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Modern cities require new and different codes, taking into account environmental
and energy issues, pillars of contemporary urban development. The existing urban
communities are highly energy consuming systems, strongly contributing to
greenhouse gas emissions. Contemporary cities cannot be thought of and defined
as static systems, as they were in the past, with a few urban functions. “The
Church, the square and the court, the marketplace and the government palace
were in the past the places where the urban functions were taking place”
(Salzano 1998). Today, the reference frame has changed even due to the demo-
graphic increase more and more concentrated in the cities that are now large
concentrations of streams of people with new needs.

New parameters must now be considered together to plan how to reach the
desired urban smartness (energy, mobility, waste...).

The urban mobility, as an example, has a growing importance, since it directly
and locally affects the quality of air; such as the issue of energy production, that
strongly influences the planning approaches, and forces the cities administrations
to guess new paths for the future development of urban settlements. Some cities in
the world are getting closer to a new urban model (smart cities), where planning
the urban functions must be carried out in an integrated manner.

In the Arabian desert new “zero emissions” cities are being built (Masdar) and
in the old Europe the energy planning in cities is becoming a basic element of the
urban development, with an increasing number of cities that envision their
development while reducing the CO, emissions, increasing the energy efficiency
and the production of energy from Renewable Energy Sources, as required by the
EU in the “European Union climate and energy package 20-20-20.”

The scenarios delivered by cities are not always comparable and it is difficult
for highly disadvantaged settlements to start a virtuous process especially in this
moment of economic crisis. In Italy, some cities are setting sustainable actions for
the development of the urban organization—green economy, sustainable mobility
for the limitation of greenhouse gas emissions—while other cities in Italy as in
other countries are not able to devise plans and, overwhelmed by emergencies,
keep on thinking of city development in the traditional way.

Among the European cities some leading examples can be found. Copenhagen
is the new Green Capital of Europe (2014); it is a city that has balanced
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development and innovation, such as Stockholm (European Green Capital, 2010)
and Amburg (European Green Capital, 2011).

The lesson learned from these examples is that cities should promote innovative
mechanisms to design and manage the processes in order to improve the quality of
living in the urban areas.

New rules and new codes are needed and new integrated functions and
responsibilities in the city administration must be considered. Integrated plans
must be devised for cities, where sectorial planning is disappearing to leave the
floor to inter-disciplinary design.

Moreover, from the analysis of what exists, the cities of the future seem to be
smart if their development plan follows the urban supply chain following a
bottom-up approach. Energy is one of the most important elements of such chain,
since it interacts with the production and consumption mechanisms of the city,
influencing the choices of urban and buildings design. But not only. Soil, water,
and materials consumption as well as recycling are crucial for the identification of
the new functions of the city.

New rules will define the urban and building performance requirements uni-
fying the design and building processes of cities (acoustic pollution controldir. 89/
106/CEE; solar energy and energy saving dir. 89/106/CEE, 2002/91/CE, 2006/32/
CE) considering also the other functions. A botfom-up approach to support a smart
development of cities is the urban and building code.

At different scales, such rules will allow the definition of the not yet so clear
boundaries between uses and functions, public and private, inherited by the con-
temporary urban vision. The integration of functions and the sharing at different
levels in the use of urban spaces and services (public and private) should define the
urban quality, in terms of measurable performance indices. Proposals and mea-
sures have been indeed till now separately formulated in different fields.

In the use of energy field, the project Address in the VII Framework Program,
now at its end, has put together the largest energy distributors in Europe and has
ideated a new actor of the energy market: the aggregator. The latter interfaces the
small private customers with the distribution companies, creating a shared demand
profile that allows to reach energy efficiency objectives for the electrical network.
In the same way, in the field of urban mobility, car sharing and bike sharing are
ways to share a collective transportation service, such as the use of recharging
systems for electric vehicles. These systems if adequately controlled may offer
regulation services to the energy distribution system (vehicle-to-grid, V2G),
putting intelligently together, again, the private resources of many users.

All this motivates and gives substance to the new urban design of uses and
functions for different services offered to citizens through Information and Com-
munication Technology (ICT).

This design level allows the definition and management of the “active” urban
quality. Other measures, concerning structural features, influence the so-called
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Passive urban quality:

Measures: materials/installations RES/high
efficiency components/static spaces sharing

Enabling technologies: new materials,

building techniques, areas and volumes design

/ Active urban quality:

Measures: automation and functions

The bounds of the new integration, sharing, participation, dynamic

Trban Sm: S .
Urban Smartness sharing of spaces
Enabling technologies: Telecommuni-
cations, Automation, Information technology,

Data analysis, Electronics

Fig. 1 The bounds of the new Urban Smartness

“passive” urban quality (materials, installations of RES based generation, etc.,
namely nonautomated components) (Fig. 1).

In this scenario, Italy, as other countries, is going through a deep change at local
administration level: the recent experiences confirm the importance of under-
standing what is happening in contemporary society more and more culturally
oriented towards “sharing” through the new media and what the technical and
industrial communities can offer as a solution to cope with the new requirements of
sustainability.

In this manuscript, a methodological approach to devise a new and smart urban/
building code for local administrations is proposed. The study analyzes what exists
and tries to set out a methodology, taking into account the regulatory framework
and the economic feasibility of the proposed measures taking as case study a large
Mediterranean city in Italy. Such economic feasibility is evaluated using the
existing European regulatory framework (directives and technical norms). In this
study, Italy is taken as a paradigm of the evolution of modern cities between
historical heritage and bureaucracy.

The perspective in writing this contribution is that of a city overlooking the
Mediterranean Sea in Italy, where cultural obstacles are posed by individualism at
all levels against the concept of sharing resources and of attaining common goals.

Nonetheless, many local administrations in Italy have indeed already taken
some steps in the direction of modifying towards sustainability the existing
building and urban codes. It is interesting to underline how in Italy, year by year, is
growing, not only the number of local administrations (4+42,3 % as compared to
2010 and +80 % as compared to 2009), but also the number of different relevant
issues dealt with. And nowadays, such new smart building and urban codes are
formulated and adopted in almost all the areas of Italy, with at least one innovative
building or urban code per Italian region.
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The interest around a new ruling system for buildings and urban organization at
local level resides in the fact that codes are fundamental for cities’ development,
since within codes technical and procedural aspects get merged with economic
interests, social impacts, and technical competences at national, regional, and
municipal levels.

The formulation of measures to improve urban quality and a way to numerically
evaluate their performance are also issues to be studied.

In this manuscript two classes of measures are analyzed, those affecting the
buildings and the urban settlement passively and those affecting them actively. The
definition of these active measures is well described in the work “Smart cities of
the future” (Batty et al. 2012). The aim of such measures is to Relate the Infra-
structure of Smart Cities to their Operational functioning and planning Through
Management, Control and Optimisation. In the same study, some technological
tools to devise monitoring and control actions over the urban system, described as
a network of services, are analyzed. Such active and passive measures are already
considered in the European regulatory framework and should be organically
integrated into the local building/urban codes according to the local specificity of
climate, society, and existing national regulatory framework.

Since 10 years, the European Union is one of the main actors in this path to
sustainable development of cities with botfom-up measures for the building sector,
with the aim of increasing the contribution of the building sector to greenhouse gas
emissions reduction and to RES-based generation support. In this context, the
challenge of European directives is that to fix for the member states objectives and
methodological approaches through suitable Technical norms. As prescribed by
the directive 2010/31/UE (the new EPBD, Energy Performance in Buildings
Directive, also called EPBD recast), since January 1, 2021, it will be only possible
to build neutral buildings in terms of Energy consumption, called Near Zero
Energy Buildings (NZEB), showing a very high energy performance. The nearly
zero or very low amount of energy required should to a very significant extent be
covered by energy from renewable sources, including renewable energy produced
on-site or nearby. Another important change brought by the directive concerns the
objectives proposed, that are now defined in terms of numerical performances.
This means that, in cities, buildings will have to be thought of, designed, and built
to reach precise and measurable objectives in terms of energy efficiency for
heating and cooling, that can be reached using different available measures (active
or passive) that best appraise the RES-based supply within the considered urban
context. The change is enormous as compared to the habit of many existing local
administrations, for which the gap filling will require educational support and an
attentive communication strategy, as well as an adequate coding system, to
accompany the growth of new competences, the experimentation, and the defini-
tion of protocols and rules (Report ON-RE 2012).

In the design of new coding systems, it is fundamental the economic feasibility
of measures and the cost-benefits analysis to which the codes refer.
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Such evaluation is particularly interesting when the increase of energy efficiency
is attained through Building Automation technology. The recent directive 2012/27/
UE has been issued as a compromise between the business world producing
components for Building Automation and the public administrations structurally in
economic shortage. This Directive establishes a common framework of measures
for the promotion of energy efficiency within the Union in order to ensure the
achievement of the Union’s 2020, 20 % headline target on energy efficiency and to
pave the way for further energy efficiency improvements beyond that date.
According to the cited directive, the member states must elaborate an action plan
with precise commitments in relation to the objectives of the directive. Each
member state guarantees that since January 1, 2014, the 3 % of the covered surface
of the heated/cooled public buildings, except the already cited NZEB, is restruc-
tured every year to reach the numerical requisites of energy efficiency imposed by
the directive 2010/31/UE.

Notwithstanding the constraints set forth by the limitation to the public
indebtedness (further to the principles of “stable prices, sound public finances and
monetary conditions and a sustainable balance of payments” of Article 119 of the
Treaty on European Union and the Treaty on the Functioning of the European
Union) and the financial and economic crisis, the Italian legislator has imple-
mented some measures to support public and private entities in the development of
smart cities, including the smart (i.e., efficient) use of energy. However, nowadays,
it is still difficult to turn energy efficiency actions, which at the end entails a
saving, into cash flows, which can be financed and can guarantee the loans granted
by the lenders. Furthermore, the credit crunch and the lack of knowledge on the
side of the public and private entities (who should promote the energy efficiency
interventions) and on the side of the lenders hinder the funding of energy efficiency
initiatives.
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Raffaella Riva Sanseverino

Abstract

The smart city model is here described according to the most recent studies on
the topic. Indices and numerical features concretely evaluate the different
aspects of this model in two analyses whose results are reported and commented
in this chapter.

1.1 Smart City Model

Technological and inter-connected, but also sustainable, comfortable, attractive,
safe, in one word “smart”: this is how the smart city looks like, a model of city on
which, in Europe and in the world, governments are betting to provide a balanced
urban development keeping up with the demand of welfare, coming from the
middle class.

Aiming at technological innovation to improve management of urban processes
and quality of life of citizens, this is the direction followed by some local admin-
istrations in Europe, that are starting projects, and setting agreements to re-draw
cities. In relation to the objectives fixed by the EU, supported by ‘pacts’ and formal
‘commitments’, all cities are involved in this transformation process that should
turn them in different ways in smart cities.
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The expression smart city is spreading more and more and takes progressively a
precise meaning after the recent results carried out in the experimental phase in
different urban contexts.

Over and mis-used expression, it implies a really silent revolution in our cities,
often sat back in wrong habits and not attentive to the cautious management of
resources and consumptions.

On the Internet everything becomes suddenly smart, cars (the ‘smart’ city car
produced since more than ten years) as well as consumer goods and the adjective
typically recalls something new, easily marketable and cool.

But what is really a “smart city”? It is a city that bets a lot on the quality of
living and where the citizens are involved as main actors in decision processes
(Dominici 2012). At the basis of creating a smart city there is certainly a new and
integrated design process, aiming at a new modulation of the urban functions (both
the traditional and the new ones appearing in everyday life) also thanks to the
digital technology innovation.

In this way, the traffic can be monitored and influenced through smart phones
able to identify the congestion areas and to set alternative routes for city trips: a
true digital traffic officer able to let people move in cities without delays.

The basic condition of such scenario is the existence of adequate infrastructures
able to support such innovations (the design of streets, the presence of an efficient
public transportation network and cycling routes, ICT facilities).

A smart city is thus a city that does not pollute for standard functions
deployment and extensively uses renewable energy sources.

As we will see, indeed, three are the main features of smart cities: smart
mobility, smart energy and smart governance, where the participation and sharing
of opinions takes place. The latter aspect is fundamental to grow public acceptance
of sustainable ways of living the cities. Sharing innovative processes is indeed a
fundamental aspect that cities have set out in different ways. The city of Bari, in
Italy, as an example has ideated a no profit association named Bari Smart City',
putting together public and private entities with the aim of creating a productive
environment where it is possible to design, together with the representatives of the
society and of the business world, solutions and ideas for a sustainable urban
development model. The associative model should serve as a way to understand
how innovation may re-design the ways of living of citizens.

In these times, an obstacle certainly is the lack of economic resources required
to implement the measures: the municipal administrations indeed, constrained by
everyday emergencies are forced to devise new tools such as the activation of
public-private partnerships to access the financing calls (such as for example the
European Jessica” funding scheme, etc....).

! The following sites show the development of Bari: www.barismartcity.it/; www.
osservatoriosmartcity.it/bari/; www.greencityenergy.it/bari/.

2 JESSICA (Joint European Support for Sustainable Investment in City Areas - Joint European
Support for Sustainable Investment in City Areas) is an initiative of the European Commission in
collaboration with the European Investment Bank (EIB) and the Development Bank of the
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Smart Energy is another important declination of the intelligent city: for this
reason, in Italy cities like Genoa and Turin have mostly invested on smart elec-
trical grids and Renewable Energy Sources, RES.

The first objective to be reached to create an intelligent city is indeed an
optimized system for the management of Energy resources that are able to put in
motion most of the urban functions. Both public and private transportation can be
managed efficiently as well as waste and water, and of course heat, electrical
energy and data.

Such optimized system must be in most cases, due to the technical features of
the functions to be implemented, based on ICT. New technologies are indeed the
further step to be taken to improve the management of urban processes and as a
result the quality of living of citizens.

The process leading a city in Europe to become smart is accompanied by some
important steps such as undersigning the Covenant of Mayors® and designing an
Action Plan for Sustainable Energy®: the latter contains the strategic measures that
must be set out to get certain objectives for sustainable development.

1.2  European Smart Cities

The most articulated investigation concerning the smart city is certainly the one
elaborated by the University of technology of Vienna (Giffinger et al. 2008) in
cooperation with other European research centres, over a sample of 70 middle size
European cities. The researchers of the technical university, together with the
university of Lubiana and the poli-technical university of Delft, have carried out
since 2007 a research about the European Smart Cities, developing a ranking tool
specific for cities with a population below 500.000 inhabitants. The results of the
study, has made a comparison among 70 European cities. The research has started
from the premise that around 40 % of the entire European population lives in small
cities and most of these cities, even though they show a big potential, often stay in
the shade as compared to the larger European cities. The competitive advantage
small cities have and that is often not considered by investors is their limited size,
both in terms of population and in terms of territorial extension, which allows to
easily test new solutions.

(Footnote 2 continued)

Council of "Europe (CEB). It promotes sustainable urban development and urban regeneration
through financial engineering mechanisms.

3 WWwWWw.eumayors.eu/.

* A Sustainable Energy Action Plan (SEAP) is the key document in which the signatory
Administration outlines how it intends to reach its CO, reduction target by 2020. It defines the
activities and measures set up to achieve the targets, together with time frames and assigned
responsibilities. Covenant signatories are free to choose the format of their SEAP, as long as it is
in line with the general principles set out in the Covenant SEAP guidelines.
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According to the system proposed by the researchers of the Technical Uni-
versity of Vienna, the ranking tool proposed to identify the smartness level of
European cities is declined in six specific features: economy, people, governance,
mobility, environment and living.

Seventy test cities have been selected in Europe showing the following features:
e urban population between 100,000 and 500,000 inhabitants;

e basin of users and workers lower than 1,500,000 inhabitants;

at least one university.

To compare and rank them in terms of smartness, it has been necessary to
standardize the measurement criteria of the 6 features above, obtaining for each of
them, a numerical evaluation to be given to each city.

Among the 70 cities also 4 county seats of Italian cities are present. The best
placement was obtained by the city of Trento, historically on top of life quality in
Italy, at the 45th absolute position, followed closely by Trieste, at the 49th absolute
position, Ancona and Perugia, respectively can be found at the 51st and 52nd
absolute positions.

1.2.1 Efficientcities: Cities and infrastructures for growth in Italy

It is on the field of urban mobility that the local administrations in Italy are
investing more to implement the concept of smart cities in Italy. This is what
emerges from the recent study (Efficientcities Siemens 2012) “Efficientcities:
cities and infrastructures for the growth of the country” carried out by a public
consortium supported by municipalities, Cittalia-Anci research, and Siemens Italia
that analyses 54 main Italian cities with more than 90 thousand inhabitants, whose
performances, in terms of innovation and quality of living, have been analysed
using a set of indicators for different areas (green, water, air, waste, building
heritage and quality of living, energy, health, mobility and logistics).

The study shows that urban mobility is the most financially supported area with
10.7 billions euros, in three years, followed by the sustainability of buildings and
water.

The other investment fields are: public and private building heritage and urban
restoration respectively with 2.4 and 2.1 billions euros of forecasted investments.
The overall value of the three years plans for the 54 cities is around 37.7 billion
euros. This value, if compared with the Italian GNP 2011 (1.579,7 billion euro)
leads to the conclusion that the overall amount of planned investments, if actually
made, would be around 2.39 % of the Italian GNP.

The study classifies the cities considering 6 different performance aspects
(quality of the urban environment, welfare cities, ideal cities, quality of living and
mobility, cities in transformation and energy cities). The objective of the study is
to identify the basic infrastructural requirements for each of the aspects above,
through the definition of homogeneous classes of cities and identifying within each
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class a model representing at its best the features of the group to which it belongs
(benchmark model).

From the point of view of quality of the urban environment (including man-
agement of building heritage, the waste handling and the cycle of water), the study
puts into evidence how some southern cities in the Puglia region (Foggia, Andria,
Barletta and Lecce) are among the first places. As far as quality of living and
especially mobility is concerned, a clear geographic diversity emerges: all the
northern or centre Italy cities are in the highest rankings, while the southern cities
show a very low position in the overall ranking. Milan, with its optimum per-
formance, is only behind Bergamo. Going to renewable energy use (cluster energy
cities) Forli, Trento and Ravenna have the highest positions. More in general,
again, the cities in northern Italy show improved performances as compared to the
Southern cities. Positive exceptions in the South can again be found in the region
Puglia, especially Foggia and Lecce. In the clusters identified by the study Sie-
mens-Cittalia, Reggio Emilia is the benchmark city for the urban environment.
The relevant cluster, composed of 17 cities all at the Center-North of Italy (except
Sassari in Sardinia), has gathered cities that differ from the others in terms of entity
of the investments for territorial management and production of energy from
renewable sources. Among the welfare cities Cagliari emerges in a group that puts
together, among the others, important coastal cities (Bari, Genoa, and Naples),
showing an important building heritage and an health care system that attract
people from all over the country. In the cluster of ideal cities, where the quality of
living for citizens is outstanding, Trento emerges among the centre-northern cities
(Bergamo, Brescia, Padova and Trento); while in the cluster of quality of living
and mobility Venice is the leading reality in a group that collects, except from
Bolzano, almost all the large cities in Italy (Bologna, Firenze, Milano, Roma,
Torino). Below average in most aspects are mostly southern cities and in particular
10 cities: Palermo, Messina, Catania, Reggio Calabria, Catanzaro, Barletta and
Pescara, but also other cities located in the centre and in the north like Pistoia, La
Spezia and Trieste. Nonetheless the latter cities are described as having a strong
potential for improvement, such as Pescara, especially in terms of health and
environment.

Finally, the 8 cities belonging to the cluster energy are quite good in terms of
clean Energy production systems but show values below the average for most of
the other indicators. The best performance in this cluster are provided by the city
of Lecce, benchmark city for this group in which also other cities from the Puglia
region can be found (Andria, Foggia, Lecce and Taranto), from Sicily (Siracusa)
and from the centre of Italy (Arezzo, Terni and Latina). The just seen approaches
for smart cities analysis at European level and at Italian level are very different due
to the different in-depth analysis carried out. The different width of the scenario,
Europe in one case and the Italian country in the other, and the different times in
which the studies have been carried out produce very different results. The
European study carried out in 2007 on 70 small cities, hosting a high level edu-
cation centre, could make use of limited previous studies on the topic while the
Italian study (completed in 2012) has been based on larger competences acquired
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in more recent times. Moreover, due to the particular historical context of the
Italian country the Efficient cities study is tailored on smart indicators that in other
countries may just be inapplicable, such as the attention to the building historical
heritage and its management.

1.3  The Key Features of the Smart City: Smart Governance,
Smart Mobility and Smart Energy

1.3.1 From Traditional Governance to Smart Governance of Cities

The last years have seen an increasing complexity of the political and adminis-
trative situation of countries with a consequent reduction of the possibility to
implement adequate measures on the territories. The economic crisis signs with
absolute evidence the current times.

The communication between public administrations and citizens has dramati-
cally changed with the advent of new information technologies and the Internet.

The recent political elections at National level in Italy—with a success of the
Movimento 5 Stelle of Beppe Grillo irradiating its principles from the Internet—
have shown the enormous communication potential of the network. In the same
way, the Pirates party in Germany describes itself as part of an international
movement supporting the “digital revolution” as a means of increasing trans-
parency and participation in politics.

The possibility to spread in a wide space and in real time every possible form of
expression that can be digitalized has created innovative processes also in the
National Public Administrations, centered on efficiency, effectiveness, and trans-
parency and allows saving money in the Res Pubblica administration. At national
level, in Italy, the public administration is composed of different subjects of dif-
ferent sizes and needs (mainly Regions and municipalities). All these subjects, but
in particular the municipalities, have some common features such as the need to
design and implement optimization processes for their resources, including the
information technology infrastructures, so as to attain strong improvements of the
quality of the services offered to citizens without increasing the level of current
expenses.

In the aim of attaining a full development of the digital revolution, not only the
organizational aspects of the public administration must be considered, but also it
is necessary to implement a motivational and educational path for those who work
inside public administrations.

Italy is certainly below the average level of literacy rate in English and in
Information Technology in public administrations; this is caused by the lack of
motivation by public employees, hardly appraised by merit and suffering from the
lack of infrastructures.

Although it is now mandatory, the Italian municipalities (Riva Sanseverino
2013) still do not even try to apply for European financing calls, due to the above-
mentioned reasons. Another relevant aspect in a smart governance system is the
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extent to which the community is interested in taking part to the decision process.
In the past, the participation level was very low and was limited to a small
oligarchy; more recently, the spread of television programs based on talk shows
has increased the level of consciousness in people, but interactivity was not
allowed. Now interactivity is the new vehicle through which information is
delivered, at all levels, and it seems that also politics and common goods can be
managed using the citizens opinions travelling on the Internet.

This new concept of Smart Governance connects the technical aspects to the
social ones meant as not only a strictly governance tool, but also as an educational
and communication tool for thoughts and opinions of the citizens.

With the expression Social Media are to be intended tools and services created
in contrast to those that are defined industrial media, such as newspapers, radio,
TV and cinema.

The classical media have one direction transmission and centralized creation of
contents; a few people create the information and decide what to transmit, and a lot
of people are passive users of this service. The Social Media are at the exact
opposite, allowing a lot of people to create the contents and to spread them.

This type of participative media can be implemented thanks to the technology.
If with the first generation Web only tentative forms of social participation
were introduced, with Web 2.0 the Social Media are fully implemented and the
so-called User Generated Content (UGC) characterizes them.

This fundamental transformation on social participation has shifted the centre
of gravity on which marketing has its foundations for years. In traditional media
the message had to be supported on a one-direction channel with no possibility of
contradiction. In social media it is instead quite possible that the consumer
expresses and opinion, and in general, his contribution is fundamental to support
the spread information about that item among a lot of people.

The proliferation of such environments for social media is huge, but they can be
divided into two main categories: Blogs and Social Networks. Blogs are virtual
environments where individuals, groups of people or enterprises publish contents
that are considered interesting for the community. The subjects can be divided in
classes or general, but most important is the possibility given to users to take freely
part to discussions that arise on the different subjects. All this allows generating
what is called counter-information, and that is basically important for all those
who want to ‘understand’ the market.

The Social Networks are instead virtual environments finalized at intercon-
necting people based on features or common interests, everything in the aim of
sharing resources or simply discuss of any kind of subject.

Worldwide phenomena like YouTube, Facebook, and Tweeter are some of
these platforms where people can share something. Photos, videos or simply
written text, what brings together these Social Networks is the enormous partici-
pation of people. This obviously makes imperative the consideration of these
platforms as the most important places where desires and people’s needs can be
figured out.
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The technology supporting these systems can also be employed to influence
political decisions at all levels, including those concerning the urban environment
and thus uses and functions in cities, buildings, urban spaces, energy, waste, water,
living, etc. In this way, ideally the democratic process can be enhanced and public
services can better address the needs of citizens.

The objectives of this new communication system are the stimulation of ideas to
encourage and support the exchange of experiences and generate new methods of
working. A virtual network with an efficient and trim administrative structure, that
carries out the events management through opinions sharing and regular updates.

The digital revolution in politics called E-government (Profiti 2011) is already
changing the way in which politics interacts with citizens and commercial entities
and the Smart Governance system puts a challenging and higher objective for our
administrators.

The real main actor of the process is however the citizen that has to lead the era
of urban transformation, and that is now able to express his opinion on any kind of
issue affecting his everyday life.

The ultimate goal of such technological evolution is that to turn the govern-
mental functions from an ‘office-centric’ working mode to a ‘citizen-centric’
working mode.

E-Government is intended as the use of ICT in public administrations,
accompanied by a change in the organization and by the acquisition of new
competences from the employees, with the aim of improving the services offered
and supports the democratic process and welfare.

An efficient planning tool for the urban context and buildings must also account
for the communication infrastructure that puts in synergy multiple aspects of the
city and allows the coordination of the different functions.

ICT is thus the enabling technology through which privates, administrators and
business people meet influencing the administrative actions; in this way it is
possible to support the participation of citizens to the decision process, increasing
the sense of belonging of the individuals to the community.

1.3.2 Intelligent Urban Mobility

Our cities currently show a mobility system for people and goods that are not
sustainable; indeed many researches and analysis have evidenced that the common
use of the car generates congestion, pollution and high CO, emissions.

To limit these unfavourable effects of the use of car, it is required to change the
vision of cities, limiting the use of private cars, supporting the use of collective
means, the sharing of the service offered by cars instead of keeping the property for
single individuals, the use of bikes, the inter-modality of transportation services.

Also the technology for building cars is radically modified: small and light
vehicles with zero or reduced emissions.
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In this new scenario, freedom of moving in cities goes necessarily through a
radical change of habits in cities. The motivations underlying the massive use of
private cars, often resides in missing or not efficient public transportation services.

Besides, in most cases, especially in Italy, the first problem to be faced is that
the recently urbanized settlements, both concentrated and diffused, have been built
precisely because individuals own private means of transportation.

The second problem arising is one of the main factors conditioning the envi-
ronmental pollution and namely the Internal Combustion Engines technology for
cars.

The third problem is that the new settlements (far from the centre, with a large
extension and at low density) are designed and realized (at least in Italy) despite
the existence of a shared transportation system (tram, metro).

Those who have invested indeed, have only aimed at the gain deriving from the
change of destination of the soil with no refrain from the public administrators and
the technicians.

The fourth problem is that the current life style implies an increasing frequency
of trips in the cities also increasing the mobility of people and goods.

Smart mobility in a city is thus:

e the ability to guarantee a good availability of public, innovative and sustainable
transportation services;

e the support of low environmental impact transportation means such as bikes or
pedestrian routes;

e ruling the access to historical centres.

Smart mobility also means the adoption of advanced solutions for the mobility
management through info-mobility, managing the mobility of individuals within
the city and towards the neighbouring areas.

Smart mobility is thus intermodal, optimized and efficient and allows minors to
move independently at no risk not demonising the use of private cars.

In some cases, traffic limitations have been imposed through pedestrianisation
and urban tolls. These actions have produced valuable and interesting results, but
according to some observers the risk is to create a mosaic of islanded urban areas.

Some local administrations, as an example, limit the access to the city centres
based on the norm Euro classification, by which the technical requirements for the
homologation of the vehicles of motor concerning the emissions have been settled
down, to avoid that they defer from a Member State of European Union to another
one.

Other administrations use different criteria. Many actors desire orientations and
harmonized norms at European level for “clean urban areas” (pedestrian islands,
limited access, speed limits, urban tolls etc.), so as to support the spread of such
measures all around Europe in and uniform way, allowing an harmonized devel-
opment of cities. Moreover the harmonization and inter-operability of enabling
technologies will allow the costs reduction.
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Other measures to improve sustainability of transportation within cities are the
implementation of inter-modal mobility as well as carpooling and car sharing
services, the introduction of the “Mobility Manager” and the support to the so-
called soft mobility (on foot and bikes). In this context, also the adoption of
incentives for alternative fuel based public or private transportation means, using
RES and not competing with the food sector and thus really sustainable, is
advisable.

The recently started European project MobiEurope’, promoting the electric
transportation in cities supported by a strong ICT infrastructure, among the
expected results reports around 30 % of the total energy consumed for e-mobility
deriving from Renewable Energy Sources and mainly wind power.

The ultimate aim of the project is to bring together four major on-going electro-
mobility initiatives, effectively contributing to a pan-European interoperable and
integrated smart-connected electro-mobility.

The idea of a EU register office for vehicles, with trans-boundary validity all over
Europe, suggested by some actors is certainly an interesting proposal, which
deserves further study. The elaboration of the data about traffic and vehicles paths
can give indications, assistance and dynamic control of transportation to passengers,
drivers, and operators in the field of goods and people mobility all across Europe.

Some applications are already available for highways, railways and river
transportation. In the next years, these applications will be strengthened by the
satellite system Galileo6, which includes at most 30 satellites in orbit at around
20,000 km of height and that will allow a really precise localization of transpor-
tation means.

The current organization of transportations within most cities in Italy for
example is characterized by a predominance of traffic on the roads and by the use
of private vehicles. This aspect, else than representing one of the most significant
causes of green house gas air pollution, jeopardizing the health of citizens,
influences the efficiency of the urban areas.

As a conclusion, sustainable mobility for cities is an urban mobility system able
to put together the need for reducing the so-called negative externalities connected
to it and efficiency.

Each measure to get these objectives has pros and cons and different impacts
considering the local features at social, regulatory and economic level and rep-
resents also political views about the development of cities.

> MOBI.Europe aims to make users more comfortable with the use of EVs beyond the limits of
“range anxiety” by providing them universal access to an interoperable charging infrastructure,
independently from their energy utility and region.—See more at: http://www.mobieurope.eu/
the-project/objectives/.

S European system of satellite location, competitor of the american GPS, operational since the
beginning of year 2014.


http://www.mobieurope.eu/the-project/objectives/
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1.3.3 Smart Energy in Europe: Comparing Sweden and Italy

The energy sector (Riva Sanseverino et al. 2014) is certainly a strategic field for
countries and contemporaneous cities: all essential urban functions are indeed
supplied by energy.

Comparing southern and northern Europe cities is also a challenging task due to
the different contexts in which such cities have developed within the main
European frame.

The commitments taken by the EU in 2008 with the climate package 20-20-20
have motivated all European cities in setting specific actions to reach the objec-
tives of energy efficiency and low carbon energy production for the reduction of
GHG emissions.

Energy production and use therefore are the pillars of the above package of
directives. And the relevant specific objectives have been then turned into specific
national objectives. For Italy, as an example, as far as clean energy production is
concerned, the objective is to increase up to 17 % the coverage of the energy
required for consumption from renewable energy sources by 2020 (in 2005 it was
5.2 %).

Some European cities supported by serious national policies are strategically
directed towards a smart approach in the energy sector, considered of basic
importance for the urban development and for the political independence of the
entire state they belong to. The European Environment Agency (EEA) estimates
indeed that in some cases cities and towns account for just 69 % of national energy
use. This is achieved in a range of ways, from increased use of public mobility due
to larger population density to smaller city dwellings that require less heating and
lighting.

In Sweden’ the national goals are clear to all operators since years. The pro-
duction of energy in Stockholm (Nylund et al. 2010; Stockholm City Council
2010a; Stockholm city Council 2010b), as an example aims at self-sufficiency as
well as at reduced environmental impact using different means: from the well
known renewable sources installation to innovative systems allowing—especially
when building new districts—the re-cycling and re-use of waste, the biogas pro-
duction or even the use, as in the building Kungbrohuset (2010-2011) in Stock-
holm, of the heat produced by humans in the underground for air pre-heating.

The situation in the Swedish country besides is totally different from Italy from
many points of view. In Sweden, the project for the community comes first as well
as the carbon-free and politically independent vision of future scenarios that all
parties recognize to be a priority. In Italy, the individuals come first and before the
interests of the community. What indeed is amazing is that while Sweden struggles
since many years to attain the cited objectives of becoming a carbon free society
(district heating started in the seventies); in Italy this is a recently debated topic.

7 Interview to M. Ermann, Strategic Planner, Municipality of Stockholm (Riva Sanseverino et al.
2012).
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The strategies put in action by Sweden are 360° and aim at reaching the ambitious
goal for the city of Stockholm to be a totally fossil free city by 2050.

In this way, the energy plan of 2008 is subordinate to the Regulatory Plan
(Costantino and Riva Sanseverino 2012) in agreement with the decisions of the
Municipality of Stockholm taken in March 2010. Besides, a major cooperation
exists between Municipalities and energy distributors to find the best installation
areas for components and plants for the distribution system; them both supporting
the use of remote heating systems and the use of renewable sources for private use.

The production of energy in Italy instead is still strongly constrained by the use
of fossil—fuel based generation systems.

The choices of energy policy in Italy have been strongly biased by the exis-
tence, since many years, of public monopoles in the energy field. The main fossil
fuels extraction and distribution company ENI and the Italian power distribution
company ENEL are still controlled by the Italian Ministries of Economy and
Finance. The slow pace at which all political decisions go in Italy due to a dra-
matic mix of bureaucracy and individualism puts constraints over the possibilities
to modify a route, although recently ENEL has been investing in new and greener
technologies (ENEL green power) and has been on the forefront for remote
measuring systems production and installations.

As in Sweden, also in Italy, reaching independency in the energy sector would
be a desirable goal. Italy depends on imports for most of its fossil fuels. It now
produces only 10 % of the natural gas it consumes, compared with 90 % in the
early 1970s. Production has fallen steadily while demand has increased, driven
largely by growing demand for electric power: 40 % of Italy’s natural gas con-
sumption is now for power generation.

Russia and Algeria are currently supplying two thirds of Italy’s gas needs,
through pipelines via Austria and Tunisia-Sicily. In 2009 natural gas was
responsible for over half of electric power generation (60 %), coal 12 % and oil
8 %, the renewables sources including hydropower supplying the remaining 20 %.

The dependency from other countries has produced in Italy quite high energy
prices in Europe and the third highest increase of the energy price in the industrial
sector in the years 2011-2012, above 15 %.

The reason of this is two fold: the dependency from other countries and the mix
of primary sources for producing energy in Italy, which is unique in the European
scenario.

Following a 1987 referendum Italy banned nuclear power, but the government
reversed this decision in 2008. Recently, following the events at Fukushima, a
moratorium on nuclear suspended new nuclear developments. As a result, electric
power prices are high in Italy.

Besides such prices also account for the incentives provided for photovoltaic
installations support (feed in tariffs) in these years and taxes. This means that the
more expensive technologies for renewable electricity can easily attain the sought-
after ‘grid parity’, more easily than in many other markets—and this is already
close to the truth for solar photovoltaic installations in southern Italy.
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Interestingly, in Italy, despite the unclear reference framework, a smart ‘bot-
tom-up’ process involving the energy sector has started right from cities. Cities
from all over the country, from south to north, show their willingness to reduce
their environmental impact. Cities from the centre and from southern Italy (Lecce,
Taranto, Andria and Foggia in the Puglia region; and Arezzo in Tuscany, Terni in
Umbria, Latina in Lazio and Siracusa in Sicily), but also from northern Italy, such
as Modena in Emilia Romagna are starting to put money into new infrastructure
for efficient energy production and use.

An interesting case is the city of Modena, whose council joined the Covenant of
Mayors® in January 2010 and developed a Sustainable Energy Action Plan for the
Municipality of Modena with a financial support from the project come2CoM
(Intelligent Energy in Europe). The document was taking into account the inputs
from public and private stakeholders, to reach the goal of the Covenant of Mayors
to reduce the CO, emissions of 20 % by 2020.

Municipalities are typically strongly constrained by small financial resources.
To turn the Covenant of Mayors commitment from targets into concrete actions,
the Municipality (like Modena) has to look for alternative financing solutions.

Energy Performance Contracting (EPC) offers the Municipalities a solution to
start on the road to achieving 2020 goals. An EPC is a performance-based pro-
curement method and financial mechanism for building renewal. Utility bill savings,
resulting from the installation of new building systems reducing energy use, pay for
the cost of the building renewal project. A “Guaranteed Energy Savings” Perfor-
mance Contract obligates the contractor, a qualified Energy Services Company
(ESCO), to pay the difference if at any time the savings fall short of the guarantee’.

Prompt financial support for the implementation of the projects themselves
instead typically can be found using European funding (the city of Modena was
supported by ELENA'? which is a technical assistance facility managed by the
European Investment Bank (EIB) and funded by EU budget). Projects seeking
funding must incorporate energy efficiency, local renewables and clean urban
transport.

According to the National action plan by 2020, for which renewable energy
should cover:

e 6.38 % of the energy needs for mobility and transportations;
e 28.97 % of the energy needs for electricity;
e 15.83 % of energy needs for heating and cooling.

Since more than 50 % of the energy consumed in Italy can be ascribed to cities
(residential and public services), in order to reach these goals, it is necessary that
the Italian government devises for cities a unique strategy and targets to be reached
by 2020.

8 http://www.covenantofmayors.eu/index_en.html.
° A deeper insight into the mechanism of EPC will be given in Chap. 7.

'O ELENA is a European project, which provides foundings to cities that invest in energy
efficiency. Modena, in Italy, is a good example of the application of this project www.
aess-modena.it/progetti/elena.html.


http://www.covenantofmayors.eu/index_en.html
http://dx.doi.org/10.1007/978-3-319-06422-2_7
http://dx.doi.org/10.1007/978-3-319-06422-2_7
http://www.aess-modena.it/progetti/elena.html
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Abstract

New and fascinating examples about innovation in cities come from the real
world. Every part of the industrialized world has indeed at least one case to
show. But it is not just a matter of appearance, emerging economies may take
the lead in the global economy growth forecast, but many studies show that the
established top cities will continue to draw the wealthy for some years to come.
Cities and network of cities will be the crossing point of the most important
economic and financial initiatives. The catalogue of cities analysed in this
section gives a synthetic representation of the measures carried out by some
benchmark cities in the last ten years all over the world. Being a smart city is
quite a complex goal to reach, both for cities to be designed ex novo (such as
Masdar in the Arab Emirates or Caofeidian in Asia) as we will see at the end of
the chapter, and for cities which have a long history behind them. Ex novo cities
are also called top-down smart cities, while most of the examples reported next
are bottom-up smart cities, that is, they start from existing settlements with
different preconditions.
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2.1 Smart City Models

The urban examples analysed in this section show different ways to implement
innovative approaches in cities aiming at the reduction of green house gas emis-
sions, and more in general, at reaching an improved quality of living buildings and
urban settlements for citizens.

The picture extensively given in Riva Sanseverino et al. (2012) and arising from
the brief description here reported is certainly non homogeneous. The latter,
especially when considering smart mobility but also the other declinations of the
smartness concept, is influenced by the level of existing infrastructures, therefore
by the pre-existing ‘distance’ between cities like (as an example) Stockholm and a
Euro-Mediterranean Italian city like Palermo.’ The deep pre-existing diversifica-
tion of the urban contexts in Europe derives from different approaches that have
characterized the municipal administrations in the cities. Especially in Italy, the
lack of coordination in the elaboration of the urban codes together with the con-
straints set by daily emergencies have brought a slower development of innovative
measures carried out in different ways and at a different pace in all areas of the
country.

Environmental and historical heritage can indeed be a strong limitation in the
integration of renewable energy sources and energy efficient measures. Their
impact on the territory must be attentively evaluated in each situation and based on
this some general rules for their integration can be outlined to simplify and
standardize the approach. A detailed impact analysis in a Euro Mediterranean area
is proposed in Costantino et al. (2012) and Vaccaro (2011).

Another general issue, underlying almost all the cited cases, concerns the
economic sustainability of innovation in cities. Most experiences indeed prove that
in the medium term these investments cannot create self-supporting initiatives and
this is one of the added values of experimentation in cities by means of public
financial support.

The public administrations have a strategic role in backing up innovation, since,
as it will be shown by some virtuous examples, it can take part to the initiatives
facilitating them, not taking the entire economic risk of them, but sharing it with
private investors. The latter, based on their size and if involved in the management
of the infrastructures may have the interest to improve the quality of the service
offered and to diversify it. The public administrations should take care that private

! In Palermo it is not possible yet to talk about smart mobility: here indeed the massive use of
private transportation means can be registered. The few public transportation means, obsolete and
not well maintained, cannot support adequately the mobility demand of around 1 million people
living the city and the surroundings. The tram system should serve the city in the future but is still
on the way to be completed: only some parts are active, and these are those regained from the old
railway system serving the city at the beginning of the century. The other lines that are being built
should connect the city center to some neighboring areas (forecasted date of opening 2015), their
completion is slowed down by the limited available resources at national level.
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investors are taking actions in the citizens’ interest and the presence of public
institutions will increase the trust of citizens in the initiatives.

On the other hand, looking at the picture from a different and more global
perspective, it is generally recognized that cities are the indisputable engines of
economic growth across Europe and the entire world. In a general context of
economic and technological transformations caused by globalization and by a
constant process of interaction and integration (Anthopoulos and Vakali 2013), the
European cities are facing a decisive challenge for the future of all European
citizens: conjugating competitivity with sustainable urban development. In virtu-
ally all European countries, urban areas are the foremost producers of knowledge
and innovation—the hubs of a globalising world economy. Bigger cities generally
contribute more to the economy, but not all big cities do so. For cities with more
than 1 million inhabitants, GDP figures are 25 % higher than in the EU as a whole
and 40 % higher than their national average. The contribution of cities to GDP
levels tends to level off with decreasing size. Smaller cities (up to 100,000) tend to
lag behind their nations, but display average economic growth rates.

Smaller cities, where most of the European citizens live (State of European
cities Ex Report Eu 2007; Efficientcities Siemens 2012; Scanu et al. 2012), are
facing a hard challenge competing with larger cities, often not having availability
of resources and the same organizational ability.

To apply an autonomous development starting from the resources available on
the territory, and to increase their productivity, these cities have to put into evi-
dence and value their points of strength.

“The Wealth Report (2012)”, analysing the global economy and the tendencies
till 2050, connects the urban smartness to the economic wealth, saying that cities
that are now hardly known will be able to participate in the global economy by
2050 because are now implementing strategies to become ‘intelligent
communities’.

Another interesting topic of the study is the identification of ‘networks of cities’
as important infrastructure for the global economy.

This began in the late 1980s and now has become clear that the world’s geo-
political future is not going to be determined by the combination of the United
States and China. It will instead run via 20 or so strategic urban networks.

These networks have grown in importance on the back of the globalisation and
urbanisation of an increasing number of economic activities. Those cities that
work together begin to matter more in the global economy and in geopolitics than
their respective countries. Firms that sell to other firms rather than consumers
thrive on the specialised differences of global cities. Consider London, New York
and Paris—they are all major financial centres, but they are specialised in very
different sectors of finance. What matters to these firms is not the city as a
supermarket, but as a specialised shop. By this rationale, different firms will prefer
different city networks. The various city rankings and indices do measure some-
thing that matters. But for many firms, if they can avoid locating in London or
New York, where costs are high, and if Copenhagen serves their purposes just as
well, there is little doubt as to where they will go. The mass consumption sector is
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the opposite: the more cans of coke or mobile phones you can sell, the better (The
Wealth Report 2012).

Being able to take part to these networks will be a key factor to lead the global
economy and it will be founded on the existence of infrastructures for commu-
nication and control of urban uses and functions.

It is clear thus how this challenge can have a strong impact on any aspect of
urban life quality, starting from the economy and ending up with cultural and
social aspects, and of course environmental issues.

2.1.1 Northern Europe Cities

A strongly oriented and long lasting political will in designing sustainable mea-
sures for urban development is a basic element to carry out these long processes.
Whatever is the political colour of the administrations, it is important to follow
some general guidelines and support the projects going in the direction of sus-
tainable urban development. In this way, such as in other virtuous examples, the
city of Amsterdam,” the capital of The Netherlands, since 2009 has launched the
Amsterdam Smart city project composed of sixteen pilot projects, in cooperation
with IBM and CISCO. The project aims at testing energy-saving smart enabling
technologies for sustainable choices. As a result of the starting pilot phase, the city
is implementing the most effective initiatives on a large scale. At present, there are
nearly 500 public charging points, and that number will grow rapidly to 1000,
begin 2014.

This charging network makes Amsterdam a world leader in promoting electric
mobility, while the widespread of private initiatives would allow producing and
placing on the market small wind turbines and solar panels. Besides, as a result of
the first phase, in Amsterdam, thousand of households are already interconnected
thanks to IBM, that monitors in real time the energy consumption of private
buildings connected to a smart electric grid. The aim is that to reduce the emis-
sions as compared to the level registered in 1990, the CO, emissions of 40 % by
2025 and succeed, by that date, in generating 30 % of the energy required by the
city from RES. To implement the entire project, articulated in technical imple-
mentations as well as in communication campaigns and symbolic actions, some
local private companies also support the municipality. The Amsterdam Smart City
model is indeed quite simple: at the base there are the three partners funding the
initiative (Amsterdam municipality, Alliander and KPN), all showing long term
economic interests (use of infrastructures) and a concurrent ambition to solve the
problems of the society. Through the Amsterdam Smart City program they
cooperate with other entities: Strategic partners in some specialized fields (such as
Philips, Cisco, IBM, Accenture) and with small and medium enterprises.

2 www.amsterdamsmartcity.com
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In this way there is a differentiation between partners sharing long-term
objectives (to realize the infrastructures) as well as medium term objectives (to
implement strategies), and of short term such as small and medium enterprises.

The involvement of the public administration is fundamental, since it generates
a positive feedback in citizens and also creates a sense of trust towards the
initiative.

The first implementations can be dated back in 2009, when the public area
Utrechtsestraat, through a cooperation with local entrepreneurs and citizens
(Utrechtsestraat Business Association), has started to become a commercial street
with a strong connotation in sustainability (Klimaatstraat, Climate Street). In the
Climate street technologies, cooperative agreements and approaches are tested in
order to select the most successful to make the city’s (shopping) streets more
sustainable on a large scale. The focus of sustainable solutions lies in three main
areas: entrepreneurs, the public space and the logistics. The first two issues con-
cerns the possibility to monitor the environment and use energy efficient solutions
for lighting and heating/cooling, while the last issue concerns the waste collection
using electric vehicles from a single provider, thus minimizing CO, emissions.

While in its Smart city strategy Amsterdam has aimed at a mix between Energy
upgrading of private and public buildings (to reduce emissions also of symbolic
structures as the museum of sciences Nemo) and the civic participation (as an
example the cited Utrechtsestraat), cities like Gent, in Belgium, and Monterrey, in
Mexico, have aimed at this latter issue to involve the citizens in the definition of
inclusive strategies to improve quality of life. These cities are quite different in
terms of dimensions and history but they are brought together by the continuous
exchange of opinions with the citizens on ICT to improve the quality of life. Based
on data collection carried out through ICT, Helsinki in Finland has improved the
management policies of urban mobility and congestion management, while the
Portuguese Paredes is going to install 100 million of sensors that will gather
information on public lighting, energy consumption and waste disposal. All these
data can dynamically influence the actions of the public administration about the
cited issues.

The use of the new technologies (Batty et al. 2012) has favoured a strong
improvement of the quality of life and urban mobility also in the major centre in
Sweden, Stockholm. The Swedish capital has set out a number of initiatives in
order to reach the ambitious goal to be an emission free city by 2050.

One of the strongest points in the strategy adopted by the city of Stockholm was
to point on a diversified mobility system (regional metro, ethanol fuelled tram and
buses), aiming at turning to zero the number of circulating private cars with an
excellent public transportation system.

In cooperation with IBM, a system to detect the vehicles entering the city has
been installed; the same system automatically charges the vehicles when they pass
the 18 control points during the rush hours of working days.

A study has registered that after three years, the urban traffic has been reduced
of 18 %, cutting down the polluting emissions of 12 %.
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In the Swedish city a lot of initiatives concern the building sector. Some new
projects are related to parts of the city that have been built ex novo. These projects
are quite interesting from the technological point of view since they are practical
implementations of sustainable and efficient buildings (the buildings at Zeroplus
are energetically autonomous and also produce supplementary energy for the
neighbouring areas); the Hammarby Sjostad district in the city centre and the
Royal Seaport project, that will soon be completed. The Hammarby Sjostad, HS,
project represents the first application of the “Vision 2030 plan, that has con-
tributed to the victory of the Green Capital prize, given to the city of Stockholm in
2010.

The district has a high population density; When finished (2016) it will host
10,000 dwellings for 25,000 people and additional 5,000 working in the area over
250 hectares.

Living spaces are full of light, there are almost no private cars, a metro-tram
infrastructure allows fast mobility on green boulevards, squares are pedestrianized
and there are a lot of bikes.

The strategic elements of the project are those that do not appear: the waste re
cycling system collects the residential rubbish through pneumatic ducts and treats
them to get biogas, the latter is reused in the flats, in the remote heating central
system and in the bus parking area, where also the inhabitants can buy fuel for
cars.

The history of HS starts at the beginning of the nineties when Stockholm
decides to be a candidate at the Olympic games in 2004. A team of architects and
engineers identifies in the former industrial area of Hammarby the ideal area to
build the Olympic village.

In the original project the main feature was the implementation of an eco-
sustainable architecture. Stockholm does not attain the Olympic games, but the
Hammarby project is not left aside, it is instead potentiated and converted to
residential use.

Today the urban plan shows the main building initiative in Sweden in the last
30 years.

At Hammarby Sjostad the waste, suitably separated, are collected in under-
ground cisterns emptied by enormous extractors and sent to recycling (limiting the
use of the anti-aesthetic waste bins and minimizing the waste collection).

The waste that cannot be recycled is instead carried to the local incinerator. The
Hogdalen co-generation plant separates combustible waste as an energy source in
electricity and district heating production. The combustion generates heat enough
to cover 47 % of the domestic need of heat. Another example of sustainable heat
supply is the Hammarby thermal plant, which recovers waste heat from treated
wastewater piped from the Henriksdal sewage treatment plant covering 34 % of
the needed heat. The remaining 16 % is produced by the combustion of bio-oils.
These oils originate from forest materials and grain, as well as animal fat that are
not employed in the food industry. Bio-oils have almost the same properties as
heating oil.



2 Smart Cities Atlas 21

Photovoltaic panels on the roofs of the buildings instead produce the electrical
energy; this RES provides the lighting for common areas, while solar panels
provide half of the required heat for sanitary hot water production for residential
use. Hammarby Sjostad is provided with a closed chain re cycling system, where
inhabitants ‘contribute’ up to 50 % to the Energy generation simply by producing
waste, while the remaining 50 % is covered by RES: solar, hydro-electric and
wind generation.

In summer 2005 a filling station for hydrogen cars supply was completed, there
cars were already produced and circulating in Sweden at those times, such as the
eco-transportation system based on ethanol buses that are replacing the entire
municipal fleet.

The added value of this experience is an ‘integrated’ design of urban settle-
ments namely a process involving technicians (urban planners and designers) the
public administration, the citizens, the business world.

Since the very starting phases of the project, it is required to connect the master
plan, the infrastructural projects and the environmental objectives. Hammarby
Sjostad, is the main expansion area of the city in recent times and it has been built
following this methodology.

The different authorities, administration office representatives and private
stakeholders have followed this new conceptual approach for which the first
interest is the “common good”.

Today the Hammarby Sjostad project is not yet concluded, but it can be said
that most of the objectives have been reached and that it can be considered a best
practice showing the intrinsic potential of this design approach.

Another large realization still to be completed and at an early stage as compared
to HS is the Royal Seaport again in Stockholm that will let the city reach another
important target.

The area of new development will concentrate on sustainable mobility solu-
tions, efficient building processes, and energy saving also through energy effi-
ciency solutions.

In Stockholm 2030 will be world leader for what concerns the development and
implementation of new technologies in the field of Energy and environment: since
now the building of new districts, that will have the function of models at planetary
scale. Stockholm Royal Seaport will be a ‘shop window’ for sustainable urban
building where innovative and creative solutions will be experimented as well as
new technologies, with the ambition that the urban district will be an environ-
mental model at global level for the other cities. Of course the other experiences
such as Hammarby Sjostad and the other international experiences are the back-
ground for any new proposal and implementation.

The German city of Freiburg (Fratini 2013) has made of the environmental
commitment a slogan since the sixties. It is very well known the Vaubau district—
an urban area of 15 hectares—where 5,000 people live not holding a car or at least
almost not using it. The shape of the district, its layout, the distribution of the
functions and the public transportation means allow this.
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Vaubau is an excellent example of Smart Planning, namely of an urban district
organized to facilitate the mobility of its inhabitants. A tram that takes people to
the city centre in Freiburg crosses the main road. The tram network covers the
entire city.

The cars in the district are a few. Families, to go on vacation, use a Club Car
Sharing service or share the property with other families.

Through this example we can understand how much the intelligent mobility
system influence the shape and layout of the city of the future. The district is also
an excellent example of smart Energy use: the buildings of the district produce
more Energy than what they consume thanks to solar panels and thermal solar
collectors.

The importance of the research centres as development motor in territories is
proved by the experience of Tallinn, the capital of Estonia that has applied the use of
innovative software to urban mobility. While Aarhus, the second largest city in
Denmark is making the technological city district of Katrinebjerg a “world class
environment” for research and local business. Also citizens are involved supporting
their participation to decisions concerning the community. The Danish city is also
building the Navitas Park, the new city hub for research and innovation that will be
ended by 2014 on the renewed waterfront among low carbon emissions buildings.

2.1.2 Euro-Mediterranean Cities

Turin in Italy has candidate itself to become a “Smart City” (Pagani 2012) having
a special attention to environmental issues developing low carbon technologies for
uses and functions of cities. It is certainly the first Italian city that can praise itself
for having taken some concrete steps towards the transformation into an eco-
sustainable city, namely able to meet the inhabitants needs reducing its own carbon
footprint. With the adhesion to the Covenant of Mayors, committing cities to
support the European Union target to reduce of 20 % the CO, emissions by 2020,
the city of Turin has completed the elaboration and started implementation of its
own Action Plan for Sustainable Energy.

Specifically, the CO, emissions in the city of Turin has been reduced from
6.270.591 ton in 1991 (taken as reference year) to 5.100.346 ton in 2005, with a
reduction of 18.7 % in the considered period.

The pro-capita emissions in 2005 have reached 5.6 ton/inhabitant. The city
mainly works on three different directions: the Energy conversion, the remote
heating and that of sustainable mobility.

In Italy, Parma has signed an agreement with IBM for the realization of video-
branches installed along the city roads where citizens can remotely conclude
administrative records. Improving the relation between citizens and public
administrations in Italian cities, where the level of bureaucracy is quite high, is one
of the main targets of ‘smartness’ oriented actions.
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Among the Italian cities also Palermo, in Sicily, is defined a city in transfor-
mation in the already cited study about Cities and infrastructures for growth
carried out by Cittalia-Anci research and Siemens Italia (Siemens 2012).

Palermo has recently undersigned the Covenant of Mayors and has presented
the Action Plan for Sustainable Energy (Piano di Azione per I’Energia Sostenibile
2013), where measures to reduce emissions and improve urban mobility are
designed (Riva Sanseverino et al. 2013).

The city moreover is partner with the University of Palermo and some SMEs
(Italtel, Muovosviluppo, CNR-ITAE Messina) in a project (i-Next) financed by the
Ministry for Research and Education in the call ‘Smart Cities and Communities’
that should support different measures in many fields (energy efficiency, electrical
smart grid, etc.).

Malaga, is a leading city in the project CAT-MED? (Changing Mediterranean
Metropolises Around Time), launched for the first time from the same Malaga in
may 2009, with the aim of identifying operational solutions that can influence
concretely on the habits of citizens so as to limit the environmental impact of
urbanization and the green house gas emissions.

Eleven Mediterranean cities have therefore decided to concentrate their projects
and efforts to prevent natural disasters through the promotion of a sustainable
multi-functional urban model. The project CAT-MED gathers the cities of Athens
and Thessaloniki (Greece), Barcellona, Malaga, Valencia and Seville (Spain),
Rome, Genoa and Turin (Italy), the community Pays d’Aix and Marseille (France).
The Institute for the Mediterranean technically supports them.

The objective of primary importance is that to show, through a trans-national
experimentation, the importance and the strategic value of actions implemented in
a coordinated manner between cities in order to prevent natural threats deriving
from global warming.

The implications of this ambitious goal are that at city level, each city must
promote a sustainable urban model influencing the behaviours of citizens and in
the administrations.

This is the first experimental step to create a strategic convergence between cities
that, in the long term, will be able to face the environmental challenges in the
Mediterranean Sea in a more efficient way. In the CAT-MED vision the convergence
process must be accompanied by the measurement of the objectives through suitable
indicators. The indicators involve the 5 pillars of sustainable development: envi-
ronmental protection, social cohesion, economic efficiency, territorial approach and
governance processes. Grouped by a centralized GIS (Geographic Information
System), the comparative analysis system allows the attainment of goals in fighting
against climate changes and lets people know the relative position of each city taking
part to the project as compared to the optimal values of the indicators.

3 www.catmed.eu
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For each indicator, target levels are thus defined, and to these levels cities will
have to refer in fighting against climate changes. Another further objective is the
definition of initiatives finalized at making concrete such ‘convergence’. To reach
this target experimentations in all cities involved in the project have been devel-
oped in a coordinated manner.

Each city indeed is developing a pilot project for the definition of a ‘sustainable
district’, involving groups of the main stakeholders. Such groups are connected at
trans-national level to exchange operational solutions identified in each pilot area.
The considered path will create a common model implementing principles and the
identified measures, so as to edit methodological guidelines to sustainable districts.
The guide will provide solutions to a large number of problems concerning the
sustainable urban development, so as to prevent the risks deriving from climate
changes.

2.1.3 Cities of the World

In the US the alliance with the big innovation players has brought positive con-
sequences for the smart growth of many urban settlements: in Seattle, Washington
State, the partnership with the fellow citizen Microsoft has allowed the inhabitants
to trace on-line their own Energy residential Energy consumptions (Nextville
Editorial Staff 2013), contributing in this way to the attainment of energy saving
targets set by the Climate Action Plan while in the close city of Portland the
partnership with IBM has allowed to analyse the data of different urban phe-
nomena to evaluate the possible interconnections and integrated actions for
improving the urban environment and the quality of living.

Among the Asian cities” probably Singapore” is the smartest especially for what
concerns the transportation system with a modern metro (System Mass Rapid
Transit) in continuous development, connecting all parts of the city and the sur-
rounding areas in all directions. The opening of the tunnel of the Singapore’s
Circle Line, a fully automatically operated metro line is a recent event of a never
ending work of reinforcement. The public transportation system in Singapore is
efficient and well organized and allows reaching any point of the city.

Since not so long has started its operation the new line connecting the city to the
airport of Changi. In each station S.M.R.T. it is possible to buy a one-way ticket at
the automatic distributors or using the Ez-link card, easily rechargeable at all the
metro stations. It is a large expense to buy and drive a car in Singapore because
the government with many measures controls the number of vehicles circulating in
the state, in order to limit the air pollution and avoid traffic congestion. The large
import taxes, the registration taxes and the payments for licenses put a severe
constraint that limits as a matter of fact the number of citizens that in Singapore
can own a car. The toll system (congestion pricing) called Electronic Road Pricing

* www.futuregov.asia/

5 www.senseable.mit.edu/livesingapore/; www.ida.gov.sg
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(ERP) in 1998 launched the adoption of new technologies with the commitment,
for each car entering Singapore, to own a system allowing the identification at one
of the 69 checkpoints and entries of the city.

The ERP is an electronic toll system and to enter the city and in the Restricted
Zone, with differentiated fares according to the type of vehicle, the times of the
day, the area and the type of road.

The boundaries of these toll areas can be easily identified through blue struc-
tures on top of the roads. Lighting signals indicate when the ERP is active. Large
posters close to the structures indicate the fares. In each vehicle, on the anterior
part, there is an electronic system called In-Vehicle-Unit or IU. When the vehicle
enters the Restricted Zone, a Cash Card, already inserted in the electronic system
will signal the fare that will be automatically charged to the card.

The Massachusetts Institute of Technology (MIT) and the National Research
Foundation of Singapore have announced a joint project for the development of
new models and tools for planning and operation of the future urban transportation
system, such initiative started in 2010. The project is centred on the development
of the SimMobility, a simulation platform o fan integrated model of human
activities, business, use of the soil, transportation, environmental impact and
Energy consumption.

The project researchers are planning to use this platform to design and evaluate
new mobility solutions in urban contexts in the city of Singapore.

A project of the joint venture Renault-Nissan is that to take the largest role in
the world production of zero emission electric vehicles. The Alliance has formed a
partnership with the Energy Market Authority (EMA), the Land Transport
Authority (LTA) and the Economic Development Board (EDB) of Singapore to
explore the development of Zero Emission Vehicles Program.

The city of Singapore is besides quite adequate for Electric Vehicles mobility
due to the limited size of each vehicle, the urban context supplied with a wide-
spread electric power network and the existing technological infrastructures for
data transfer. The strategic importance of Asian cities, the land’s geography and its
commitment in environmental subjects allow a large development of the electric
vehicles market on a large scale.

The experiences related to the cities built ex novo through a top down approach
are also very interesting since they are a real world test system of the most varied
technological solutions with some excess typical of frontier research applications.

These experiences go from Masdar® city, see Fig. 2.1, to other entirely new
districts (Caofedian New District). Masdar city (from Arab: Madinat Madar lit-
erally means source city) is a city planned at Abu Dhabi in the Arab Emirates.
Projected by the English designer Norman Foster the city will count exclusively on
solar energy, with a zero emissions economy and a zero waste society. The
company Abu Dhabi Future Energy Company (ADFEC) led by the sheik
Mohammad Bin Zayed Al Nahyan manages the initiative.

% www.masdar.ae/
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The city presents itself on the Internet as “A place where businesses can thrive
and innovation can flourish” and “it is a model for sustainable urban development
regionally and globally, seeking to be a commercially viable development that
delivers the highest quality living and working environment with the lowest
possible ecological footprint”.

The project started in 2006, while the building of the first constructions started
in 2008 and is still to be ended.

Madinat Masdar—a giant project of 22 billion dollars for the energy company
Masdar—is a city where the common cars will not be able to circulate, and will be
replaced with around 2.500 zero emissions shuttle buses that will travel over
150.000 different routes every day. The energy required to supply this ‘eco-toy’
comes from wind, solar and solar thermal systems, that will allow a cost reduction
in the next 25 years of 2 billion dollars of oil.

The city will host, at the beginning, 50.000 people, 1.500 enterprises and, over
all, the futuristic Masdar Institute of Science and Technology, high education pole
realized in cooperation with the Massachusetts Institute of Technology and ded-
icated entirely to study and research in the field of renewable energies. Masdar
City aims at becoming one of the most sustainable urban settlements in the world.

The city will host International companies in the field of renewables and of
sustainability products. General Electric with its centre Ecomagination for the
development and widespread of new and innovative technologies is a strategic
partner in Masdar City. The project involves other partners such as BP, Royal
Dutch Shell, Mitsubishi, Rolls Royce, Total S.A., Mitsui, Fiat, and the German
Conergy, that is planning a solar thermodynamic power generation plant of
40 MW rated size.

References

Anthopoulos LG, Vakali A (2013) Urban planning and smart cities: interrelations and
reciprocities, Springer, Berlino

Batty M, Axhausen KW, Giannotti F, Pozdnoukhov A, Bazzani A, Wachowicz M, Ouzounis G,
Portugali Y (2012) Smart cities of the future in European physical journal special topics 214,
pp 481-518. in Springerlink.com

Costantino D, Ippolito M, Riva Sanseverino R, Riva Sanseverino E, Vaccaro V (2012)
Sustainable integration of Renewable Energy System in a Mediterranean Island: a case study
in Sustainable Energy and Buildings, Springer, Berlino



2 Smart Cities Atlas 27

Efficientcities, citta-modello per lo sviluppo del Paese (2012) Siemens in www.siemens.it/
cittasostenibili

Fratini F (2013) I quartieri sostenibili di Friburgo in urbanistica informazioni n. 248

Nextville Editorial Staff, Vademecum Nextville 2013 (2013) Efficienza energetica, gli incentivi
per il risparmio energetico, le rinnovabili, termiche e la cogenerazione, Milano

Pagani R (2012) L’urbe diventa smart, in Quale energia? Aprile-maggio 2012

Piano d’azione per I’Energia sostenibile (2013) Palermo

Riva Sanseverino E, Riva Sanseverino R, Vaccaro V (2012) Atlante delle smart cities: modelli di
sviluppo sostenibile per citta e territori, Franco Angeli/Urbanistica

Riva Sanseverino R, Riva Sanseverino E, Costantino D, Vaccaro V (2013) The actionplan for
sustainable energy in Palermo: action and measures for a city in transformation in XXVIII
INU Congresso Nazionale Istituto di Urbanistica, Salerno 24-26 Ottobre 2013

Scanu L, Troncarelli D, Venturini L, Frau A (2012) Decentramento energetico e smart city:
nuove opportunita di crescita per le utility italiane, in Harvard Business Review, supplement
a—special practice accenture, pp 56—63

State of European Cities Executive Report, EU (2007)

The Wealth Report (2012)

Vaccaro V (2011) Nuovi modelli per la citta contemporanea: la smart city—Un progetto per
I’isola di Pantelleria, Tesi di laurea, relatori: D. Costantino, R. Riva Sanseverino, correlatore:
E. Riva Sanseverino, Universita degli studi di Palermo

Vianello M (2013) Smart cities: gestire la complessita urbana nell’era di internet, Maggioli
Editore Pionero


http://www.siemens.it/cittasostenibili
http://www.siemens.it/cittasostenibili

The Integration and Sharing
of Resources for a New Quality
of Living

Raffaella Riva Sanseverino and Salvatore Orlando

Abstract

In this chapter, the issues of sharing of information and of information
technologies use are dealt with from the juridical point of view, through a
discussion about some general problems characterizing the relevant juridical
debate. Then the urban forms and functions of the smart city are presented.
Information technology can interact with the operational problems of the city
and the use of environmental resources (energy, soil, water) is the leading
parameter with which the urban and building transformations must be carried
out. In this chapter, the complex issue of how to share the urban spaces and
functions and to what extent such sharing influences the energy consumption is
dealt with.

R. Riva Sanseverino (D<)

Department DARCH, University of Palermo,
Viale delle Scienze, 90128 Palermo, Italy
e-mail: raffaella.rivasanseverino@unipa.it

S. Orlando
Department of Law, Sapienza University of Rome,
Via del Castro Laurenziano 9, 00161 Rome, Italy

S. Orlando
Law Firm Macchi di Cellere Gangemi, Via G. Cuboni 12, 00197 Rome, Italy

E. Riva Sanseverino et al. (eds.), Smart Rules for Smart Cities, Sxi 12, 29
DOI: 10.1007/978-3-319-06422-2_3,
© Springer International Publishing Switzerland 2014



30 R. Riva Sanseverino and S. Orlando

3.1 What Legal Framework for Smart Cities?

According to some surveys, smart cities spending will reach globally US $20
billion by 2020 (Clancy 2013) Still, an overview of the law-systems of the many
jurisdictions where smart city projects and investments are in place reveals that
there are no such things as “smart-city statutes”, i.e. laws governing smart cities as
a single phenomenon in an organic and comprehensive way. One may ask whether
similar statutes are necessary, and the question is, effectively, of a preliminary
importance. More precisely, it appears relevant to discuss in the first instance
whether reasons exist for justifying the intervention of legislators in this sector,
similarly to what one expects to discuss in relation to any other business sector.
A connected question is whether smart-city statutes are possible. This question
requires assessing to what extent legislators may efficiently intervene for gov-
erning smart cities, in case reasons are found to justify their intervention'.

Based on the reasons that I will try to summarize below, it appears sensible to
conclude that smart-city statutes (i.e. comprehensive statutes governing all aspects
of smart cities) are neither necessary nor possible, while sound reasons seem to
exist for justifying the intervention of legislators or governmental authorities in
certain fields of law and primarily in connection with the new challenges in
security and privacy raised by smart cities.

3.1.1 Definition of Smart Cities and Central Role of ICTs: Examples

The starting point is the definition of smart cities. What do we exactly mean when
talking about “smart cities”? To the extent necessary for a legal analysis, I will use
a broad definition and an operational notion of smart cities. A broad definition of
smart cities has been given as follows: “We believe a city to be smart when
investments in human and social capital and traditional (transport) and modern
(ICT) communication infrastructure fuel sustainable economic growth and a high
quality of life, with a wise management of natural resources, through participatory
governance” (Caragliu et al. 2009). This definition is based on an operational
notion, which, relatively to medium-sized European smart cities, has been pro-
posed using six characteristics: Smart Economy, Smart People, Smart Governance,
Smart Mobility, Smart Environment and Smart Living (Giffinger et al. 2007).
These characteristics are, in turn, the hives of a number of factors, described in the
form of a Fig. 3.1 as follows.

We get from the above definitions that smart cities are actually denoted by a
political vision, and more precisely by a set of aims and objectives, which need to be
factored into coherent programs of urban and service improvements. If we continue
our analysis (Cassa depositi e prestiti 2013), we also realize that information and
communication technologies (ICTs) are necessary for smart cities, because the

! Salvatore Orlando is the exclusive author of Sect. 3.1.
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Fig. 3.1 Characteristics and factors of a smart city (reproduced from Giffinger et al. 2007)

programs realizing the aims and objectives, which are characteristic of smart cities,
need to make use of ICTs. The above indicates at the same time that ICTs are not
sufficient to define a smart city, but still are essential to smart cities. In other words, if
it is true that smart cities are not just “more investment in ICT”, it is also
undoubtedly true that smart cities do necessarily involve more investment in ICT.

This latter observation applies to practically all domains characterizing smart
cities.

If we consider, for example, the Smart Living factors (as listed in Fig. 3.1), we
realize that the ability to improve Quality of Life is dependent on the ability to
efficiently combine technology and information (data) to reach the stated objec-
tives of improvement. For instance, the objective to improve quality of life in
connection with the Health factor (which comprises inclusion and assisted living)
is dependent on the ability to provide healthcare and other services using inno-
vative ICTs, since information and communication technologies are a fundamental
means for helping the containment of healthcare delivery costs while maintaining
or increasing levels of quality of care and safety. Data transmission technologies
enabling remote diagnosis, including in wireless and mobile scenarios, are and will
be more and more important in the future for developing in-home monitoring, as
well as for offering more independence, security and autonomy to senior people
and people with disabilities.

Likewise, most of the objectives attached to Smart Mobility (and notably the
general objective of optimizing trip planning and management) appear to be
dependent on ICTs. For instance, public parking spaces can be more efficiently
managed, by guiding drivers to nearby free parking places through portable or car-
mounted devices providing accurate location information. It has been estimated
that by lowering of only 3 min the average time needed to find a public parking
place, the associated reduction in terms of CO2 emissions in a town like Barcelona
would be of 400 tons/day (Expert Working Group on Smart Cities Applications
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and Requirements 2011). The interplay with the general objectives attached to
Smart Environment, and particularly to those of reducing pollution, is also evident.
Urban traffic control systems developed and adapted into intelligent traffic systems
(ITS) capable of tracking cars location in real time, and adapting traffic man-
agement to current and predicted conditions, are instrumental too. They are
envisaged to be used not only to reduce traffic congestion but also to serve effi-
ciency of services (for instance, to set up fast lane corridors for emergency services
such as ambulances, police or fire brigades). Clearly this is a major target for cities,
because of the concentration of the global population in urban areas. To confine us
to comment on the European dimension of this statement, it is sufficient to note
that approximately 80 % of the European population lives in urban areas. Com-
plementarily, dynamic carpooling systems (Correia and Viegas 2009), or the ones
developed in the WiSafeCar Project 2013, provide a means to optimize the uti-
lization of transportation systems for commuters living in nearby places and
sharing a common destination. In brief, platforms allowing to share information
(location, weather and traffic data) among transportation system operators, urban
districts and passengers are needed in smart cities.

As to Smart Environment, and to energy consumption particularly, the com-
bination of smart processes (e.g., demand side/response management and real-time
consumption management) and smart technologies (e.g., smart meters and intel-
ligent home energy management devices) is considered as an opportunity to enable
energy efficiency and savings to be achieved in the residential and business
market. In this context, intelligent systems and integrated communication infra-
structures are required to assist in the management of the electricity distribution
grids. Smart grids are actually seen as a major opportunity to merge power and
ICT industries and technologies to satisfy almost all stated targets, and ICTs are,
again, of essence, because of the need for the underlying communication, con-
sisting in sharing information among consumers, producers, and the grid.

3.1.2 Cities’ Transformation from Service Providers
to Platform Providers

The above observations indicate a process of transformation (AGCOM 2012;
Evans 2011) relevant to the role of cities as service providers. Cities are
increasingly moving from being service providers to platform ones, by setting up
and making available to users at large infrastructures enabling the development of
a broad range of public and private applications and services.

Two aspects of this process appear worth factoring in our analysis on the legal
framework for smart cities. The first one is the increasing importance of infor-
mation and communication in the process that will grant cities a new role as
platform providers. The second aspect, which is connected to the first one, is the
increasing importance of private law (compared to administrative law) for cities,
as they start realizing the many legal issues relevant to the processing of the
information made available in the platforms. This second aspect, in turn, will
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progressively make local governments and administrative bodies confront with a
new legal environment, which does not allow them to use authoritative and dis-
cretionary powers to the extent admitted in traditional administrative law. This is
particularly true with respect to personal data, the regime of which is mandatorily
provided by law provisions laying on principles posed by national and interna-
tional (EC 2011; EC 2012) sources (such as, in the European Union, the EU
directives and regulations dealing with data protection). Other sectors of private
law at large that are increasingly relevant to smart cities in connection with the
various communication issues involved by smart cities are industrial and intel-
lectual property law (including copyright law) and commercial law (including the
realm of e-commerce).

Certainly there are ample fields relevant to smart cities programs where
administrative law needs to apply and develop, especially in connection with urban
programs, and also a need for public incentives (through financial and investment
plans), however, the essence of smart cities as a matter of regulation in every
jurisdiction, its “raw material” if we can so say, seems to be information, which
calls for an assessment of the nature and limits of the intervention of legislators,
especially in connection with data protection and data security.

On the contrary, because of the wide range of applications and procedures that
are commonly referred to when talking about smart cities, it is hard to imagine
single statutes capable of governing all legal aspects relevant to smart cities.

3.1.3 The Need and Rationale for a Legal Intervention
in the Data Protection Sector

The above observations may induce to believe that the issue of data protection in
connection with smart cities is essentially a compliance issue, consisting of
assessing on a case-by-case basis compliance of smart-cities programs with
mandatory provisions. This approach would be however misleading under many
respects.

First of all, such approach could not but be based on the assumption that law
provisions exist efficiently governing the specific privacy and data security issues
relevant to smart cities, while, this is not exactly the case. It seems, on the con-
trary, that smart cities deserve some special consideration by legislators (Orlando
2012) as far as the legal regime of data protection is concerned, in order to capture
and govern, through new law provisions, the specific challenges raised by smart
cities to privacy and security.

Law provisions (Mattei 2011) dealing with data protection, far from being stable
and immutable, are subject to continuous changes and adaptations. Generally
speaking, the main drivers of changes to law provisions dealing with data protection
are of two kinds: (i) technological changes (to make simple and self-evident
examples, it is easy to understand the peculiar problems in data security and data
protection historically triggered by the advent of digital technologies, and more
recently by cloud computing and the internet of the things), and (ii) the consideration
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of stated interests or principles that, in certain areas of application, may be deemed
worth of protection and, if conflicting with those underlying the data protection legal
regime, suggest to provide for differentiated legal treatments, i.e. special provisions.

This latter phenomenon is observable for smart cities because of the potential
for data protection to put at risk the objectives of smart cities, and because of the
importance of the objectives of smart cities (such as the objectives of reduction of
pollution, efficient health care services, efficient consumption of energy, reduction
of traffic congestion etc.) which make them appear in principle worth of protection.
Because of their nature as objectives of a “general” or “public” interest, the smart
cities objectives appear therefore to deserve a special consideration by legislators.
In smart cities, in other words, data and personal data are processed not only or not
exclusively to the advantage of companies (i.e. to pursue a private interest) but
also for the achievement of the above mentioned objectives of a general or public
interest. This makes the data processing in smart cities peculiar and worth of
special consideration.

For the same reason, to apply to smart cities all of the existing law provisions
whereby the data processors (i.e. those subjects that process third party personal
data) are seen as subjects exclusively pursuing interests of a private nature
(business interests) without a direct impact on the achievement of objectives of a
general interest, seems not necessarily, or not entirely, appropriate.

It appears therefore that legislators have some work to do in this direction, and
that special legal provisions need to be enacted to achieve satisfactory compro-
mises between the conflicting interests involved by smart cities, i.e. the individual
interests of the data subjects (traditionally protected to the maximum extent by
data protection legislation), on one side, and the public or general interests
envisaged by smart cities’ programs, on the other side.

Another interesting issue to discuss is the rationale for advocating data pro-
tection and data security in connection with smart cities.

While it is certainly true that inviolable personal rights shall form the theo-
retical basis for such protection (and also a firm one), some ‘“commercial” or
practical reasons can also be identified for advocating a certain degree of data
protection and data security in connection with smart cities. This second type of
reasons revolves around the appeal of smart cities programs for users, and, ulti-
mately, their chances of success.

Generally speaking, it is a common observation that users implicitly expect
systems to be secure and privacy preserving. Systems that are perceived by users
as insecure or threatening users’ privacy have poor chances of success, and, in any
case, minor chances to establish successfully in the market compared to those
systems that are able to gain users’ consent and trust. This general observation
seems to indicate that acceptance by users of security and privacy-preserving
procedures is a target for smart cities, and that research needs to be developed in
this direction too.

According to an authoritative report (Expert Working Group on Smart Cities
Applications and Requirements 2011), research challenges in this sector can be
classified into the following aspects: handling of the increasing complexity of
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distributed systems from the security perspective; identity and privacy manage-
ment, where, e.g., pseudonymisation must be applied throughout the whole sys-
tem, in order to separate the data collected about a user from the user’s real
identity; integration into systems of security technologies, e.g., advanced
encryption and access control, and intelligent data aggregation techniques.

In conclusion, advocating data protection and data security in connection with
smart cities is not only a due exercise in view of the protection of individuals’
inviolable rights but also an exercise for increasing the chances to establish suc-
cessfully smart cities’ programs in the market, and, in the end, a competitive
factor. At the same time, it appears that, because of the characteristic typical of the
data processing relevant to smart cities programs, consisting in the aim at
achieving results of a general or public interest, the regulation and government of
data protection and data security in this field deserve special consideration by
legislators and governmental authorities.

3.2  Sharing and Integration in the Smart City

In the intelligent city, it is desired a strong integration among urban functions, both
traditional as well as innovative (energy, mobility, etc....), that increasingly play
an important role. The information technology is an exceptional implementation
propeller able to connect and tie up the urban innovations that can develop in the
contemporary scenario (Cittalia—Fondazione ANCI ricerche 2012). The sustain-
able use of environmental resources and the widespread and integrated use of
renewable energy appear to be a necessary condition in the city of the future.
Besides the process is very broad and involving different areas of the city and
mostly the people (smart people), end users of urban transformations. Some
functional areas, where it is concentrated in a timely innovation in smart city are
mainly: the transport sector (smart mobility) in the first place and the energy sector
(smart energy)z.

In this context of great changes on issues that affect the daily lives of all of us,
citizens must do their part, being the main actors in a new process. They are a key
component of smart city: their choices, their behaviours and their education are
essential to bet on the future innovation processes of the city. But this step is not
obvious, because it is often very difficult to change people’s habits (especially if
they are already adults). The “smartness” here must be understood as a skill or
attitude of a community, in a time of scarce resources, to share and integrate, in a
competitive and strategic way, functions and services, giving rise in many cases in
habits and established procedures changes. The process of listening and partici-
pation of the citizenship is the basis of policies in some Italian municipalities to
improve the quality of life of citizens, as well as the quality of the urban fabric
through a better organization of schedules of services in the area (Time Plan and

2 Raffaella Riva Sanseverino is the exclusive author of Sect. 3.2.
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Schedules, City of Bolzano, 2005).> The sharing of projects in the smart city is
practiced by different means: the smart city often uses Urban Centre that serve as
real bodies to disclose and make known to the community, projects and new
initiatives. Sharing in some areas necessarily happens through technology (energy
management systems or traffic control through digital systems already in place in
many European cities). The following paragraphs deal with the theme of sharing
services in the city of the future. Finally will be addressed another important aspect
of the smart city: the integration, which leads many innovative processes and that,
lends itself to different interpretations and applications.

3.2.1 Sharing in the Digital Age

In line with the trend that stems from social networking sites—Facebook and
Twitter in the first place—sharing is a buzzword of the contemporary era: today in
a more immediate way than in the past you share an experience, a book, a
sentence, a journey but also a pair of shoes and a dress, basically everything
(Lamborghini and Donadei 2006). The teenagers before buying a shirt or a per-
sonal item, after taking a picture of the item to be purchased with the iphone, do a
survey among her friends on facebook to see how many “likes” records (and only
after the purchase).

In real time we are able to communicate with those we want: in daily practice
we can record information and exchange data and images with people who are
physically far away.

This is the era of Internet, web and shared communication: images, phrases,
ideas that sail into the wild. The arena of digital sharing remains a world of open
networks and increasing exchanges, new knowledge and a variety of content
through a grid of nodes, consisting of millions of PCs scattered throughout the
world. The transformation of the scenario results in new structures, which are
difficult to control, but the real victory lies in playing the game all the way betting
on innovation and creativity.

In this way sharing is connected to sustainability and becomes a practical
driving force in the projects of smart cities.

Sharing can infact become the tool that allows achieving certain objectives
(bringing sustainability, but also economic benefit as we shall see) the sharing of
projects, involving citizens, who are the primary users of urban transformation.

In this way, the municipal government, before starting any project, try to
explain looking for the involvement of citizens and of all the local players. This is
the new dimension of urban governance, a term in use since the seventies and
eighties in emerging countries, is the new watchword. Governance policies are
based on the sharing between multiple actors of the decision-making process for
the organization and development of the territory. Participation must be for this
reason extended and enlarged to everyone.

3 http://www.comune.bolzano.it/index_it.html
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The theory is of little importance, the practice and the good practice are here
more important: the positive signals coming from on going field experimentations.
In terms of waste treatment, many cities (including Italian cities) went on working
on the theme of recycling, initiating educational projects right from the childhood-
schools to make children understand how important recycling materials is, espe-
cially for the environment. Creative workshops with recycled objects, exhibitions
in schools: all this to make sure that behaviours are guided since the child-hood
and may arise following a “bottom” and the gradual approach.

Citizen participation is essential in the experiences that relate to the town: in
some cities, the separate collection of waste becomes a way to lower taxes for
citizens computed is according to the amount of separate waste produced (kg)/
household. Only in this way the process becomes shared and democratic, citizens
become part of an overall process that involves them directly.

Slowly, people’s attitudes change; so that today in many cities it is possible to
buy detergents and milk directly “on tap” without wasting new containers, in
order to have a direct savings on products purchased without producing new
unnecessary plastic containers that should then be disposed.

3.2.2 Sharing and Integration of Urban Functions: Mobility
and Energy

The share of urban functions such as transport systems, as will be illustrated in the
case of Freiburg, is a step forward towards sustainable dimension of some
(mobility) urban functions.

The car has always been considered a good that is linked, in the collective
imagination, to private property, a personal item.

In the modern era, cars have been chosen with nice and fashionable colours as
well as all its features: model, size, brand, etc. elements that have made it pro-
gressively feel only our own.

In Italy, as an example, during the economic boom of the post-war period has
been linked to the spread of utilitarianism—the myth of the Fiat Cinquecento—
which marked a significant period of the Italian history.

What will be outlined in this section concerns the example of Freiburg: a new
approach to the transport system of the city. The car is no longer a private good, as
it was said above, it belongs to the community and it is shared between citizens.
The ultimate goal of the community is the environmental advantage that thanks to
this practice can be derived.

Sharing in fact becomes a practice of environmental saving in Freiburg,
experiencing since some time a shared environmental project, car-pooling or car
sharing. The city of Freiburg is a small university town, considered the ecological
capital of Germany under the policies she has pursued for more than thirty years
with a high level of citizen participation in the definition of the strategic choices of
urban governance.
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The choices made by the administration, particularly as regards urban mobility
(pedestrianization, low time parking areas for cars with expensive rates, car-free
neighbourhoods, integrated ticketing system for public transport), made it possible
to maintain the use of private cars to the levels of the early seventies. Today in
Freiburg 70 % of urban trips are made on foot, by bicycle or by public transport
and 90 % of the city’s residents live in areas with limited traffic.

In some districts, there are very few cars that circulate and public transport,
very efficient, they are definitely the fastest way to reach any place of the city.
Bicycles are another means used by the inhabitants: bike paths in the city parks
and in the city centre become an alternative way to cross the city and reach
different places. The low impact integrated transport system is completed with car-
sharing or rental car services.

If Freiburg resides one of the most innovative companies in the field of urban
mobility and renewable energies, this is due not only to an undisputed technological
advancement, but especially to the forward-looking participatory policy actions.

The Vauban district in Freiburg is spread over an area of 30 ha and once hosted
military barracks. It was created during the Nazi period and subsequently used by
the French army since 1945 until the fall of the Berlin Wall. In 1992, the Vauban
barracks were returned to the city, which has carried out an ambitious plan for
environmental restoration.

In about 10 years 2000 housing units to accommodate the current 5500 resi-
dents have been built. All the residents have sold their cars after they moved into
the district. Freiburg is a cyclable city since several years: 28 % of journeys are
made by bicycle for a total of about 211,000 trips every day. A very high average,
considering the total number of inhabitants and assuming that on average every
citizen performs a cycling tour at least once a day.

But in Vauban citizens and administration have gone above and beyond. In the
streets are allowed to park only private cars for loading and unloading of goods,
while the car park is quite expensive. Parking along the only avenue where it is
allowed, the Vaubanallee, is quite expensive. Same thing goes for the families of
the residents who are allowed to purchase a single parking space. Some associa-
tions allow, at lower costs, to build a garage in the property of the association. But
many people now do not feel the need of owning private vehicles.

Currently 70 % of households do not own a car (on average Italians for example
own 1.5 cars/household). It is interesting to analyse the relationship people/cars in
European cities and in the Italian cities: Paris and Amsterdam is 25 out of 100 cars,
70/100 in Rome, 62/100 in Turin. In Vauban some families own a car jointly,
while for those do not, there are efficient car-sharing services. In this context,
perhaps the most innovative aspect is the active involvement of citizens in the
transformation of the district.

The adoption of strong ecological criteria for mobility and building, as well as
the attention to the most vulnerable social groups were the basic criteria of the
founding group of citizens of the Vaubau district.

In the autumn of 1994 a group of motivated citizens with very few resources
created an association—Forum Vauban—to promote the ideas of citizenship on
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the future to be developed over a former military area. The subsequent year, in
1995, the City Council recognized the Forum Vauban, as a subject partner to the
table for the participatory design of the new district. The project development and
implementation lasted year sand involved individuals, committees, companies,
political parties and resulted in a huge variety of initiatives and concrete
achievements.

Returning to the main analysis, an idea or a principle can be actively shared
through the Fair Trade Groups® (FTO) (Saroldi 2001; Montagnini and Reggiani
2010; Rossi and Brunori 2011), increasingly popular organizations of consumers.
Such organizations are now extended to other spheres business, as will be
explained with regard to smart energy, buying groups fout-court, “that may not
have ethical implications, but are just a tool, but it is also important the reference
to the importance of social and human relations or the connection with the envi-
ronment or with the traditions of farming and food”.

The criteria that guide the selection of suppliers (although different from group
to group) generally are (Saroldi 2008): product quality, dignity of labour, respect
for the environment. In general, the groups (Valera 2005) also pose great attention
to local products, organic foods or equivalent and packing. Secondarily, but
equally fundamental, is the reference to the importance of social and human
relations or the connection with the environment or with the farming and food
traditions.

In the constitutional document of the FTO, the basic principles are environ-
mentally friendship, solidarity, equity and sharing. The structure of the FTO is
highly flexible and articulated.

In the wide panorama of FTO there are very different associations leading to
different interpretations. Organising procurement and internal communications is
equally variable, for example, related to the number or type of participants, place,
or the choices of the Organisation. Often purchasing goods FTO use software
created specifically to manage the collective orders (FTO management software).

The purchasing FTO in general is a set of consumers who purchase a particular
type of goods (usually food, but not only) directly from the manufacturer without
going through intermediation, such as shops or wholesalers that drive up the final
price of the product.

The ADDRESS” Project (Active Distribution network with full integration of
Demand and distributed energy RESourceS) outlined in Petroni (2011) is a large
scale European project in Framework Program 7 in the area “Energy” for the
development of active electrical energy distribution grids. The project started in
2008 and lasted 4 years, ending in may 2013.

Coordinated by ENEL,® the Italian electricity distributor, the ADDRESS Pro-
ject was carried out by 25 partners of 11 European countries: universities, research

* Constitutional document FTO in Italy—http://www.retegas.org/. In Europe the association of

some Fair Trade Groups can be found at www.urgenci.net.

5 www.addressfp7.org

% www.enel.com
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centres and European companies, mostly distributors and sales company of elec-

trical energy as well as producers of domestic appliances and electric components.

The research project has developed solutions to let small and medium con-
sumers to actively take part to the energy market, offering modulation services for
their consumptions and selling the energy produced (pro-sumers).

The ADDRESS project aims to study the active participation of consumers in
the new scenario and intelligent networks. This theme is gaining more and more
interest and, in particular, in the last year, saw the birth of new initiatives. The
issue faced by ADDRESS are synergistic with the broader theme of intelligent
networks (Smart Grids).

There are several dimensions addressed in the project:

e operation of the network in the new scenario, with the involvement of con-
sumers, the aggregator and distribution companies;

e socio-economic aspects in order to understand the needs of consumers and look
for the most appropriate solutions;

e telecommunications to study and define an architecture of communication that
makes it possible the real-time interaction between customers and other market
players;

e measurement and management of smart appliances, storage and generation for
domestic purposes;

In 2011, the first tests were performed in the laboratory prototypes, followed by
the real demonstrations that have been conducted with the involvement of con-
sumers in some European countries (Spain, Italy and France).

ADDRESS deals with residential or small commercial exercises, consumers
connected to the low voltage network. The project concerns the habits of European
citizens and has the objective of establishing the application and active partici-
pation in the system by studying how they can change the energy consumption and
user flexibility.

The consumption of this type of customers can be made more flexible from the
point of view of the time, of the amount (consuming less or at different times)
controlling and managing the domestic appliances (for example, the washing
machine, dishwasher, air conditioning, the electric heating).

This project team actually shows the composition of the electricity market in
Europe dominated by the large electricity distribution companies; the idea con-
veyed through the project is that the service deployed by the new actor, the
aggregator, is still a distributor owned function. The aggregator indeed draws up
cheap packages and offers to consumers, playing an intermediation role, between
the consumers and the distributors. The aggregator, in order to predict the power
consumption and the flexibility of its customer portfolio must classify into cate-
gories the consumers. This means knowing how to divide into groups based on
consumption behaviours and flexibility in which they operate.

In this way the aggregator is able to obtain clusters of customers.

The process described is in most parts automated and the core is the Energy
Box, a smart domestic device that receives various inputs. The latter are weather
forecasts, consumption data, interface counters and signals of the aggregator.
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The Energy Box needs to know to take into account the preferences of the
consumer. This means that the consumer can decide to exclude it on days when he
does not want to be disturbed, because they should be free to define their own
preferences based on habits.

The counter data are essential to know the profile of the customer.

The aggregator needs to know the total consumption of the consumer, the habits
and the load profile. Once the consumer becomes a part of the aggregator’s
portfolio, the aggregator must make an assessment about its potential flexibility in
shifting and modifying the demand.

The birth of so-called buying groups also in this field could change the per-
spective again ‘bottom up’.

Infact, in this view of guaranteeing consumers protection, the aggregator should
be an actor that coordinates the offers of all consumers in their exclusive interest,
proposing an aggregate load profile and attaining such as it happens in other goods
purchasing through FTO, without intermediation through third parties, driving
down the final price of the product.

The electrical energy market may occur in a different way:

e bilateral contracts where the distributor enters into a bilateral contract with the
aggregator;
business to business relationships;
contract platform with different aggregators;

e market that is open to different buyers, which can be both regulated and
unregulated use aggregators to improve the profit in the purchase of energy in
the energy market.

Another imperative of the intelligent city is the integration that must take place
for all urban functions, in a transversal way, from instrumentations to applications,
from knowledge to skills, that today more than ever are required to be integrated.

Especially for the most vulnerable contexts it still is an uphill climb, but most
cities have for years taken this virtuous path, where skills, systems, and instrumen-
tation contexts, are able to interact continuously to experience innovation in cities.

The integration of mobility systems, on one hand, and integration of systems for
the production of energy, on the other hand, are the pillars of the city of the future,
focused on a low emissions model and on widespread use of renewable energy. It
does not matter whether this is called smart city. The projects’ undertaken in the
Italian cities thanks to specific loans are the evidence of this, as it will be shown in
this paragraph.

The ICT technology allows to step up to make sure that certain processes are
more immediate.

All the examples of eco-cities, green models, sustainable cities, rely on inte-
grated mobility systems: here the technology plays a key role. The public transport
system should be favoured compared to the private sector, because only proposing

7 Some experimental research projects undertaken in Italy since 2012 were selected under the
call Miur Smart Cities and Communities, dedicated to the Italian regions suffering from a delayed
development and where the Gross Regional Product is below 0.75 times the European average.
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to the city several and integrated public transportation systems, a virtuous cycle
can be drawn, able to reverse the trend and affect the level of emissions, Freiburg,
Stockholm are an example for all cities. From slow to fast mobility, based on non-
polluting public transport or transport systems (tram and metro) by rail and not by
road. Small and big cities, but with highly integrated systems of transportation.

In Stockholm, such as in Freiburg the slow mobility, the bike is one of the most
used transportation mode. There are, in both cities, kilometres and kilometres of
bike paths running through the city. It is so that—in the streets of the city centre
there is not much traffic and cars use is very limited. The description of the
municipal car park of the city of Stockholm allows making an initial evaluation:
1,600 Buses, for 40 %power is drawn from biofuel (ethanol and biogas).

While 15 % of private transport use biofuel, 50 % employ ethanol and diesel.
And it is quite advanced a project carried out by the City of Stockholm to the
increase the use of electric vehicles (Environmentally Friendly Vehicles).

Even for the energy sector, projects, experiences, and more recent studies show
that there is a need to work on different systems of energy production to satisfy the
demand in a clean way.

One example is a simulation carried out for the island of Pantelleria in the
Mediterranean Sea in the context of a master thesis developed at the University of
Palermo (Riva Sanseverino et al. 2014). The preliminary study of the territory of
Pantelleria showed a rather marked growth in consumption, in a context of energy
supply based almost entirely on fossil fuels. The local energy production from
renewable sources is still too limited, though the territory presents interesting
potential for exploitation that should be properly analysed and developed. The
island is rich of renewable energy resources (solar, wind and geothermal), which
led to design three different integrated scenarios (solar, wind and geothermal) that
can bring the island to be almost independent from the energy point of view.

The study carries out a preliminary analysis of the island from the point of view
it is of environmental constraints exist, the characteristics of settlement, statistics
and cultural landscapes, in order to mitigate the possible impact of new energy
systems in the area.

In the energy field the recent Project Res Novae® (Project Res Novae 2013)
proposes the design of a platform for the optimized management of the energy
flows at urban level, based on the use and on the integration of innovative enabling
technologies for the development of smart grids. Recently (September 2013) in
Bari, the mayor and a representative of ENEL have recently presented the digital
platform Res Novae (acronym of Reti, Edifici, Strade, Nuovi Obiettivi Virtuosi per
I’ Ambiente e I’Energia).

The project led by ENEL is also carried out by General Electrics, IBM, some
small medium local enterprises, the Italian national council of research CNR,
ENEA (another national research centre), the Polytechnic university of Bari and
University of Calabria. The project which involves two densely populated urban

8 Among these, the project Res Novae, which offers a platform for the integration of innovative
technologies for smart grids.
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areas of the southern Italy (Apulia and Calabria), as the cities of Bari and Cosenza,
will be developed over a period of about two years, and tries to set one of the most
important parts of the puzzle that aims to achieve a sustainable urban environment.
The City of Bari is indeed working since 2011 to be a “Smart City”, competing
with other European cities; the administration indeed signed the “Covenant of
Mayors”, active on issues of environmental sustainability. Bari after having
opened last July, the first network infrastructure of the South dedicated to electric
vehicles recharging, is now betting on Res Novae (Project Res Novae 2012), with
an investment of around € 24 million, co-financed by the Ministry of Education,
University and Research.

The research will lead to the implementation in Bari of a “Urban Control
Centre”, which will provide information about the urban environment in the
government, citizens and other stakeholders. A sort of control room of the city,
where the Municipal government will have the necessary information about energy
to dynamically support the actions for strategic regional planning.
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Domenico Costantino

Abstract

The necessary steps to build a different city that combines both sustainable
development and urban quality include understanding of the events that emerge
in different territories, identifying the appropriate actions, policies and finding
innovative tools and procedures.

4.1 The unsustainable settlement model

The growth of urban territories and the concentration of the population in those
urban areas characterize the current development of the settlements.

Beginning with the second half of the twentieth century, the number of
inhabitants populating urban areas has grown exponentially: in fact, in the second
half of ‘900 only 30 % of the world population lived in cities, while, nowadays,
about 50 % of the population, accounting for 3.3 billion, are city residents. The
United Nations in “The State of World Population 2013” report that this phe-
nomenon will continue to increase in the next decades, and it has been calculated
that, by 2050, 70 % of the world population will live in cities (UN-Habitat 2013).

Analysing satellite information gathered for twenty years (1988-2008),
researchers in the American universities have published an article in PLoS
ONE (Seto et al. 2011). The data they have analysed in this paper show that
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urbanized territories from year 1970 to 2000 amount to about 58,000 km?. India,
China, and Africa have experienced the highest rates of urban land expansion,
while the largest change in total urban space has occurred in North America. It is
expected that, by the year 2030, the urban expansion will account for about 1.5
million km?, an area as large as Mongolia.' The results of the study reveal that in
several Countries the variations of the urban expansion rate correlate to the degree
of household income, to the socio-economic situations in the nations and regions
in addition to the political situation.

This rapid and intensive urbanization is the most impressive and irreversible
landscape reshaping made by man, which undoubtedly will cause environmental
changes and global warming. Not to mention the destruction of the ecosystems and
of coastal territories, rivers, agricultural lands, forests, savannas and natural habitat
areas that are extremely vulnerable and very valuable.

Throughout the world, like in Europe?, both large megalopolis and small towns
are the places where the majority of the population prefer living in because cities
are thought to be special and exclusive places, the heart of national and global
socio-economic systems. The most competitive cities are characterized by popu-
lation growth, availability of employment positions, but also by the ability to
attract financial, political and cultural activities as well as traffic congestion.

Nevertheless, cities are high energy-consuming places, in fact, they use about
75 % of the world energy supply and contribute significantly to the greenhouse gas
emissions (80 % of the gas emissions of CO,), entailing high economic costs like
consumption of soil, water and energy, pollution, inefficiency of the productive
structures and services, shortage of housing, urban decay). Moreover, cities are
characterized by serious social disadvantages like high unemployment rates, job
insecurities and social marginalization, spatial segregation, poverty, crime, migration.

Cities, in the other parts of the world, are built following the models, archi-
tecture and shape of western cities that, at international level, are considered
models of modern culture, but plagued by an unsustainable growth rate and the
need of considerable amount of resources.

Cities have a very important role in climate change because negative effects are
considerably greater, and global problems are amplified when combined with local
phenomena (microclimate, pollution, etc.). This combination creates events like
the “heat island”.

The layout of the city greatly influences the urban microclimate because of
extensive overbuilding, decreasing in agricultural areas, soil sealing, expansion of
paved areas compared to green spaces. Moreover, physical structure, urban areas

! Analysis has been developed by K. C. Seto, M. Fragkias, B. Giineralp, M. K. Reilly. The study
represents the first estimate of how urban areas are growing globally and how they can grow in
the future. Results show considerable variation in the rates of urban expansion over the study
period, with the highest rates in China followed closely by Southwest Asia. Average rates of
urban expansion are lowest for Europe, North America, and Oceania.

2 The 73 % of Europe population lives in urban areas, produces around 80 % of GDP and
consumes up to 70 % of the energy.
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and architectural volumes are made of materials (asphalt, concrete, bricks, cement,
etc.), which keep heat in and don’t allow evaporation. In addition, the geometrical
shapes, that characterize the urban plans, create urban canyons that don’t allow
heat dispersion and shape the wind circulation patterns.

Factors like water wasting and transformation of the hydro-geological system
(artificial diversion of water courses, colonization of watery areas) need to be
taken into consideration. The community processes that alter the ecosystem and
limit the natural course of resource renewal also contribute to alter the environ-
mental conditions. Extreme weather events expose the inhabitants to serious risks
or very dangerous situations in specific seasons of the year. Cities, which are
located along coastal areas, are more exposed to the unpredictable effects of the
sea level changes

The crisis of the settlement model, though, is not limited to extraordinary
natural disasters or to health and humanitarian calamities, includes ordinary living
habits, production, mobility, free time all considered as factors of risk and decay.

In today’s modern society the environmental, socio-economic and urban crises
overlap and inter-mixforcing the society into a profound and radical re-thinking
of settlement structures and shape in order to increase decarbonisation of urban
economy. The replacement of high carbon with low carbon containing fuels
will contribute to reduce resource consumptions (soil, water, energy, etc.),
emissions of dangerous gases, production of liquid and solid waste and urban
sprawl.

Nowadays, we wonder which road cities should take to tackle worldwide
problems created by climate changes, financial crises, global economic market,
increase of urban and metropolitan competitiveness. Pollution and waste, at local
level, are the main causes of soil consumption and destruction of the environ-
mental and landscape resources.

The solutions taken into consideration lead us to critically reconsider the well-
established standards of urban planning and territory management, to reassess the
deep-rooted beliefs and interpretative patterns, not to mention the methods and the
strategies of well-tested interventions that now appear insufficient and inadequate
to face the problems of the contemporary metropolis (Gabellini 2013).

In city planning, it is particularly important to re-consider and to find new tools
and ways of drafting out the new project in terms of both content and procedures.

It clearly appears that climate change and sustainability of the urban systems
have as central issue the integration of climate policies with those of territory
management.

Cities do not just represent places where people live with problems but they
also offer opportunities and changes. Cities are places where the inhabitants can
find extraordinary chances to innovate technology and society. Cities can be
considered labs where people experiment new development models (knowledge
and culture, research and diffusion of new technologies, green economy, etc.).
Innovation, connected to the knowledge and culture activities, depends mostly on
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urban external economies’. Innovation is more and more a social structure that
occurs in an urban context plenty of opportunities, interactions, qualified coop-
eration and information exchange. Cities, as multicultural centres of global com-
munication, have the power to change the world and to write the agenda for a
sustainable future.

4.2  Sustainability Proposals

Under the Kyoto Protocol, the EU has set strategies and has enacted directives to
ease the transition towards a low carbon economy and improve the cities’ inno-
vation potentials. Reducing the greenhouse gas emissions of CO,, preserving the
entropic stability of the global ecosystems are the main intervention policies to be
implemented. It was also proposed to modify the production techniques and
processes and, at last, to change individual and collective behaviour. The EU has
set its own targets by 2020: CO, emissions must be cut down by 20 %, the energy
efficiency and the energy production from renewable sources should be increased
by 20 %, and that of the biofuel for vehicles by 10 % (EU Commission 2010).

Europe 2020 is the ten-year growth strategy of the European Union. It is more
than just overcoming the crisis, which unfortunately still afflicts most of our
economies. It is about tackling the deficiencies of our growth models and creating
conditions for a different type of growth that is smarter, more sustainable and more
inclusive. On December 2011, the European Commission adopted the Commu-
nication “Energy Roadmap 2050” (EU Com