in 2001 adjacent to the Vauban district. The
solar district meets the ecological and economic requirements; in fact it consists of
houses, which can produce more energy than needed.

The civic engagement and collaboration among the inhabitants are important in
this district. Close to a natural reserve area covering 205 ha that serves the
inhabitants of Rieselfeld as a “green belt”.

The neighborhood is located on an area of 70 ha that became available from
brownfields. The planning principles that are the basis of the intervention relate to
the construction of multiple housing units and over 5 floors high—so high popu-
lation density—and then the application of the concept of adaptive urban planning,
incorporating the concerns of families, children and disabled. Overcoming the
classic “home-work division” has allowed the integration of industrial development
zones in the district. All homes are built with low energy consumption. In many
homes both solar photovoltaic and solar thermal units are installed. The energy
produced in the district is of different origin: renewable energy and district heating
together with a combined heat and power plant complete the framework on energy
supply. In the urban space green spaces, playgrounds, open spaces, cycle paths and
roads with restricted traffic that allow children to spend free time in the company
have a basic importance.

3.3 Mediterranean Cities

The following section deals with some examples of smart city from the
Mediterranean area. A special focus is given to the Italian cities. Those that since
2014 [65], and still today, fall within the “podium” of the Smart City Index ranking
list in Italy are analyzed. The Smart City Index measures the smartness level of all
116 italian provincial capitals through several indicators for the various charac-
teristics,'” with the aim of providing a tool to measure, understand and compare
different local situations, together with a dynamic and objective methodology.

The basic feature considered for ranking is the level of “intelligence” in each city
for the various characteristics that make up the smart city. The connotation of the
ranking, then, is highly technological because is focused on the digitalization of
services and the use of Information Technology. Italian cities offer a very delicate
context—historical centres and architectural heritage—where in most cases inva-
sive interventions, infrastructural or not, are stopped for reasons of conservation. It
thus seems very interesting to present some examples of excellence that, dealing
with many local Italian contexts, implement soft, non-invasive, but effective actions
that allow the achievement of high efficiency targets.

3Characteristics components of the smart city (Mapping smart cities in Eu, 2014, Brussels). Smart
governance, smart economy, smart living, smart people, smart mobility, smart environment.
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“Italy has a great heritage that the whole world envies us: the historical centres.
And I think the real challenge for the future is precisely to understand how these
new light technologies, through networks and digital sensors, can help us to get the
best from these cities” (Carlo Ratti).'*

3.3.1 Bologna

In many Italian Smart Cities rankings, [66] Bologna holds one of the first positions.

Bologna' is located in the Padana plain, Po Valley, on the Apennine hills
between the terminal parts of the Reno valley and of the Savena valley. The
absolute minimum temperature of the last 20 years recorded in the city was of
—11.6 °C (February 9th, 1991); summers are hot but as not muggy (less humidity
percentage) as they are in other cities far to the north on the Po Valley; summers can
also be very long, dry (as in 2003 and 2012). In July and August temperatures
above 37 °C are common. The success of Bologna in the Italian Smart City
rankings is due to a strategic alliance between research, business and public
administration, in order to develop useful solutions to address social and urban
issues, by putting technology at the service of citizens. The goal of the City Council
is to optimize resources and qualify existing city services, creating opportunities
and enabling citizens to participate and to contribute to their development. Thanks
to this alliance Bologna has gained a very good level of innovation. Citizens have
access to a high level of broadband coverage, thus making faster and more efficient
city services: for example, citizens have the opportunity to book medical care, to
pay medical fees and collect reports using a web-based platform (Smart Healt).
A high number of schools and classrooms have digital blackboards connected to the
Internet (Smart Education), citizens can use electronic tickets for public trans-
portation, get real-time information on traffic, parking and buses (Smart mobility);
they can also have access to online services throught the Electronic Identity Card
(CIE) and National Services Card (CNS), to require certificates and finally, citizens
have the opportunity to enroll their children paying school fees on the web (Smart
Governance).

For the energy sector, citizens can take advantage of the city district heating
network. They have systems of well-equipped public lighting systems with LED
lamps and flow regulators, thereby achieving a good level of energy efficiency. The
city of Bologna also has a high installed capacity of photovoltaic panels on public
and private buildings.

Mobility is powered by shared public means ranging from bycicles to cars.

“Interview to Carlo Ratti (professor at MIT e Director of the MIT Senseable City Lab) “Nuove
Tecnologie e Pianificazione Strategica: le Smart City del futuro” in http:/recs.it/it/
intervistaacarloratti.

Spopulation: 384.184 (2013); area: 140.73 kmg; population density: 2729.4 n/kmgq.
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3.3.1.1 Bologna Smart City

Bologna has managed to achieve such a level of innovation thanks to the imple-
mentation of specific and different actions, plans and programs.

To achieve the Kyoto Protocol'® goals and meet the commitment to keep the
global temperature rise below 2 °C [67] cities play a fundamental role as they can
improve a lot energy efficiency.

Improving energy efficiency of a city means to take actions on existing build-
ings, mobility, urban density, the way energy is used and increase the amount of
energy produced locally from renewable sources.

The EU in order to improve the energy efficiency of cities and energy production
from renewable energy sources is operating with different programs. The well
known “Climate-Energy Package 20-20-20” [68] and, more recently, the “2030
climate & energy framework™ and the “2050 energy strategy” have increasingly
ambitious targets for member states. These targets are then modulated for each
country and in Italy are then turned into local targets at regional level.

In Bologna, the tools'’ for sustainable energy planning have been set up for the
first time in 1982 with the BEST experience and have continued up with the “Urban
CO; Reduction” Project in 1995 [69] and with the Municipal Energy Plan in 1999
and, more recently, with the approval of the new Municipal Energy Programme in
2007.

The 2007 Municipal Energy Programme is the outcome of a work based on
territorial data collected through a GIS'® system in order to define strategies for
different areas of the city and evaluate the energy impact of new settlements and
renewal projects.

The Municipal Energy Programme, the last energy planning tool for the city,
selects homogeneous city’s areas for energetic, urban and environmental charac-
teristics and defines a set of specific performance standards in each BEU (Energy
Urban Basins) to bring a reduction of greenhouse gases emissions in each new
urban context identified in the new Urban Plan. This allowed an integration of
energy plan strategies within the new city Urban Plan and Building Code, in terms
of specific rules and requirements for urban projects.

°The commitments undertaken by cities with this document are related to the reduction of
emissions of carbon dioxide (CO,), methane (CHy), nitrogen monoxide (N,0O), hydrofluorocar-
bons (HFCs), perfluorocarbons (PFCs) and sulfur hexafluoride (SF4) by 2012.

7In 2008 the Municipality approved the new Municipal Structural Plan, a planning tool defined by
regional laws (L.R. 20/2000). The Structural Plan is valid for the mid-long term (around 15 years)
and lays down the general aims that are then interpreted by the Municipal Operative Plan approved
in 2010, which however has a term of 5 years, and by Urban Building Code approved in 2009. The
Municipal Structural Plan bases the feasibility of its forecasts on an environmental and territorial
sustainability assessment (VALSAT) which considers the environmental impact of proposed
actions, associating them with rules and limits pointed out in environmental sector plans.

18Geographic Information System.
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Together with to the first setting of tools for energy planning, also district
heating networks development started as well as the installation of renewable
energy sources within the urban context. The Municipal Energy Program of
Bologna identifies 16 areas of action on which the actions have been set. These are
referred to: energy saving in buildings; development of renewable energy, solar
thermal and photovoltaics; savings in the electricity sector; savings in the transport
sector.

Finally, the city of Bologna has joined, in 2008 (Resolution Odg 230/2008 PGN
27794972008 of the City Council), the Covenant of Mayors [70] in order to fulfill
the obligations outlined in the subscription of Italy to the Climate Energy Package
20-20-20. The first step to implement, for the Covenant of Mayors signature, is to
make up the Action Plan for Sustainable Energy (PAES), which lists actions to
improve energy efficiency in the city. The guidelines developed by the Joint
Research Centre, JRC, of the European Commission on how to develop an Action
Plan for Sustainable Energy claim: “Adaptation of city structures, including the
allocation of sufficient human resources is a formal commitment by the signatories
of the Covenant of Mayors. Therefore, all Covenant signatories should adjust and
optimize all their internal administrative structures. They should designate specific
departments with appropriate skills and allocate human and financial resources in
order to fulfil the commitments set out in the Covenant”.

To draft the PAES of Bologna, the Municipal Energy Program of 2007 [71] has
been taken as a reference. The PAES [72] describes the guidelines for the efficient
use of energy, through a detailed definition of the individual actions to be followed
and that are necessary to achieve the objectives. As regards the inventory, the
Municipal Energy Program of 2007 provides data up to 2004'° and does not
distinguish between installations subject to Emissions Trading Scheme®” and
installations that are not subject to such scheme (introduced in 2005). Although it
also contains some parts related to energy consumption, consumptions for public
lighting and municipal transportation are not explicitly reported. Therefore, to draft
an inventory updating data since 2005 and consequently the PAES, it was necessary
to review and update all the data collected in the Municipal Energy Program.

“Reference Year for Italy for the inventory of emissions.

2*European Directive CE/2003/87 October 13th 2013. The EU ETS works based on the ‘cap and
trade’ principle. A cap is set on the total amount of certain GHG that can be emitted by instal-
lations covered by the system. The cap is reduced over time so that overall emissions get reduced
along time. Within the cap, companies receive or buy emission allowances which they can trade
with one another as needed. They can also buy limited amounts of international credits from
emission-saving projects around the world. The limit on the total number of allowances available
ensures that they have a value. After each year a company must surrender enough allowances to
cover all its emissions, otherwise heavy fines are imposed. If a company reduces its emissions, it
can keep the spare allowances to cover its future needs or else sell them to another company that is
short of allowances. Trading brings flexibility that ensures emissions are cut where it costs least to
do so. A robust carbon price also promotes investment in clean, low-carbon technologies.
According to the Convenant of Mayors rules, industries under the ETS should not be considered in
the emissions inventory.
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Moreover, joining the Covenant of Mayors means for signatories the obligation
to draw up an inventory of the total amount of CO, emissions (Baseline Emission
Inventory, BEI).

Finally, on July 30th, 2012, the municipality of Bologna and the University and
Aster’! have signed a memorandum of understanding for the establishment of the
platform project “Bologna smart city” in order to rethink the city and enhance the
knowledge and technological innovation, through the extensive use of ICT, and to
address the economy and the lifestyles of their inhabitants. While focusing on
research then, the city of Bologna is investing in energy, services, digital tech-
nology and cultural and environmental heritage.

The Bologna Smart City Platform has characterized 7 different thematic areas on
which its action could be developed:

1. Cultural Heritage (Valorization and upgrading of historical and cultural heritage
and tourism)

2. Iperbole 2020** (Re-designing of the Civic Network Iperbole);

3. Intelligent networks (smart grid), Ultra-widebrand Fiber to the Home (FFTH)
e Smart Lightning

4. Sustainable mobility (development of a smart eletric mobility network)

5. Safe districts: (retrofitting of public and private heritage, monitoring building
safety, waste management, home automation and new environments for
knowledge workers and researchers)

6. Health and wellness (e-care, e-health, processes optimization and business
intelligence);

7. Technical education (development of projects in education, promotion of new
technical and scientific knowledge).

The “Bologna Smart City” project has also helped the Digital Agenda of the
town, which aims to make the city of Bologna smarter, laying the foundation for
sustainable development based on ICT.

The city of Bologna since 2012 has successfully inaugurated the “Smart City
Exhibition”, event and physical place of discussion for public administrations,
businesses and research organizations focused on the smart city topics. A place
where projects, difficulties encountered and the new challenges for Italian cities can
be discussed.

The conference that took place in the last edition (October 16th 2015, Smart City
Exhibition, 2015) entitled: “Meet Smart cities: where smart cities meet innovation”
[73] was an opportunity for social innovators to meet with urban policies so as to
boost the capacity of fundraising supporting projects of urban transformation.

2!Consortium between the Emilia-Romagna Region, Universities, CNR and ENEA, whose aim is
to promote innovation in the production system, the development of facilities and services for the
industrial and strategic research the collaboration between research and business and the opti-
mization of human resources.

22“Iperbole 2020~ is a project of the City of Bologna to experiment citizens’ involvement through
the use of social media.
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The cited initiative “Meet Smart Cities”, a competition promoted by the National
Observatory of Smart City, is in line with the convention that binds the Association
of Municipalities in Italy, ANCI, and the National Youth Agency in the promotion
of the participation of young people in social innovation for intelligent urban
community construction, with the support and collaboration of the Smart City
Exhibition initiative.

During the closure meeting of the initiative, on September 2nd 2015, Mayors,
Councillors and managers of Observatories interested in the development of city
services and innovative policies took part to the meeting. Participants have had the
opportunity to listen and deepen the proposed solutions as well as to analyze the
opportunity to adopt them in their territories. Also companies and potential private
lenders have took part in the meeting.

3.3.1.2 Smart Energy

One of the most important aspects to achieve sustainability in the building sector is,
without doubt, the use of renewable sources to meet both the electrical and thermal
requirements. Many municipalities, in recent years, have adapted their Municipal
Building Regulations, introducing the installation of photovoltaic panels and solar
thermal or the installation of other types of renewable energy sources (micro-wind,
biomass, etc.) as mandatory requirements [74]. The production of electricity from
renewable energy sources in the territory of the municipality of Bologna until 2001
relied on a hydroelectric plant and on two biogas plants (wastewater treatment and
landfill waste). Since 2002, there has been an increase of installations of photo-
voltaic energy systems, which have had a significant acceleration with very con-
venient feed-in tariffs. All installed equipments do not exceed 20 MW and
therefore, as detailed in the Guidelines of the JRC; they must be considered in the
emissions inventory.

From some data analysis, it is possible to note how the energy production from
hydroelectric energy has been decreasing along the years, due to some problems of
water management of the supply channel.

Since 2007, thanks to the functionality of the wastewater treatment plant IDAR,
the production from biogas is significantly increased. Similarly, since 2007, a
considerable and progressive growth of photovoltaics was observed and in 2009
such source achieved levels that are comparable with the production of biogas. The
Municipality of Bologna shows in 2005 a production of electricity of 12909 MWh
from renewable energy sources and cogeneration.

This production has been increasing over the years thanks to the national
incentive mechanisms and through the legal obligations imposed for the new
buildings.

With respect to the heating requirements for buildings with the European
Directive 2002/91/EC on Energy Performance of Building and its implementation
in Italy with Legislative Decree 192/05 and Decree 311/06 has made explicit the
requirement for installation of renewable energy plants to fulfil the heating
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requirements of the building, relatively to the share of the production of domestic
hot water. The Emilia Romagna region has implemented the obligations of the two
Decrees 192/05 and 311/06 in the DIg 156/08. On the other hand, the region has
granted that the requirement can be fulfilled if an equivalent amount of power is
obtained through high performance cogeneration and fossil fuel or by connecting to
the existing district heating network. Article 51 of the Municipal Building
Regulation of Bologna states that: “...the district heating network (named TLR) is
composed of plants producing heat and possibly cogenerate electricity...”.

In order to reduce the consumption of energy from non-renewable sources, the
energy production, recovery, transport and distribution infrastructures employing
renewable sources and assimilated must be considered. In the case of a new
cogeneration system and its network of heat distribution (and possibly cool), the
values of energy performance defined by Decree No. 20/2007 and the resolutions of
the Authority (IRE min, LT min) must be respected.

For electric power plants with rated power below 1 MW, the overall perfor-
mance ratio (the ratio of the sum of useful electricity and useful thermal energy over
the energy content of the fuel used) must be at least 70 %. For installations
exceeding 1 MW, the same performance ratio must be at least 75 %. If the plant of
TLR is not connected to a cogeneration plant, the efficiency (ratio of heat provided
to the users and energy used) must comply with the minimum of 85 %. The plant
design must be accompanied by a study that highlights the energy-environmental
advantages for comparison with other high efficiency solutions.”

The energy efficiency issue and related energy savings is addressed by the
European Directive 2012/27/EU on efficiency in final-use of energy and energy
services and by the Italian transposition law (Legislative Decree no. 115/08) which
puts a number of provisions also for public administrations (art. 12, 13, 14, 15).

The Emilia Romagna Region, with the Regional Law n. 19, 29/09/2003, has laid
down rules for the reduction of lightning pollution and energy saving for public
lighting.

In Italy, energy consumption directly chargeable to public lighting amounted to
2 % or approximately 6 TWh/year.

This figure decreases for the city of Bologna, where it accounts for 0.4 %. With
regard to the containment of electrical energy consumption, the law requires that the
new lighting systems must have a degree of efficiency at least equal to the lighting
systems based on sodium vapor lamps. Lighting systems must be equipped with
devices that regulate the emission of light in certain hours defined by the munici-
palities of at least 30 % compared to the values at full capacity. Obviously, such
instructions apply also to the retrofitting of existing plants.

To support and encourage energy saving, the necessary interventions in public
lighting systems are recognized within the Energy Efficiency White Certificates
scheme [75]. Besides, the Municipality of Bologna in order to be able to achieve
energy savings has recently signed an agreement (lasting 9 years) with Enel Sole.”

Z3ENEL Sole is an Energy Service Company.
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The administration ensures that the new contract will guarantee more efficiency
and quality, with advantages in terms of energy conservation and retrofitting of
plants.

Furthermore, the type of new system to be installed is used as a “base” for the
exploitation of other technologies, such as wi-fi or cameras for video surveillance
(intelligent lighting poles).

Thanks to the agreement with Enel Sole will be invested approximately 6 million
of euros for the replacement of 24000 bulbs (with increased efficiency of at least
30 %) and 1000 km of cables to create a network of remote control that will
involve about 30000 light points (66 % of those that are installed) ensuring
Municipality savings between 450000 and 500000 euros per year.

The new system, finally, will also increase the use of LED lighting since the
latter can reach a luminous efficiency of 120 Im/W, which makes them fully
comparable to high pressure sodium vapor lamps.

LEDs additional benefits are:

e High lifetime (up to 100000 h, against 20000 of sodium lamps), greatly
reducing maintenance costs;

e Immediate switching and possibility of light regulation with different
methodologies;

e Possibility to define light color from warm or cold shadings (that of sodium
lamps is typically yellow). The LED lamps are also the solution currently
adopted for the traffic light redevelopment.

3.3.1.3 Smart Mobility

The Urban Traffic General Plan (PGTU), approved in 2007, is the municipal
planning tool aimed at improving traffic conditions and road safety, reducing noise
and air pollution. Another main aim is to produce energy savings, in accordance
with the existing planning instruments and transport plans and with respect for
environmental values .

The Plan reorganizes the urban mobility in the short and medium term. The
actions of the PGTU are aimed at an overall improvement of the citizens quality of
life through measures for increasing public transport systems and reducing private
mobility, the increasing number of bicycle paths and for improving deprived sub-
urban areas. Reducing air and noise pollution are also main objectives of the Plan.

To ensure a smoother traffic flow, solutions have been designed to follow the
geometric shape of the road section with appropriate adjustments and treatments of
the road surface; in this way, it was possible to improve the safety of cyclists and
pedestrians.

Also with the objective of encourage the daily use of bicycle, the number of
kilometers of cycle paths has been increased from 60 (2004) to 94 (2010), in
addition to this, also 30 km of nature trails and 4 km of cycle-paths on open bus
lanes have been created, so that the total network is now 128 km long. Pedestrian
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areas have been increased as well from 65,000 m? in 2003 to 103,200 m? in 2010
with an increase of 60 %. With regard to local public transport, the ATC (Municipal
Transport Company) has continued in recent years its entire fleet renewal. With
regard to urban bus service, those powered by natural gas have almost tripled, rising
from 54 in 2004 (10 % of the total) to 149 in 2010 (31 % of the total); hybrid buses
are now 41, while the trolley buses and electric buses are 68 in 2010: the three types
of buses represent 23 % of the total fleet.

The Bologna Municipality is carrying out in recent years (2015-2016) several
projects for shared and sustainable mobility (bike/car sharing) including Biciplan
project [76] and others.

The European Investment Bank (EIB) [77] has recently (2016) approved
fundings for 50 million Euros for the project “Urban Environment” of the City of
Bologna and for the multi-year programme of public works and investments from
2016 to 2018. The funds will go towards the construction of bicycle paths and
pedestrian areas, the promotion of smart mobility solutions (and for safe road
solutions), the construction of public infrastructure and public spaces for social
inclusion. A big project, aimed at improving the quality of life, urban regeneration
and development of smart city & smart community projects.

3.3.2 Torino

The City of Turin,”* located in the western part of the Po Plain, covers an area of
about 130 kmq, mostly flat. Surrounded by the Alps and the hills, crossed by four
rivers (Po, Dora Riparia, Stura and Sangone), it has an environmental heritage that
few cities in the world can boast and one of the highest urban standards of green
area per capita: 18 million m? of green areas, continuously expanding.

The resident population of Turin city center, in 1991, amounted to 979839
inhabitants, and it dropped over the following years, reaching the historical mini-
mum in 2002 (896818 residents), for the benefit of the metropolitan area munici-
palities, gradually grown in population. In subsequent years, there has been a slight
increase of population, mainly due to the increase in the number of foreigners.

Always identified as the automotive industry’s capital, Turin was the main actor,
in the last three decades, of an important process of transformation, from an urban,
cultural and economic point of view.

According to Képpen Climate Classification,”> Torino belongs to the C band:
temperate climate of the middle latitudes with warm summer (average absolute

2*Population 905,444 (2012), Area: 130.34 kmgq, Population density 6947.63 inhab/kmgq.
Z5Koppen climate classification is one of the most widely used climate classification systems. It
was first published by Russian German climatologist Wladimir Koppen in 1884, with several later
modifications by Képpen, notably in 1918 and 1936. Later, Germanclimatologist Rudolf Geiger
collaborated with K&ppen on changes to the classification system, which is thus sometimes called
—Geiger climate classification system.
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temperature of the warmest month of not less than 22 °C), cold winters and no dry
season. More precisely, Turin has a temperate sub-continental climate, with cold
winters and relatively dry and hot summers. The productive decentralization in
other parts of the country, started in the mid-seventies, has created massive urban
empty spaces, characterized by a progressive decay that has affected, in particular,
the areas located along the railway road that crosses the city from the north to the
south in an almost barycentric position. In this area, since the beginning of the
twentieth century, had been located the major industrial establishments, progres-
sively embedded by the urban-residential expansion. The urban renewal, begun in
the Nineties, has deeply affected the infrastructural system (rail transport system,
main roads etc....), the conversion of large abandoned industrial areas, suburbs and
working class neighbourhoods with a significant involvement of inhabitants. The
Olympic Winter Games which were held in Turin in 2006 [78] have left a legacy
that is not just about material aspects, such as large sports facilities or the rede-
velopment of the rich cultural and historical heritage that Turin has, but also the
international visibility of the city with a tourist vocation and able to host major
international events.

Turin has never presented historically a fringed suburb, linked with the sur-
rounding rural settlements system: each period of expansion has paid the formation
of more or less defined edges, but always marked by their autonomous “centripetal”
configuration, to the city, characterized by:

High density of both occupied land and built volumes;
Urban plant of compact zones: 3/5 blocks developed along leading road;

e Formation of “insulae” [79] [specialized for the production and for “great ser-
vices” of the industrial city, intensively built and forming a barrier as compared
to the rest of the city;

e Strong identity compared to external built elements, as out-door “villages”,
suburban historical centres, that once incorporated in urban development
become decentralized polarizations, with own features (low density, system
model along the road, not completed blocks, etc....). Turin has experienced an
overwhelming and uncontrollable growth dependent on structural
socio-economic phenomena of the entire nation. The development is grafted
onto an older and powerful urban structure, which succumbs only in the fifties,
when the city, carrying out an unplanned growth, jumped from 700000 to over
1100000 (1980) inhabitants, and connected to the urbanization of the belt
centers, setting up a complex metropolitan area.

The relationship between pre-twentieth-century center and expansions is marked
today by large nineteenth-century strategic choices. In the areas of more recent
urbanization some important connection to the urban system are now missing and
the urban grid suddenly switches from axial knitted areas to autonomous plant
zones with block buildings. The existing urban structure has a parallel axis system
around an ancient core surrounded by just two or three main avenues. The parallel
nineteenth-century road axes—developed in the 900—are made up of avenues,
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while the large metropolitan road system, now passes throught radial avenues and
rings consisting in ancient belts and their expansions.

Not least in the urban development plan is the relationship between the structural
road system and the “rigid” elements of the wider territorial system: the river and
the railroad.

The removal—or at least—the different role of the territorial infrastructure,
through the implementation of major projects (such as the provision of rail axis
modification in Turin), involves major upheavals and the formation of new seg-
ments of the more structural part of urban system. The new Master Plan [80]
assigns the main role of urban renewal to the two “backbones”, conceived as urban
renewal axes, directly connected to the centre and periphery, based on the urban
transformation potential, permitted by the railway system changes. Around the
urban areas, built with similar intensity and attention to the central areas, the
economic viability of the irrigated plain at the confluence of the two rivers (Dora
and Stura) with the Po has generated a widespread settlement pattern, of rich and
frequent farms, many of which are magnificent villas and still have densely
innervated the territory with water and land system infrastructures. Residential
expansions are preceded, in the history of the twentieth century in Turin, from
localization of large industrial complexes, large services, however of external
functions, which generated centrifugal traffic flows. Fiat (or the manufactures
related to river water cycle) generated a multipolar system, essential structure of any
metropolitan area, but also the primary factor for the making-up of interstitial urban
voids, of intermediate unfinished areas, of “inner edge areas”.

3.3.2.1 Torino Smart City

Recently Turin applied to become smart city [81] for the development of low
carbon technologies.”® It is the first Italian city that can boast concrete steps towards
the transformation in a sustainable city, capable of responding—more and more—to
citizens needs by reducing its environmental footprint. By joining the Covenant of
Mayors, initiative which commits cities to reduce their CO, emissions by more than
20 % in 2020 with interventions and actions within the powers of local authorities,
Turin has undertaken to draw up and implement its own plan of the Sustainable
Energy Action (TAPE).

Specifically, CO, emissions fell in Turin from 6270591 tons in 1991 to 5100346
tons in 2005, a decrease of 18.7 % over the period. Per capita emissions in 2005
stood at the level of 5.6 tons/inhabitant.

The city of Turin is now working towards two main directions: energy recovery
and sustainable mobility. The actions foreseen by the Action Plan expect to rise, by

?5The Initiative “Torino Smart City” represents the new and ongoing innovation policy framework
for the city of Torino. Its aim is to strategically design a new sustainable urban development policy
framework in order to respond to upcoming societal challenges, thereby improving territorial
competitiveness and becoming a better place to live, work and move.
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2020, at an annual savings of about 350 million, with a direct economic benefit for
people.

3.3.2.2 Turin Action Plan for Energy

The plan foresees a reduction in CO, emissions of almost 1.5 million tons per year,
with a total result above expectations imposed by the European Commission for
2020.

The actions which will contribute to obtaining these results will mostly be
undertaken in improving the energy performance of existing buildings (retrofitting),
in the use of renewable sources, in the development of public transport to reduce the
use of cars and the extension of district heating, which will serve 45 % of the
residential volume. The economic results of the Plan will allow an estimated sav-
ings of nearly 800 million per year for the entire urban system. This is due to the
implementation of very effective measures, realized in a short time.

The Action Plan for Sustainable Energy of Turin (TAPE)*’ processed according
to information provided by the European Commission, includes:

1. the basic inventory of CO, emissions related to 1991 (chosen from Turin as
reference year to quantify the reductions of emissions in 2020);

2. the Inventory of CO, emissions related to 2005;

3. the Action Plan is the set of actions identified and activated in the period 2005—
2020 that promote energy savings, increase energy efficiency and the use
renewable energy sources (51 actions in the fields of construction and service
sector, industry, transport, local production of electricity, district heating, spatial
planning, Ecological Public Procurement, stakeholders involvement);

4. the Executive summary where the CO, emissions data excluded the industrial
sector are reported.

The most significant actions undertaken by the City until 2020 relate to three
main areas.

1. Mobility

Mobility will be more sustainable thanks to the completion of the metro line and the
construction of new sections, modernization of the public transport fleet, increased
bicycle mobility and greater diffusion of low emissions vehicles. The measures for
mobility will iply a reduction of CO, emissions by 2020 to 261679 tons/year.

*’The milestones to remember are: January 29th, 2008 in the second edition of the European
Sustainable Energy Week, Turin has expressed the willingness to join the Covenant of Mayors
initiative. On May 20th 2008, there was the pre-accession to the Covenant of Mayors with the City
Council Resolution. On January 19th, 2009 with the approval of a formal accession City Council
Resolution of the City to the Covenant of Mayors. On 10th February 2009 in Brussels during the
European Sustainable Energy Week, the official subscription to the Covenant of Mayors.
September 10th, 2010 approval by the City Council of TAPE (Turin Energy Action Plan).
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2. Buildings retrofitting

As for the buildings, they must be exploited through national, regional and local
incentives to redevelop the property portfolio of the City and Region. For this
sector, the CO, emissions will be reduced by 2020 to 259476 tons/year.

3. District heating network

The extension of the district heating network will serve 67 millions of m® by 2020.
The extension of the district heating network will be the following:

2005: 29 million m> served;
2010: 40 million m> served;
2020: 67 million m® served;
CO, emissions reduction to 2020: 567679 tons/year;
Reduction 1991/2020: 41.90 % = 2627404 tons/year.

3.3.2.3 Smart Mobility

The urban traffic has become a strategic variable for the urban systems sustain-
ability challenge, especially in Turin, where the motorisation rate is one of the
highest in Italy. The solution to such a complex issue requires a strong commitment
in terms of innovation, beginning with the urban policy methods and contents with
the aims of reducing greenhouse gas emissions and decreasing traffic accidents.
These are indeed the priorities of the Urban Plan of Sustainable Mobility (PUMS)
[82] approved by the City Council of Turin. The latter is a strategic document that
analyzes the Turin reality with regard to mobility and every project for the next 10—
15 years.
The new plan defines guidelines, goals and concrete actions:

1. Access to the city area

The aim is to control the access to the territory, through the analysis of the demand
expressed by citizens, from a systematic one to an erratic one to encourage the use
of public transport, reduce congestion, protect the environment and improve the
livability of places.

2. Accessibility for people

The PUMS supports the right of anyone to move in urban areas (walking, cycling,
using public and private motorized vehicles), paying particular attention to the
weakest people: children, elderly, disabled. It must be guaranteed easy accessibility
to mass transit, facilitating their use both at bus stops as well as on board. It must be
ensured the continuity and quality of pedestrian routes, eliminating physical barriers
and environmental obstacles, making safer the intersections between pedestrian and
vehicular routes.
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3. Metropolitan/Tramline System

Policies that reduce the polluting sustainable mobility must be developed and
encouraged. In this context the following types of mobility are supported:

— the “zero impact” slow mobility (pedestrian traffic and cycling);

— public and private transport with low impact;

— collective use of cars (sharing/pooling mobility systems), for which the mea-
sures imply the reduction of the share of private road transport for urban
mobility.

The goal of the Urban Sustainable Mobility Plan of Turin is to make the public
transport system, more competitive, to discourage individual journeys and reduce
congestion thus improving access to urban functions. The PUMS promotes an
integrated urban transport system, fostering intermodality between private and
public transport modes. Safety and efficiency to the urban road network is also a
main concern. The improvement of road safety is pursued in accordance with the
objectives that are defined from the EU and the Piemonte Region while respecting
the reduction of road accidents. The Plan indeed sets up projects and pilot actions in
critical areas that will be evidenced by the data on road accidents and timely
reporting of local stakeholders.

The use of info-mobility to manage urban traffic (public and private) is a ver-
satile tool for the real-time reporting of all anomalies of the circulation (construction
sites, events, limitations) and to provide decision support for the choice of paths and
the most convenient transport mode (sms on mobile phones, on-board equipment,
Internet). With this in mind, the extension of remote traffic management systems is
growing more and more.

Finally the implementation of the plan through suitable governance means. The
actions will be based on three key concepts:

1. Participation. Through periodic comparisons on the various topics included in
the Plan.

2. Communication. Informative campaigns on the choices of the Plan and the
Internet portal will be the implementation instruments.

3. Monitoring. Periodic surveys on mobility and quality of public transport

Another pillar of the plan is cycle mobility. Since February 2004, the City has
approved the “Plan of Cycle Routes”, which detailed the Urban Traffic Plan. The
planned urban itineraries are planned also in relation to cycling suburban existing
and/or planned network. The Plan provides for a development of the cycling net-
work in the city area, which allows to go through the city along the main roads and
that is functional to recent years urban development that has strongly influenced the
change of Turin’s urban fabric.
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3.3.2.4 Smart Economy

The Turin Smart City Platform®® will expand responsibilities, fostering the pene-
tration of innovation in the urban landscape of Turin. Cross-fertilization of expe-
riences between research centers, universities, industries, professionals, citizens,
policy makers, will be an asset for new urban economy. The first step toward
keeping the recognition of smart city is the involvement of entrepreneurs in the
creation of “smart” city solutions. The areas will range from building to mobility
sector, from infrastructure to electronics. For a transition to a low-carbon economy,
a synergy between public and private sectors will be required, involving many
enterprises and institutions of the territory. These actors, each with their own skills
and resources, will play an essential role in reaching the goals set by the City. Turin
will become a sort of experimental laboratory in the field of clean and efficient
technologies. The “social aspect” is not only an aspect of Turin Smart City, but is
also the aim and the work methodology. Turin Smart City will be characterized by
its “bottom up” approach.
Strengths of Torino’s Smart City policy:

— The project has a holistic and integrated long term approach;

— Strong accent on the benefits for the city-users;

— Social innovation as a key interventions axis;

— Sectoral prioritises are complemented by horizontal priorities such as adminis-
trative innovation and stakeholders and citizens’ engagement;

— New territorial governance patterns—both in relation with the wider
metropolitan area and with the industry—thanks to the creation of the so-called
Torino Smart city Foundation.

3.3.2.5 Smart People

The skills developed in Turin will be called to a great effort to set up and test new
large-scale solutions, systems, technologies for improvement of quality of life in the
city. It is an effort that, in a decade, is helping to form a new leader class which is
much more innovative, courageous and talented than that of today. Despite the
innovative and forward-looking activities, the city implements specific initiatives
such as the ecological Sundays [83]. Since 2000, the City of Turin, along with
numerous other Italian cities, has organized sustainable initiatives by closing to
traffic the central area of the city. The aim is to sensitize citizens on the environ-
mental sustainability issues, pollution and sustainable mobility. The ecological
Sundays have had, over the years, a great success and appreciation from citizens. It
is in fact an initiative appreciated and now entered into the common culture of

*Torino Smart City Platform, led by the Torino Smart City Foundation, represents the project
framework for the new urban innovation policy. Available at http://www.torinosmartcity.it/.
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citizens as an opportunity to live and visit the city in a different way, with a strong
symbolic value and an environmentally acceptable quality of life. The Turin
appointment with the voluntary environmental part of the “Clean Up the World”
initiative, a global event that sees Legambiente Italia as the Italian leader of the
event and records the involvement of committees and associations [84]. Turin since
2013 participates in this initiative with several environmental events.

Green Weeks [85] is a project implemented by the Environmental Department of
the City of Turin and the Turin Smart City Foundation in collaboration and thanks
to the efforts of various associations. From May 20th to June 5th, 2016 the Green
Weeks has been held, event promoted by the City of Turin and Torino Smart City
Foundation to celebrate the World Environment Day and to bring citizens closer to
the major themes of sustainability and Smart Cities. Green Weeks has offered an
intense program of events and activities, in particular related to urban green issues,
agriculture and organic food, cultural and artistic commitment towards the
environment.

3.3.2.6 Smart Governance

To create a smart city, the current situation of the city, its metrics, numbers, con-
sumptions, expenditures, using indicators produced such as tools of knowledge
must be known. Besides, predictive simulation on future scenarios and assessing
effectiveness of interventions put in place must also be known. The City of Turin,
with the fundamental contribution of CSI*° Piemonte, since 2013 has created an
intelligent city dashboard. A system that collects and systematizes all structural and
contextual, objective and perceptive data, returning a support analysis model and its
decision-making processes to administrators. In the decision-making process also
the citizens (human smart city or smart people) must take part, thanks to a web
portal that provides information (but also training) on smart city projects. This is a
major innovation in terms of communication: the public authorities, through the
portal, educate citizens and ask them contribution and suggestions for all smart city
projects.

A system that is also a shared design platform, in which citizens find the tools to
understand the projects and then to give an active contribution. All the technologies
and models developed by the city of Turin are designed to be repeatable and
reusable in other contexts. The implementation of sustainable policies in admin-
istration also takes place through the e-government: the application of new com-
munication technologies, including the Internet, managing the relationship between
citizens and public administration in order to streamline bureaucratic procedures
providing services and information online. The action plan for e-government aims

?To implement innovative services for the administrations, thereby helping them to be more
efficient, modern and to reduce public spending costs. This is the mission of CSI-Piemonte (http://
www.csipiemonte.it/web/en/) the Information System Consortium to which Piedmont's Public
Administration entrusts the management and implementation of its ICT services.
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to stimulate the use of modern information technology in the modernization of the
administration of the country, through three types of activities:

1. Actions aimed at the digitalization of the delivery of services to citizens and
enterprises, involving integration between the services of different administra-
tions. The goal is to provide integrated services and not fragmented to citizens
and businesses according to the competence of individual institutions of
government;

2. Actions to allow end-users access to the services of the public administration
and its information;

3. Digitalisation actions improving the operational efficiency of Public Authorities.

1. Smart energy

The field of application related to energy is a quite complex issue. To tackle the
subject, it is requires the preparation of the Energy Report related to the energy
balance of the Province of Turin. The provincial energy system is studied by
analyzing the areas of use as listed next: Residential use (domestic and tertiary
sectors); Transportation; Productive activities (industry and agriculture); Electricity
production; District Heating. Linking the energy data with others from
socio-economic and climatic source, some considerations that help to better analize
the actual trends must be considered. In addition to energy data, it is possible to
control the CO, emissions parameter compared to the Kyoto targets. The appli-
cation of the analysis derived from the previous plan are being achieved in the
Sustainable Energy Action Plan (TAPE). The interventions aim to the CO, emis-
sions reduction through targeted interventions for each sector. In the Municipal
Sector the following measures are accounted for in the TAPE (Table 3.2).

3.3.2.7 Sustainable District: The Buildings in Arquata Street

Polycity project respectively supports different aspects of urban development in
three European cities: new buildings in locations which are still underdeveloped in
the peripheral area of Barcelona, a mixture of re-development and new building in
Scharnhauser Park, a former military area close to Stuttgart and finally the renewal
of an old city district in Turin. The area of via Arquata in Turin is a good example
of sustainable district’® can be found: a housing complex of the beginning of the
20th Century [87], recently recovered (2007-2008), following the principles of
sustainable building. The district—not far from the center of Turin—whose original
planimetric configuration is with courtyard building showing good architectural
quality (i.e. decorated facades) and construction, but over the years the deterioration
and lack of maintenance had compromised the livability of the neighbourhood.

*The Torino Arquata district interventions have been supported by the Concerto initiative
co-funded by the EC within the FP6. The POLYCITY project has developed different aspects of
sustainable urban development in three European cities (Barcelona, Stuttgart and Turin).
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Table 3.2 Measures of the TAPE targeted by final use

Sectors

Services Industry Reduction of energy consumption for heating of buildings owned by the
Province of Turin

Energy savings in hospitals in the Piemont Region

“Dinamo-sunbathing” project for the photovoltaic improvement

Increase volume served by district heating

Residential Retrofitting of existing buildings

Replacement of heat generators with high efficiency generators

Incentives for the construction of demonstration actions in the energy field

Tax Deduction for redevelopment of existing buildings

Voluntary improvement of the energy performance of buildings already
initiated by the energy certification®
Incentives for the integration of solar PV in residential buildings

Solar thermal diffusion

Upgrading of via Arquata district

Increase in volume served by district heating

Incentives for energy efficiency of existing residential buildings

Public lighting Replacement of mercury vapour lamps with low-consumption lamps

Using led lamps for all traffic lights

Widespread use led for light lamps [86]

Industry Incentives for increasing energy efficiency in manufacturing facilities

Incentives for starting production lines of systems for renewable energy
sources exploitation

Local electricity Incentives for the production of electricity from solar photovoltaic with
generation feed-in tariffs

“The Piemonte Region with the approval of the Law 28 May 2007, n. 13 has identified guidelines,
prescriptions and tools aimed at improving the energy performance of existing buildings and new
construction and has also introduced the obligation of energy certification of buildings (http://www.
regione.piemonte.it/energia/certificazione.htm)

Recently, different refurbishments have been implemented to reduce the energy
consumption of the district while keeping equal or increased quality of life for the
inhabitants. The intervention [88] has involved over 2500 inhabitants, 30 buildings,
622 apartments and a total surface of 110000 kmq. The main interventions are
focused on energy savings for both the production of heat, and electricity. The
district heating network throughout the complex has been completed, and a 100 kW
photovoltaic system on the roofs of 16 buildings is being built; at the same time,
about 500 lights are being replaced with energy-saving ones, while for a more
efficient thermal insulation windows and doors have been replaced.

The estimate is about an energy consumptions reduction between 30 and 40 %:
each year about 2000 tons of CO, equivalent will be saved equal to 52 % less than
the emissions of the buildings before redevelopment. Through sustainable building
principles the energy balance of the buildings has radically changed. These, from
passive consumers, have been transformed into production systems, use and
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management of heat, electricity, water and indoor climate. The use of natural
materials, the use of renewable energy sources combined with intelligent electronic
control systems to equipment and systems ensures high energy efficiency of
buildings.

It is a project designed to create a place capable of fostering relationships,
improving the quality of life and the environment, with positive effects on the
psychological people well-being. Interventions involving the use of advanced
solutions in which technology is used to create a new relationship between man and
nature. For the project construction techniques, materials, intelligent and efficient
systems for heating, cooling and internal control environment are being used.

The main performance areas covered by the Regulations, according to a statis-
tical basis are:

e Thermal insulation: refers to all systems and constituent step up efforts to reduce
the heat flux exchanged between different temperature environments. The
thermal insulation in the building industry is aimed, mainly, to contain the heat
inside the buildings. The heat insulation measures in buildings are regulated by
regulations of the European Community to which designers and operators must
comply. An example is the thermal insulation that significantly reduces energy
losses of buildings (so-called thermal bridges), allowing to lower your energy
consumption and improve the living comfort, simultaneously respecting the
environment.

e Use of renewable sources: represents those forms of energy generated from
sources that for their intrinsic characteristic regenerate or are not “exhaustible”
in the “human” time scale and, by extension, the use of which does not affect the
natural resources for future generations. They are therefore forms of energy that
are alternative to traditional fossil fuels, and many of them are considered to be
clean energy forms and do not object into the atmosphere harmful substances
and/or GHG, such as CO, (Table 3.3).

o Energy efficiency in buildings: the definition of energy efficiency indicates that
series of actions of programming, planning, design and construction will allow,
for the same services offered, to consume less energy. When it refers to a urban
system as a whole, it indicates the ability to guarantee a particular production
process or the provision of a service through the use of the least amount of
energy that is possible. The connection to a district heating network, the use of

Table 3.3 Local energy supply in Arquata: production of energy (electrical and thermal)

Cogeneration (MWh) Photovoltaic (MWh)
Electrical energy 4123 187
Thermal energy 4956
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Table 3.4 Local impact on energy demand (ATC building)

Cogeneration (kWh/m?*/year) Saving (%)

Heating 56.6 -25
Electrical energy 58.4 -10
Cooling 20 =25
Taple 3.5 . Impact of the Impact Saving %
policy project in Turin -

Primary energy —7786 MWh/year —43

CO, emissions —1997 tCO,/year =52

heat pumps or the connection of a cogeneration plants for heating and summer
cooling of the houses are examples of energy efficiency (Table 3.4).

— Measurable impacts of the project on the Arquata district:

Sustainability

Policity project in Turin has had substantial impact with respect to previous situ-
ation in terms of primary energy savings and of CO, emissions reduction
(Table 3.5).

Other impacts

The Polycity project is expected to produce also in future years economic and social
benefits at different levels:

e Savings in energy costs (30-40 %) with respect to initial situation;
Value increase of real estate due to efficiency improvements;
Improved quality of life and services for the inhabitants (space heating, sanitary
hot water, roads illumination, etc.);

e Information and education regarding sustainable services and consuming
behaviours.

3.3.2.8 Running Projects and Recent Test Experiences

Cityteller project already exists since 2 years. It is a geo-emotional map that,
through an App, chronicles the cities through books thanks to contributions from its
users: Turin is one of the cities included in the project. The idea came to Lorena
Petriccione and Fabrizio Parodi of Studioand [89] which has its headquarters in
Turin and Albino (province of Bergamo). Cityteller comes from the concept of a
storytelling: the ability to create emotional experience around any tale. The story is
intended as a sharing of an experience, of an emotion. So it is a tool, a new “tourist
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guide” mode to know the city through books and know the places of the books,
providing a tool to watch and learn about the city through the story of its great
writers. Literature, multimedia and sharing are the three key words that guide the
user to his personal knowledge of an urban area.

Innovation and smartness affects all productive sectors in Turin: ICLEI for
example has launched in 2014 the INNOCAT?' project, procurement of
eco-innovation in the catering sector through a European collaboration between
public and private buyers who wish to procure products, services and eco inno-
vative solutions in the catering sector. INNOCAT aims to bring together a group of
public and private buyers to publish a series of tenders, for eco-innovative catering
products, services and solutions. The aim is to help encourage eco-innovation in the
catering sector by providing a sizeable launch market for new solutions [90].

INNOCAT will address environmental and social improvements in a range of
fields, including:

Transport;

Waste re-use and recycling;
Bio-based product;
Energy-efficient equipment.

The existing buyers group includes a local authority, a central purchasing
organization in the healthcare sector, a major international company, and an
environmental business park. Purchasing sectors are likely to include:

School catering services;

Vending machines;

Bio-waste disposal systems;

Health and welfare catering services.

INNOCAT aims to recruit a wider group of public and private buyers to co-operate,
and ideally participate in the development of tenders for these products and services.
The project also aims to disseminate project results as broadly as possible and to
promote an active experience exchange between buyers interested in eco-innovative
catering. An online discussion forum will be established to facilitate this exchange.

ICLEI, Italian application of the European project, is seeking further public
bodies and companies interested to follow the activities of the project, and poten-
tially to participate directly in contract activities. Interested parties can join the
“Project Interest Group”. The specific areas included in the process are:

Production, reuse and recycling of waste;
Efficient low-consumption transport;

Use of organic products;

Equipment with high energy efficiency.

3IINNOCAT began in March 2013 and will run for three years. It is supported by the European
Commission’s Competitiveness and Innovation Framework Programme (CIP).
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And the types of products and services to be acquired have yet to be determined.
It is likely that these will include:

— school catering services;
— energy efficiency vending machines.

The line of sustainable food and products understood as an overall process is
more and more present in Europe®” through innovatives projects: also the recent
experience of Milan “EXPO 2015—Feeding the Planet/Energy for life” shows us
this trend.

3.3.3 Milano®

Milan, capital of the metropolitan city and the Lombardy region, is the second
Italian city (after Rome) for number of inhabitants, the thirteenth in the European
Union and the nineteenth of the continent. To date, the city is the largest Italian
financial market and ranks as the only Italian city in the list of World City Alfa.*

Milan occupies an area of 181.76 km? to the west of Lombardy, 25 km east of
the Ticino River, 25 km west of the Adda, 35 km north of the Po and 50 km south
of Como lake. From a climatic point of view because it is situated to the west of the
basin of the Po Valley—the sea is quite far away—it has a semi-continental climate.
According to the Koppen Climate Classification, Milan has a climate CFA (humid
sub-tropical), i.e. temperate humid with hot summer. Like all big cities heavily
inhabited, the city suffers from the “heat island” effect that makes temperatures
inside the city higher than the surrounding countryside (with differences in winter
even of 3 °C). The temperatures range between +1 and +5 °C in January to +20 and
+29 °C in July, while the peripheral areas recorded lower average temperatures
(around 1 °C). Winters are colder than those that occur in the coastal cities, while
not reaching the peak of Central European cities. Summers instead, are character-
ized by a warm and very humid climate (due to poor ventilation caused also by the
barrier generated by the Alps mountains). The rainfall in the Milan area are well
distributed throughout the year, even though the winter season records relatively
long periods without rainfalls with a minimum of about 40 mm in February, are
also rainy intermediate seasons. The humidity and fog are two other climate phe-
nomena that characterize the city of Milan (present in a particular way in the winter
period and during the night). From an environmental point of view, the case of
Milan does not stand out positively. In terms of air quality, the city remains the

2See Agropolis Munchen http://www.agropolis-muenchen.de/index_en.html.

*Population 1,331,715 (2014); area 181.67 kmq; population density 7330.41 inhab/kmg.

34The Alfa classification collects internationally famous cities (tourist, economic, business, etc.),
due to their ability to influence global issues and to participate in international events of particular
importance, for being a cosmopolitan city and center of international companies with own
transport system and advanced and outstanding in the world telecommunications infrastructures.
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most polluted city in Italy even if, compared to the values registered in 2012, the
levels of nitrogen dioxide and those of PM10 and of benzene, have droppen down.
As said before, the climatic condition of the city is favorable to atmospheric
stagnation; the widespread dissemination of home chimneys of the heating systems
that feed the exhaust fumes into the urban environment and the intensity of traffic
helps to create a particularly critical condition in the atmosphere. In this regard, in
recent years, measures aimed mainly to discourage the use of private vehicles
(Congestion Charge, a morning stop fee, even in the suburbs, in addition to the new
“C” area) have been taken.

Milan has won the OCSE prestigious Transport Achievement Award (2014)
thanks to the actions involving the C** Area: the traffic in the central area was
reduced by approximately 30 % (7 % in the rest of the city), it has occurred a drop
of the parking demand of 10 % and an increase in productivity with regard to the
goods delivery of 10 %. Also accidents hve been reduced by 26 % in the center, as
well as pollutant emissions (PM10 —10 and —35 % CO,) and both the speed of
public transport (bus +6.9 % and +4, tram 1 %) and the use of low-emission
vehicles (by 9.6-16.6 %) have increased.

Milan is at the top among European cities in terms of waste collection. In an
overall picture of the Municipal waste reduction (=2.66 %), are 149 kilograms of
differentiated waste/per inhabitant that are recovered, compared to 123 in Vienna,
of 117 Monaco, of 105 Berlin and 76 in Paris.

Another record of the city®® is that of the drinking water supply system effi-
ciency. The drinking water in Milan (quite rare case) is supplied, with qualitative
and quantitative results of excellent quality, exclusively by its groundwater. Instead
for its disposal it was entrusted up to the threshold of the millennium, to flow into
the irrigation system of medieval origin, practicing a kind of “biological treatment”
ante litteram. Since 2005 however, a system of three purifiers in the southern part
of the city, only releases treated and purified water with the limits laid down by
national and european legislation. From a planning point of view, the city devel-
opment could be called as an “onion”, that developed in a manner that is circular
and monocentric in different historical periods. Today Milan is the center of a big
metropolitan area, the limits of which are not well defined; and it offers a number of
continuity features with city centres or surroundings cities.

From the first decade of the new Millennium, the city is experiencing a profound
architectural renewal process also from the urban point of view, the realization of
numerous projects and interventions, aimed on the one hand to redevelop entire
areas and large districts, and on the other to design a new urban image in Europe
and the world (the new Fiera di Milano, Teatro alla Scala, urban fair and Project
CityLife which includes three skyscrapers of more than 150 levels, the European

35The limited traffic area of the city.
3This paragraphs was developed using information included in http://it.wikipedia.org/wiki/Milano.
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Library, Santa Giulia district, Garibaldi-Repubblica and Fashion Village), thanks
also to international competitions attended by world reknown architects. All these
projects and works have changed for event Expo 2015, and redesigned in the course
of a few years the horizon profile of the City, which will no longer exclusively be
marked by the Cathedral spiers, the Velasca Tower and the Pirelli Tower, but also
from new and tallest skyscrapers. In 2012, for example, the Unicredit Tower with
its 231 mt to the tip of the spire is was completed and it is the tallest habitable
building in Italy.

3.3.3.1 Milano Smart City”’

The path started to bring Milan to become a Smart City began in late 2011 with the
participation in European call linked to Smart Cities and Communities initiatives.*®
Milan has participated, in partnership with the Milan Province, within 6 pro-
jects [91]. Of these, 4 proposals were funded in the smart city sectors: 3 projects on
sustainable mobility sector (City Mobil 2, TIDE, Fr-Evue) and one on energy
efficiency of public buildings (Eu-Gugle). In addition, there were two projects
financed by Structural Fundings (2007-2013 POR) on info-digital islands and
info-mobility for a total of EU contribution of about 2 and a half million euros.
Another project funded by the European Community through the Information
and Communication Technologies Policy supported by the Seventh Framework
Programme (2007-2013), named My Neighbourhood My City, refers to the overall
theme of the Smart Cities and has a value of 167000 €, 80400 Euros of which
derive from European co-funding. Behind this success it seems to be a protocol of
close partnership between the City and the Chamber of Commerce, signed with the
commitment to collaborate in research and social innovation, business and finance.
Public-public partnerships (Milan City Council and Chamber of Commerce of
Milan) also aims to create a dialogue with the territory and with the various
stakeholders to share and carry on with the Milan Smart City project. To date, the
city of Milan is an active member of the leading European and global networks that
deal with Smart City, as Smart Cities Stakeholders Platform, C40 and Eurocities.>’

*"The following paragraphs were developed on the basis of information available at: Municipality
of Milan, Central Management Policies for Labor, Economic Development, University
and Research; Sector Innovation Economy, Smart City and University; Smart City Service (2014),
“Milano Smart City—Projects and major interventions”, available at: www.milanosmartcity.org.
*Tnitiative sponsored by EU Commission as part of the Europe 2020 Strategy, in order to make
more efficient and sustainable European cities from energy point of view, transport, information,
communication technologies, economic development and social policies.

3EUROCITIES members represent 25 % of the EU’s population. EUROCITIES is committed to
work towards a common vision of a sustainable future in which all citizens can enjoy a good
quality of life. The organisation provides a platform for its member cities to share knowledge,
ideas and experiences, to analyse common problems and develop innovative solutions.
EUROCITIES represents the interests of its members and engages in dialogue with the European
institutions across a wide range of policy areas affecting cities, one of them being transport and


http://www.milanosmartcity.org

100 E. Riva Sanseverino et al.

In 2013, Milan had a respectable position in the smart cities world ranking list: was
in fact the first in Italy, and the forty-sixth out of 500 world cities.

3.3.3.2 Smart Mobility

The main goal of Smart mobility projects that the City of Milan has been carrying
out in the last few years is to provide citizens means to easily move around: good
availability of innovative and sustainable public transport with eco-friendly sys-
tems, regulation access to town centers in favor of greater livability and adoption of
advanced mobility management and mobile information—also throught suitable
apps and digital systems—to manage your daily commute of citizens and
exchanges with neighboring areas.

As already mentioned, the Area C project*® had the aim of reducing traffic flows
within the Bastioni*' area and make more rapid public transport, improving air
quality. Area C is bordered by 43 gates with cameras, including 7 for the exclusive
use of public transport system. The cameras detect the passage of each vehicle, only
inbound, and transmit the data to a processor able to recognize the transport
vehicles and relevant tariff. Access to Area C does not allow the use of dedicated
lanes. The more restrictive provisions that regulate the ZTL and lanes reserved for
public transport in the “Bastioni Area” remains in force and shall also be applyed to
those who have paid the charge for access and circulation in Area C.

The vehicles allowed to travel in the reserved lanes are nevertheless subject to
the discipline that regulates access to the Liited Traffic “Bastioni Area”. Who needs
to go to the Fatebenefratelli emergency hospital, located within the area, has free
access through one of the access routes to the Area, in this case, the camera detects
the input and output from the emergency area and then allows free access to the
hospital, even for vehicles that could not enter the Area C. The vehicles entering
through the same access and going towards the center are, however, subject to
payment.

(Footnote 39 continued)

mobility. EUROCITIES connects over 2000 city officers across our 41 technical working groups,
within 6 thematic forums: culture, economic development, environment, knowledge society,
mobility and social affairs.

“OMilan, as we have said, is the second largest city of Italy. As such, the city of Milan has a high
traffic level, in which freight accounts for more than 4000 tons or 20,000 supplies delivered to
retailers every day. In order to limit the potential disadvantages created by a high freight activity,
the municipality of Milan has implemented a package of mobility solutions including a congestion
charge area also known as ‘area C’ or ‘Area Bastioni’, which corresponds to the city-centre.
Despite the efforts of the municipality and the introduction of the Area C, congestion remains an
important issue in Milan. This has consequences in terms of air quality and traffic efficiency.
“!The “Bastioni Area” identifies the central area of Milan, corresponding to the area bounded by
ancient Spanish walls and occupying an area of 8.2 km?® with a total area of 181 km? city.
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Tied to the Area C project is the project TIDE (Transport Innovation
Deployment for Europe). The project [92], started in October 2012 had a duration
of 3 months and allowed the City of Milan to take part in a dialogue at European
level on measures regarding urban mobility operated by several European munic-
ipalities. The purpose was to stimulate discussion and exchange of experiences on
innovations in mobility; create a network of experts, providing to those who work
within the cities and regions, a guide on how to implement successful concepts
relating to technological transfer and replicability; work with the cities on possible
implementation scenarios, etc....

Another project carried out by the Municipality was based on the traffic light
preference [93] for public transports in order to make more attractive for citizens
the use the local public transport, reducing pollution, increasing speed and reducing
the waiting time at traffic lights for public transport through the use of AVM*
system and WiFi technology. The same technologies have also been used for the
Infopaline project by which a number of digital panels were installed at the bus
stops in order to improve the system of delivery of information to users on waiting
times and possible changes in the routes. Mobility portal and Infoalert are two
further projects also aiming at improving the information to customers and at
limiting the vehicles traffic in certain hours.

Info-mobility for Milan is a project that implements a remote supervision and
management of reserved parking areas for disabled people. The scope of the
parking lots is also part of the project Addressing the parking lots (App), which has
developed variable message digital panels and a platform that collects information
from the car park operators concerning the free parking spaces in the Bastioni area.

To encourage the use of electric vehicles the project Digital Islands has been
also developed. It involved the construction of computerized areas of supply and
charging of electric vehicles and provision of services with multimedia touchscreen
as institutional information, SOS points, taxi, traffic information, WiFi, NFC*
payment methods. Also with regard to heavy vehicles, Milan City Council has
implemented various projects.

Among these Fr-eVue (Validating Freight Electric Vehicles In Urban Europe)
has allowed to experiment a management model of urban transport systems of

42 Authomatic Vehicle Monitoring (AVM) is a system that allows to monitor various data related to
moving vehicles. In the local public transport sector within, also carries out the army from the
vehicle tracking service. In any case the AVM is based on technology Automatic vehicle location
(AVL), which is the sub system that takes care of teledetection of vehicles (typically by GPS).

*>NFC, which stands for Near Field Communication, is a radio frequency connectivity technology
that enables two-way short-range communication between electronic devices and thus only works
at close range, up to a maximum of 10 cm. Really the interesting fact is that this technology can be
integrated within the SIM, allowing telephone operators to enter the NFC services directly on the
card itself. To make the payments, you will need a smartphone with NFC chip and the integration
of credit cards (or prepaid cards) in mobile phone. To pay with your mobile phone, then, it serves
on the one hand a smartphone designed and on the other a POS contactless also equipped with
NEC chips. The two devices must be at 4 cm distance so that the transaction can be executed.
http://www.pcself.com/guide/tecnolo-gie/nfc_pagare_con_il_cellulare.asp).


http://www.pcself.com/guide/tecnolo-gie/nfc_pagare_con_il_cellulare.asp

102 E. Riva Sanseverino et al.

goods, applied to the supply chain of drugs, to reduce traffic, CO, emissions and
noise pollution. It uses a proximity logistics platform with which vendors will give
the medicines for internal pharmacies within the C Area. The loads destined to the
shops within Area C will be routed through electric-powered vans to the platform
and later limited emissions vehicles are used for the transport through the last mile,
from the proximity platform to the shops [94].

Other projects are developed to rationalize freight transportation through the
implementation of loading/unloading areas. A technological system to detect if the
place is busy or not, recognizing the parked vehicle, as well as, for dangerous
goods, control the transport with a remote control and management system, by
which the routes can be defined according to times, sensitive targets and of further
dangerous goods along the urban network.

The BikeMi [95] project instead had meant to encourage cycling mobility by
offering a bike-sharing service managed through a dedicated web portal and mobile
software. In the same way, the project GuidaMi has implemented a car sharing
system managed through online (or through the call center) registration and
booking systems.

3.3.3.3 Smart Economy

The actions that the City of Milan has put in place in the field of smart economy
were referred to stimulate and promote the system consisting of private enterprise,
government agencies and research institutes. Other initiatives were aimed at har-
monizing and promoting virtuous businesses and raise the general level of tech-
nology to create a stimulating environment for the ICT business.

For this purpose the following projects have been developed: Ticketing &
Payment project, which through the use of NFC** technology allows to purchase
and validate tickets for public transport company ATM directly by mobile phone;
the project Making Business and Iris which developed an interactive portal and
computer systems that allow to carry out the instruction of online practices by
simplifying bureaucracy related to opening, closing or change of productive
activities (artisanal, commercial, industrial).

3.3.3.4 Smart People

The City of Milan is convinced that the smart city is based on a new awareness and
participation of citizens in public life.

The projects in this area are intended to stimulate the peaceful coexistence of
different stakeholders, the status of citizens and the interaction and ongoing dia-
logue to detect the concrete needs and make efficient and effective their response.

HXXXX.
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The following are some of the projects that the Public Authority Council has
continued to pursue. The LIA Project (Libro Italiano Accessibile) is an interesting
project that aims to make accessible to blinds and visually impaired people, thanks
to technology, 3000 of books. The project, coordinated by IEA-Italian Publishers
Association which joins the City of Milan, was funded by the Ministry of Heritage
and Culture and allowed to create a online Media Library in which speech syn-
thesizers and some MP3 format texts are available. The goal is to break down
cultural barriers between citizens. In the field of accessible culture also the
Autoprestito RFID project and the project Readlt (App) have been put in place. The
first provides for the automation of the municipal library services with direct and
therefore independent access, from readers, the loan and the return of books, while
the second allows for consultation of the catalog of public libraries via an appli-
cation to be installed on mobiles.

In the social cohesion development sector, the European project My
Neighborhood, My City [95] ended last year (2015), with an EU contribution of
€80,400. For Milan, the selected district for testing the project was Quartoggiaro™
with the goal of connecting people, ideas and resources as a strategic function for
social innovation processes. The open innovation approach through Living Lab*®
experiences, born from citizens regenerates the area through the use of new tech-
nologies. Another project is the Crowdfunding Platform. The aim is to develop a
platform that strengthens the connection between public, private and social enter-
prises to facilitate the procurement of resources, the financing of social initiatives
and social community projects for the Milan area. A Website linked to the City
Council website was specifically designed to highlight projects that private (indi-
viduals or group) may decide to finance by making individual donations (crowd-
funding method). The City Council selects worthy projects, while a partner ensures
telematics supports. The purpose is to get fundings for social activities.

To improve accessibility to the Municipality resources, thanks to the system-
atization of estate resources in the municipal network, the Agenzia UNI*" project
was developed by which the Milan Municipality. It had set up an agency to
facilitate the matching of residentiality (supply/demand), contacting property
owners and university students to facilitate in finding accommodation to be shared.

In the field of neighborhood safety, the Ambrogio project has been developed.
The project provides the opportunity for citizens to make reports at the

My Neighbourhood My City my city project is co-financed by UE within the Information and
Communication Technologies Policy Support Programme.

46Living Lab means an environment for testing new technologies (products, services) in real
conditions, in a defined geographical area and for a limited period of time, with the aim to test the
performance and feasibility for end-users (citizens, business people, consumers, public authorities,
etc.). Within a Living Lab are triggered co-planning processes with service users when they are
still under development: such cooperation between private and public actors (Universities, Public
Authorities, Companies, etc.) allows a continuous improvement of technical specifications and
performance of the tested services. http://www.ao.camcom.it/alcotra-innovazione.aspx.

“Thttp://www.agenziauni.comune.milano.it/dccasa-front/home. html.


http://www.ao.camcom.it/alcotra-innovazione.aspx
http://www.agenziauni.comune.milano.it/dccasa-front/home.html

104 E. Riva Sanseverino et al.

district-policeman, which through a special device will report to the relevant
departments. The information system allows for immediate deployment and a fast
response.

Finally, it is worth mentioning the More involved and Safer Elderly people
project. It is a personal care programme carried out by social and health services
operators and volunteers, which, together with elderly people, have designed
suitable support tools that can be a useful aid in everyday life and during medical
emergencies. The goal of the project is the raise the perceived mental and physical
feeling of security of the elderly people, so as to let them stay at home, reducing the
cost of improper access to Hospitals. The project started thanks to a digital appli-
cation, the APP “The mobile-phone, your life-saving.”

3.3.3.5 Smart Living

Starting from its own history and identity, the administration of the city of Milan
has promoted, through some projects, its touristic image with a massive web-based
presence, virtualizing cultural heritage and traditions, and creating a network
around the “common good” of the city of Milan for citizens and visitors.
Technology has allowed us to use advanced techniques to create paths and map-
pings of the city and to make them easily accessible.

The following are some of the projects implemented in this field. A free App has
been developed within the MET project (Extended Museum in the Territory). The
App offers access in 5 languages with geolocation of public/private museums based
on three selection criteria: proximity, price and opening time. The DigitaMI project
promotes culture and identity of Milan through the publication of contents on the
Digital Library of the city. Finally, the Project Eventi App allows citizens, tourists
and city users immediate consultation of the events organized in the city area,
through mobile devices or PC.

3.3.3.6 Smart Governance

The City Council has decided to engage citizens in issues of public importance,
promoting awareness-raising and using technologies to digitize and reduce
administrative procedures. It promotes transparency in government procedures and
the opening and sharing of data streams (Open Data).

A European project, Smart Ciber (Integrated Map of the anti-terrorism risks),
aims to create a mapping system for the prevention of risks in the security and
safety areas during major events. Thanks to a European grant of 167656.93 Euros,
Milan has set up a database and a geo-referenced map to find attractors of risk
(public bodies buildings, hospitals, etc.) and assess the degree of risk of each of
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them, in order to increase urban security with the goal of building emergency plans
in the event of a terrorist attack (for example in the Expo period).

In the area of efficiency and smart governance, the Simplifies-MI project sees the
cooperation between judicial Offices and the Municipality. It allows the transmis-
sion, from the Court to the Municipality, of criminal certificates and the court’s
decisions that have to be reported to the local Registry Office. The project brings
tangible results for citizens, who avoid waiting behind the doors and can rely on
certain deadlines for documents delivery. Even for the Administration, the effects
are considerable in terms of savings and speed in transfer of documents.

Similar is the ICARUS (Interoperable Infrastructure and Cooperation
Application in the Hospital for Birth Registration Services) project, funded by the
Lombardia Region with 55000 Euros. The project developed a computer procedure,
active since 2010, which allows the delivery of a range of services related to the
registration of births in the hospitals. The procedure allows making the declaration
of birth, asking the tax code and making the choice of a pediatrician at the hospital
where the birth took place. All at the same time, preventing the parent to go to the
Municipality Department, the Revenue Agency and the Local Health Unit.

Parents on Video is a project (launched in 2013) sponsored by the Milan City
Council and Italia Microsoft that promotes a greater presence of parents in the
school life of their children. Regardless of geographic distance and work schedules,
it allows to save time by attending school meetings remotely.

Within this context have been developed projects related to the digitization of
Territorial Plans of the Municipality (PGT and NIL projects). In the Territorial Plan
of Government (PGT), 88 areas have been identified. They allow to outline a clear
graphical map for each urban area. The objective is to identify missing and/or
unefficient services for each area, so as to implement a Municipal Service Plan from
actual needs of citizens. This analitical tool allows implementing at neighborhood
scale a monitoring system of services and needs, allowing a continuous dialogue
with citizens.

3.3.3.7 Smart Environment

In this area some projects aim to achieve an environmentally sustainable devel-
opment, a reduction of the amount of waste through re-cycling, a reduction of
greenhouse gas emissions by limiting vehicles traffic and optimizing industrial
emissions. These goals are added the rationalization of the building constructions
and the consequent reduction of the impact of heating and air conditioning, public
lighting rationalization, promotion, protection and management of urban green and
reclamation of brownfield sites.

The objective has been achieved through: the Smart Spaces project (with a
European contribution of EUR 39084.80). The project has developed a system to
support decisions in the energy sector and the creation of a service for the



106 E. Riva Sanseverino et al.

management of energy in public buildings. The Eu Gugle project (European con-
tribution of 250900 euro), has put in place an energy requalification campaign,
starting from public buildings energy refurbishment, sustainable mobility with the
involvement of citizens.

Another highlight is the Intelligent Trash project (2010) with the aim of opti-
mizing the number of vehicles for the collection of waste, resulting in reducing
environmental impact and optimizing urban mobility thanks to information pro-
vided by “smart” trash, equipped with microchips and integrated GPS systems.
Infact they can alert the Operational Centre of the EMSC (Environmental Milan
Service Company which manages the integrated cycle of waste, street cleaning and
other essential services of the City) when the trash bin is full, moved or damaged.
Int his way the bins are emptied and put back in place, as soon as it possible.

In the field of public lighting the SMART IP project, for efficient public lighting,
operates in real time 130000 points of light with a saving of 15 %.

In the field of infrastructures instead the project District Heating since 2013 has
enabled the expansion of the district heating network of 700 cubic metres thanks to
the connection to the A2A*® network [96].

3.3.3.8 The Milan Expo 2015 and the First Green Field European
Smart City

The Milan Expo 2015 [97] has been a real test experience for the implementation of
the first green field European Smart City; that is also the first district in Europe—
built from scratch—in a smart way. It is thus likely to activate positive effects on the
whole territory. The Chamber of Commerce together with the most important trade
associations (Confcommercio, Confindustria, Assolombarda and Milan Union) had,
already in 2013, created the Milan Expo Ecosystem project for the city activities,
the first digital application to improve visitors hosting, the Milan attractiveness and
quality of life of citizens.

The subject of Expo 2015 was that of the food supply (Feeding the Planet,
Energy for Life). Such theme was declined in a technological perspective. The other
aspect related is that the event took place on an area of 1 million m?, which every
day has hosted about 150000 people. A medium sized Italian city, who has lived
only for 6 months, but which had the opportunity to be organized in a smart way.

From this point of view, the Expo has constituted a test of what in the future the
city of Milan will be able to offer to all citizens. A Digital Smart City where its
visitors were real time users and main actors: through a path built on several levels,
for example, it was possible to incorporate real and virtual experiences, walking

“8Company of public utility services, such as the production and sale of electricity in Milan.
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throught the halls and seeing performances, pointing the smartphone on specifical
areas and receiving real-time additional information.

The “Smart” design of the Expo was carried out with various partners including
Telecom, Enel, Cisco, Accenture. By this collaboration a lot of initiatives have been
started: from the infrastructural point of view, for example, it was decided to use
recyclable materials, to intervene on the electrical infrastructure for increasing its
efficiency. For example, Enel Company has tested an innovative electrical substa-
tion and a prototype of efficient lighting systems; Cisco brought and installed
ultra-broadband, with a large Wi-Fi coverage throughout the city (Digital Smart
City), also based on cloud services was developed.

Digital technologies have accompanied the visitor to improve his personal
experience: dedicated services, delivered through multimedia totems or on smart-
phone. These have made orientation easier, avoiding queues and offering person-
alized itineraries according to the specific interests and expectations.

Experiencing the Smart City concept was not be limited to the Exhibition Site,
but continued outside allowing visitors to move independently and to explore the
city, by providing information on tourist routes and facilities, transport, etc. One of
the major projects that has been “inherited” from the Expo 2015 initiative, and that
is within the smart economy projects, is the project EO15 Digital Ecosystem [97],
which consists in the creation of an “Ecosystem of Interoperable Services”, i.e. an
open community of providers of services and applications, that take a technological
reference model for data sharing in order to enrich a range of applications for end
users. EO15 Digital Ecosystem is a Digital Open cooperative environment,
non-discriminatory and competitive for the development of integrated software
applications and services, through which each subscriber (company, organization,
association, ...) can make available their own information content for software
solutions for its end users. Through the project the whole city has had the avail-
ability of services, applications and glossaries “built” in cooperation between dif-
ferent companies, organizations and associations; an asset for the Lombardy
Region, both locally and nationally; a new model of collaboration between different
organizations and companies. Among the services that have been offered within the
Digital Smart Cities, there are the digital technologies offered by Cisco Company.
These services have transformed Milan into a broadband city. The Expo 2015
visitors, in fact, thanks to Cisco have experienced health services in a digital city.
The Cisco Health Presence, was applied through stations that have allowed remote
medical care. The device was connected to allow paying the remote health service
with the help of a large screen and a high definition audio service. In this way, it
was possible to connect the patient with the doctor for a visit at all “digital”.

The EnergyWise project implements the service that has measured the expen-
diture of energy of all devices. By monitoring better energy efficiency can be
ensured so as to reduce waste and to respect the sustainability policies that have
been main actors of Expo 2015. Accenture was responsible for providing digital
services including the official Milan Expo App 2015, which has offered exclusive
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contents about the Milan Universal Exposure. The app that allowed users to manage
a personal profile from which it was possible to plan their visit to Expo, buying
entrance tickets and building a personalized agenda of events. This application
provided the interactive map of the exhibition site with warnings to visitors and
real-time information, selected and based on the location of the visitor, a calendar of
scheduled events and daily updates.

3.3.3.9 Ongoing Projects and Recent Experiments

In August 2014, the City of Milan has signed 14 projects to kick off a financing line
of 93 million Euros by the Ministry of Education and the Lombardy Region [98].
The race towards a more sustainable, interactive, accessible and inclusive city
doesn’t stop. Projects range in various areas:

The “SCHOOL-Sustainable Campuses as Urban Open-Lab Areas” project has as
main goal the testing of an advanced school system that is able to integrate, in an
intelligent and coordinated way, various aspects related to the smart grids issue
based on renewables based generation systems and on energy efficiency from a
thermal/electrical point of view.

Some of the objectives are: to study, install and test innovative photovoltaic
systems with the possibility to integrate electric storage and thermal systems for
buildings within the University Campus, on public buildings and on households; to
study and develop innovative charging systems for electric vehicles; to monitor and
manage throught intelligent devices, located in secondary substations, the network
resources by coordinating the production of energy by the innovative PV systems,
and in general the Distributed Generation and the energy required by the loads; to
analyze the positive effects on the network of the NZEB “Nearly Zero Energy
Buildings”.

The project SIMULATOR (Modular Integrated System for the risk management)
aims to implement a Decision Support System, based on ICT technologies and
designed for the protection and safety measures of the territory. It is an integrated
modular system based on new technologies and methods for prevention, forecast-
ing, monitoring and real-time management of risks due to anthropogenic (due to
technological accidents, chemicals/industrial, roadway accidents) or natural causes
(predominantly due to meteorological and seismic nature of extreme events).

The E-WASTE project aims to strengthen and optimize the entire process
connected to re-cycling of the Waste Electrical and Electronic Equipment in order
to recover precious materials through a pilot process based on a network of small
and medium-sized companies (from the Milan hinterland).

Another goal is to strengthen collaborative actions among public and private
organizations operating in the recycling sector: the main objective is to creaye, in
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the all the italian regions, a critical mass so as to give each region the possibility to
compare and share experiences. The project follows the institutional objectives of
the Milan City Council to increase the collection and recycling of waste and its
optimization and control while minimizing illegal activities related to waste,
especially considering the type of waste, treated by the project. The project also has
potential impacts on economy creating new jobs opportunity and supporting local
companies in crisis.

The Playful project aims to harness information and communication technolo-
gies to provide advanced tools for integration and development of communication
skills of children in pre-school age. The aim is to provide each child and his family
customized tools, both to allow the child to learn better and, if necessary, to follow
specific therapies, as well as to allow families to interact with the context (school)
and among them.

3.4 Asia
3.4.1 A Smart City Horizon in China®

To reflect on environment means to reflect on history, so the progress of technol-
ogy, the digital information revolution and the spread of mass communication with
the great changes in the economic, financial and geopolitical and global rebalance
call for a new approach to the city and new visions related to the urban
environment.

Our knowledge of the city and its complexity needs to evolve in line with the
growing importance of the cities all over the world.

Chinese cities are megacities that are re-invented every day by their residents,
commuters, immigrants, civil society groups, planners, politicians, businesses,
investors and visitors who bring with them their own identity, aspirations and
demands for better urban quality. These “ideas of the city” developed in Asia
transcend all conventional disciplines [99].

It is estimated that China’s urban population will grow from 527 million in 2005
to 926 million in 2025 [100]. Cities with a population exceeding 1 million are likely
to increase from 153 to 226 in that same period. In 2011 the Chinese National
Bureau of Statistics also announced that China’s urbanization rate had surpassed 50
percent.

“*By Ina Macaione, Professor at Dipartimento Culture Europee e del Mediterraneo: Archiettura,
Ambiente, Patrimoni Culturali (DICEM), University of Basilicata, Matera, Italy . ina.-
macaione @unibas.it and Enrico Anello, PhD student, Dipartimento Culture Europee e del
Mediterraneo: Archiettura, Ambiente, Patrimoni Culturali (DICEM), University of Basilicata,
Matera, Italy enrico.anello@unibas.it.



110 E. Riva Sanseverino et al.

In a recent article written on National Geographic Robert Kunzig states that
smart cities could be the solution for our growing environmental and social pains
[101]. As a matter of fact, high density cities tend to emit less greenhouse gas
emissions than the national average. It is particularly true for the United States,
consuming 25 tons of CO, equivalents per person on average compared to 10 tons
in New York City. It is not the case for China, consuming 4 tons per person on
average compared to 11 tons in Beijing.

China is experiencing an important phase of urbanization. Annualy, twelve
million Chinese people move from rural to urban areas. That is equivalent to a new
city of the size of Beijing every year.”” As a result, China has taken the lead in
terms of cities with over one million inhabitants: 89 in China, 46 in India and 42 in
US. However, this puts a lot of pressure on providing basic food and water services.
If designing smarter cities makes sense, leaving rural development behind does not
appear as a sustainable proposition.

Residential and industrial water usage, mainly in urban areas, represents 36 % of
the consumption of fresh water reserves in China. In comparison, agriculture in
rural areas accounts for 62 %. And the Chinese agriculture sector is challenged to
meet an increasing food demand related to a higher standard of living in modern
cities. With 90 % of its water reserves already in use, China is facing a complex
water and urbanization nexus that cannot be considered without its impact on the
rest of the country.

So among the priority objectives of the People Republic, to be achieved by 2020,
expressed in the context of the X VIII National Congress, is to identify strategies for
the definition of new models of development, specifically Chinese, on industrial-
ization, informatization and urbanization issues, and above all the modernization of
agricultural production, also using the principles expressed by the green economy.
Within the same document of the XVIII Congress it has been underlined the
concept of an “ecological civilization” that should be integrated in the whole
process of urbanization, as expressed in the idea of Smart City, especially to solve
the serious pollution problems. That is why, in China, Smart City is a model not
only for strengthening urban planning, construction, maintenance, intelligent
management services, promoting the sustainable operation of metropolitan areas
through the integration of information resources and technologies, but also to give
an economic model in the global market.

— As reported in the EU-China Smart and Green City Cooperation “Comparative
Study of Smart Cities in Europe and China”—White Paper, the urbanization
process has accelerated in China, particularly during the past 10 years with the
urbanization rate reaching 52.6 % in 2012. As reported it must be noted that

3%In 2013, the Chinese capital has exceeded twenty million inhabitants. It is estimated that the
population is around 24 million.
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urbanization is part of China’s modernization process which provides a sub-
stantial latency for enlarging the domestic economy.

— The Structural hierarchy of the administrative divisions of the People’s Republic
of China comprises of 5 levels: Provincial, Prefecture, County, Township and
Village. At present, the relevant government departments and various cities in
China are positively promoting smart city development.’’

In the year 2012 the Ministry of Housing and Urban-Rural Development
(MoHURD), of the People’s Republic of China, launched the programme China
Smart City [102]. The core of the operation regards the “smart” urban management
together with the implementation of the new urbanization strategies and business
requirements. The construction, safe operation, urban management, and convenient
service of smart city and municipal infrastructure should be combined to realize
managing cities and serving the public in a smart way, so to explore a new
urbanization progression mode. To gain this success the MOHURD has identified
193 cities in 2012 and 2013 in total, which include 76 provincial capital
cities/prefecture-level cities, 75 county-level cities, 34 new districts, and 8 towns.

There are about 2600 projects that have already been approved, with a planned
investment of over one trillion RMB. The government funding and bank loans
represent the 50 % of the investment. The economic and political equilibrium
requires private investment, including international ones. According to “National

S'Hereby a short description on the achievements by the single departments: Ministry of Industry
and Information Technology (MIIT), Since 2011, MIIT has formulated a number of plans asso-
ciated with smart city development, including « The 12th Five-year Plan for the Development of
Information Security Industry  The 12th Five-year Plan for the Development of Internet of Things
¢ The 12th Five-year Plan for the Development of E-commerce; National Development and
Reform Commission (NDRC), NDRC and MIIT, together with the Ministry of Science and
Technology, the Ministry of Public Security, the Ministry of Finance, the Ministry of Land and
Resources, MOHURD and the Ministry of Transport, are studying to draft Guiding Opinions on
Promoting the Healthy Development of Smart Cities. The Opinions proposes to start smart
transport, smart grids, smart water supplies, smart environmental protection, smart medical care,
smart old age security, smart communities, smart homes, smart education, smart land adminis-
tration, smart logistics and smart credit systems in order to provide enterprises and residents with
more convenient, efficient and low-cost social services. The Opinions also proposes to select 100
cities of different sizes at different stages of development in the eastern, central and western regions
as pilot and demonstrative cities for smart city development. After some experience has been
acquired from the pilot and demonstrative cities, China will gradually encourage and support
eligible regions to promote smart city development according to local conditions; The Ministry of
Housing and Urban-Rural Development (“MOHURD”),The General Office of MOHURD offi-
cially released in 2012 the Notice on Carrying out National Pilot Smart Cities and issued the
Interim Measures for the Administration of 11National Smart Cities and the Pilot Index System for
National Smart Cities (District and Towns) (for Trial Implementation) to start the application for
pilot cities. In addition, the Chinese Society for Urban Studies and China Development Bank have
signed the Strategic Cooperation Agreement on the 12th Five-year Plan for Smart City
Development, which requires that China Development Bank should provide an investment and
financing amount of no less than 80 billion Yuan in 3 years after the 12th Five-year Plan Period to
support smart city development in China which clearly proposes to develop pilot and demon-
strative smart cities where conditions permit.
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Smart City Pilots Index System” developed by MoHURD, the overall design of
“smart governance and service” includes: the renewal of the “security system and
infrastructure” (areas that absorb the bulk of the investment), urban governance, an
innovative urban and rural planning, achieving a good level of energy efficiency
and industrial development.

The China Smart City project fielded by the Chinese government is a systematic
and immense project and for its implementation it will require resources of any kind
and a process of wide participation.

The MoHURD coined the slogan “Government Guidance, Market Leading,
Multiple Subjects, Global Participation”. To ensure the best functioning, the
MoHURD has specially set up the Digital City Engineering Research Center of
Chinese Society for Urban Studies, as the main center for promoting and guiding
the development of China Smart City.”>

The China Smart City project—strongly supported by the Chinese government
—has generated the activation experiments that invest the entire Republic with
major economic achievements and investments in many regions and cities, as well
as those pilot selected by the MoHURD, for governance, transport, security, health,
social problems, education, construction etc. This process is giving a further
acceleration to changes in Chinese society and that will have world wide influence.

3.4.1.1 China Climate Change

On 30 June 2015, China submitted its Intended Nationally Determined Contribution
(INDC), including the target to peak CO, emissions by 2030 at the latest, lower the
carbon intensity of GDP by 60 to 65 % below 2005 levels by 2030, increase the
share of non-fossil energy carriers of the total primary energy supply to around
20 % by that time, and increase its forest stock volume by 4.5 billion cubic metres,
compared to 2005 levels. The emission levels estimated for 2025 and 2030 resulting
from all aspects of the INDC, except the carbon intensity target, are rated medium.
However, the emissions resulting from the 2030 carbon intensity targets if taken in
isolation are significantly higher and would be rated as “Inadequate.” The weak
INDC carbon intensity targets would only be reached at the expense of important
national policies and actions, including in relation to reduced air pollution. This
means China’s INDC (and its national actions) are not consistent with limiting

>2The Digital City Engineering Research Center is also developing investment models and
innovative ways to attract international investments. The boom of Smart City projects in China has
a huge market potential for technology and foreign capital. One can imagine that there will be great
demand for advanced foreign technologies and foreign funds. According to Gartner and other
consulting firms, implementation of Smart City projects in China is a growing trend. However, the
Chinese government is cautious about working with foreign companies for reasons of financial
security and information ser-vices. Who wil