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Executive Summary

The 2008 was the first year in history in which m
cities. Now we are at 55% and seems that this increasing w o n étdp. Together with the
urbanization phenomenon, global challenges concerning cities are arising, too. This means that
cities have and will have more and more responsibility over population.

Additionally, there is the ever-increasing amount of information that citizens produce, for instance
every two days a quantity of data is produced equal to those produced since the beginning of
civilization.

This thesis aims at joining together these two aspects using data to solve global urban challenges,
in particular, understanding which the role played by data management is.

In fact, going in order, the study starts with an overview of the history behind cities, how they have
been formed and how they have arrived to our days. This historical background is particularly
useful because a deep analysis of what has happened before, allows us to better understand the
present. In particular, concerning cities, this general overview lets to deeply understand that only
studying the complexity behind cities, it is possible to really comprise the complexity that
characterize cities nowadays. Moreover, many aspects that represented cities in the past are
today regained i n ma nhnk o the QreeksTacidides,nvboewpote shat citlesl st t
are not the walls but the men. This concept of inclusivity is retaken by the most recent theories
about cities and the direction they need to take. Or again, along the history we found the
Renai ssancebs concept of the ideal city,pawdfer e ev
the highest representation of the most noble ideals. Hence, the city since its born has always
subject of many study, taking a predominant position over the public life of everyone. Only
understanding its importance, we can then study how city can respond to public needs.

Once introduced the main concept underlying the thesis, there is needed to introduce the core
notion that will then drive all the researches: Smart City. In fact, this new paradigm has emerged
in the last years to respond to the urban challenges that are affecting our everyday life. These
criticisms that are under our eyes, are mainly related to the urbanization phenomenon. In fact, as
mention before, the population living in cities has exceeded that one living in countryside. This
urbanization brings with it many concerns, because cities are becoming bigger, both in term of
number of dwellers and in term of space occupied. Additionally, the differences among rich and
poor are broadening, the emissions are skyrocketing, or the public services are toiling to reach
every single citizen.

In particular, the most urgent ones, presented in the UN report about world cities in 2014 are:



Increased residency in slums
Difficulties in providing urban services to the population
Climate change

Raising inequality

= =4 4 -4 -2

Insecurity

1 Upsurge in international migration
Inevitably a change in thinking the cities of today is requested. A special consideration needs to
be set for the final gainers of the projected improvements: people. For this reason, Smart City
needs to be designed and planned focusing on it citizens and their needs, trying to overcome
problems underlined by UNOG6s report. This ca
smarter in terms of sustainability, inclusivity and security. In doing this, public-sector is not alone,
in fact, only through valuable collaborations with private and non-profit firms, cities can get more.
Considering the partnerships in developing
the private and the public sector. In fact, if on one side public sector has the possibility to reach
more people, to provide better services and to delegate part of the process, on the other side
businesses have an incredible opportunity to take part of the change. Businesses have great
advantage in collaborating with cities: this allows them to shape the environment in which their
proposal takes place. Hence, Smart Cities need to consider both citizens and businesses, and
together a real change is possible.
Once defined why it is important to talk about Smart Cities today and how they can influence our
life or our business, it is time to define the theoretical boundaries of this concept. In this sense,
researchers have tried to propose the best description of Smart City, without coming to the same
conclusion. Anyway, what characterizes all the definitions found in literature are three common
concepts proposed by T. Nat et al. that underline the main aspects characteristic of the Smart
City:

1 Technology, because the Smart City can be seen as a place where physical and digital
encounter, so we define the city digital, intelligent, virtual and ubiquitous.

1 People, because being smart means create an environment where the engagement
and willingness to collaborate and cooperate between public institutions, private sector,
voluntary organizations, and citizens in among the main driving forces for changing.

9 Institutions, because it introduces the concept of community, that is a smart community

because it agrees about the use of technology to make decisions to solve its social

and business needs.

10

Smar't



Once studied the Iliterature background, we
concept that the Smart City does not exist, but mainly we find Smart initiatives, that define the
smart level of a city. In our definition we also put the main tool that is now shaping the development
of such cities and that is the subject of our research: data management.

H e n ¢ Ehe Sniiart City concept is a set of initiatives developed by both the private and public
sectors aiming at solving the global challenges of our days, such as the climate change or the
huge fl ow of mi grations, by increasing the
effectiveness of urban services. The Smart City is a never-finished product, driven by agile public
managers, who use technology and data management as tools to drive the innovationsa

To confirm the proposed concept about initiatives and not about cities as whole, it follows a

pr opos

c

ti

Z €

classificat i on of the Smart Cit Meaty ettalyqDlR) tleagspeaks morepr op o s e

about single areas of development of specific project, rather than cities in general. The only
category in which we find a Smart City considered in its overall is the first one called the
development of new cities badging themselves as smatrt. In this case falls the Songdo case, a city
in South Korea, built with only scope of being smart. Anyway, the examples about these projects
are still at the beginning and we do not have any information about their success or no, yet.
The second Chapter ends with a description of the main fields of application where a city can
express its smartness. In fact, if it is true that it is better to talk about smart initiative rather than
cities, it is necessary to study where these initiatives can take place. Hence, after analyzing the
literature, we have selected the fields that mainly appear in the studies done until now. Hence,
they are presented also underlining the main challenges related to the service they provide:
1. Facilities, focusing mainly on waste management: given the urbanization
phenomenon, the wastes production is increasing too.
Security: cities are facing a wave of criminality and terrorisms never seen before.
Healthcare: among the most concerning issue, because living closer means more
easily spread diseases.
4. Mobility: the pollution produced by private cars is among the main factors that influence
the climate change. Reducing it means also saving money and time.
5. Education: the ever-increasing inequality among rich and poor citizens can be
overcome only offering free and valuable education for all.
6. Social Inclusion: cities must considerate every citizen equal to others, so inclusivity

needs to be at the top to-do list to engage everyone.
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7. Tourism: the easiness in moving concerns
managed responsibly and sustainably.
After analyzing cities in general, particularly their history to understand their present, the emerging
phenomenon of Smart Cities, its characteristics and where it can be applied, it is now time go
deeper into our research: Smart Citiesd str
In fact, now the research question that drives the thesis is presented:
Which is the role of data management
Before answering to this question is necessary to set the theoretical framework in which this
concept is posed and the main actors involved.
In fact, it is required to understand firstly how to evaluate a strategy of a Smart City, then
understanding context in which data operate. Anyway, before going deeper into the analysis of
these two aspects, the actors involved are presented. In fact, the main characters of this thesis
are the public managers, so we need to adopt a managerial perspective more than a technical
one. In this regard, understanding the role of public-sector is of fundamental importance: in doing
this, E.Consgravepr oposed a revisiting of Public Val
light. The Public Value Management is an evolution of the New Public Management paradigm,
less focused on efficiency of services, and more on the relationship to establish with citizens,
concerning its accountability and fairness. This can be seen on the smartness perspective
because the underlying concepts are very similar. In fact, they talk about optimization, service
innovation and information market place. In particular the last one is extremely inherent to the
concept of this thesis, the data management, since using information drive the core activities is
among the main characteristics of a Smart City. Understanding the role of public sector, so in our
case the main driving forces that guide publicmanager s i n s et strategigs, Slowa
to proceed in developing the framework to evaluate a strategy.
Now, three layers are proposed that analyze the core aspects of a strategy:
1 The governance, sothe general organization of a project or initiative, focusing on the roles
covered by the public administration, the stakeholders and the citizens.
I The processes followed, so how they are set, where the knowledge is acquired and the
type of path placed.
1 The human resources, so the types of skills necessary to succeed, also understanding
where they are taken from.
Deepening these three categories will allow to better study the cases proposed in the 6™ chapter.
If the strategical theoretical framework is set, it is still misses the core technical part of this
research: the data. Here in fact a series of themes regarding the data use within cities is proposed.

Starting from a general overview that allows to understand the great potentiality of using
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informatonc omi ng from city6s withatheanderstemding of thertypplogiescoe e d
data that public management can encounter. Here, it is important for public-sector be prepared to
treat data differently according to their typologies because many concerns about the use (and
abuse) of data is arising. Then, it is the process to extract knowledge from data is proposed, it
consists mainly in setting the purpose for which data need to be collected, then it can proceed to
the assessment of data readiness, which consists mainly in collecting and generating data, their
management and sharing among various actors, its use, that needs to consider privacy issues,
then there is the data identification, where knowledge is extracted, according to the goal settled
at the beginning, then this knowledge needs to be put in the right context, so that one of the project.
Once performed all these steps the project piloting can start. Then, it is time to shape an overview
of the most common uses of data within cities. Here we find the Open Data initiatives in cities
begging them as smart pursue the transparency goal, being accountable to citizens with whom
they share their data. Many cities around the world are creating Open Data platform, available to
everyone: of course, it is necessary to anonymize everything, not to date back to the single person,
or group of people. These projects are extremely useful to engage citizens, that are considered
the so-called civic hackers. They use the data available to propose different analysis of the city.
In this way, public administration can find a valuable and free help from those civic hackers.
Then, we find Internet of Things initiatives, where the technology allows objects to be animated,
in this way public administration can collect inf
public objects, such as traffic lights or parking slots. Another interesting use of data is to measure
key indicators that describe the city or the processes inside it. In this way the city can both
communicate its value to possible investors, tourists or citizens, or understanding if its internal
process is not efficient. The deepening of the use of data that now cities are doing is interesting,
but it is misses its connection with the strateg
proposed, putting the research question at the center of the debate.

In fact, the two layers presented, the strategy and the data, need a nexus that lets us understand
how data management influence strategic decisions and processes. Hence, giving a shape to this
nexus gives an answer to the research question.

After the theoretical framework setting, the more practical part of this thesis starts. In fact, Chapter
5 is devoted to the presentation of the methodology adopted. It is settled as follows: the first part
shows the secondary sources desk research results, while the second one the action research.
Concerning the first part, a series of cases using secondary sources are studied, in particular we
describe an initiative for each field of application, tourism excluded, that use data management as

main tool.
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The main aim when studying the cases, is to answer to the research question understanding its
overall organization. In fact, recovering the theoretical framework, the strategy part is analyzed
according to governance, processes and human resource, aiming at finding common patterns that
characterize these initiative, based on data management. Then, we answer the research question
with the role covered by data management in those specific initiatives. This part is enriched with
the analysis of other aspects such as the goal set, the risk associated, the feasibility, the time
horizon and the impact to citizens and public administration. This further analysis allows us to find
common patterns among the initiatives.

The most important result coming from this research is that we find the answer to the research
question, understandingthe r ol e of data management withi
regards three main roles covered by data management:

1. Initiatives to improve efficiency of city services and collect data for future
improvements.
Initiatives developed to solve specific problems or for punctual purposes.

3. Initiatives to understand the actual scenario, to drive future actions/decisions.

After doing such classification, we study the other aspects associated to the projects, such as he
risk, feasibility and so on, and we realize that inside each category these aspects have the same
values. In fact, the first typology, so initiative to improve the efficiency of city services and collect
data for future improvements, have long term perspective, not clear goals and high technical
feasibility connected to the amount of data to collect. Again they also have an efficiency impact
firstly, but aims at achieving also an effective one in the long run.

The second typology, so initiative developed to solve specific problems or for punctual purposes,
have a very clear objective to pursue, the time horizon is usually short and the impact is high for
both citizens and PA.

I n the third example, confirming that this
results. The action research aims at studying a particular phenomenon, in this case data
management within cities, by taking part of the project. In my case, | worked in Municipality
Mar ketingbés Department in Milan, from Jksbhiiyt

see and take part of a new initiative: analyzing the city-users movements to get insights about the

n

c

ry

Smar

assi

t

tourismsdé flow in Milan. Through this project,

these kinds of initiatives, so | take my experience as support of this research.
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Going back to the results, the action research, together with other two cases studied in the

secondary sources desk research, falls into the third typology, so the initiatives settled to
understand the actual scenario,todr i ve future actions/ decisions. Th
mainly a long run to see something concrete, in fact, connected to it, the impact for citizens is

mostly inexistent, in particular for the first part. Then, the risk connected to the success of the

initiative is unclear because it strictly depends on the insights coming from this general
understanding.

Once each case has been classified into a type of initiative, it is time to definitely answer the

research question. In fact, it is needed to really understand the roles that data management can

cover within a Smart Cityods st rrestlited theresdalcean@ r ol e s
are:

- Descriptive: here data management is used to understand the general environment with its

features.

- Aggregative: here data management is used to collect data about a specific issue, to better

understand where actions need to take place.

- Goal-oriented: here data management is used to solve a specific issue or to reach a clear

objective.

The manout come coming from this research 1is that t
sequentially in every step of the strategic proces
tool is essenti al in follow the Smart Cityds way.

The results coming from this research are fruit of a long study about the meaning of city, what they
need to face today and which actors take part of this game. Only through this analysis is possible
to arrive to such results. Anyway, the path to follow is long because, the confirmation of such
results need to be supported by more numbers, so other cases need to be studied. Then it is
required to define which are the main criticisms every initiative can encounter or the key success
factors. All these queries require for sure further investigations. Anyway, having defined such

classification, is something new for the literature.
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1.INTRODUCTION

1.1 The importance of the city

Demonstrating the effectiveness of this work can be extremely difficult if the boundaries are not

well defined in advance. Hence, before starting talk about the goal of this thesis, so demonstrating

how data management can drive the strategy of Smatrt Cities, it is necessary to understand why it

is important to talk about cities, what they have represented in history and what a Smart City is.

Once, a complete framework of the subject of our analysis has been settled, an overview of how

the research has been developed in presented.

To most of the social scientists (Mumford, 1938; Sirjamaki, 1964) and people, a city is a
geographical area designated by a special name, comprising a large aggregation of people living

primarily off non-agricultural pursuits, and recognized both by its inhabitants and its chartering

authority as a city. However, it should be noted that this still does not differentiate an urbanized

area from a fully constituted community (Weber, 1927) of the type of characteristic of cities when

they performed their historic role as nurseries of civilizations. In order to distinct between a world

of cities and a citylike (urbanized) world, E. J.Brilli n hi s book #fAUrbanism and Ur
dedicated a chapter to the theory of the city by Don Martindale, where the author presents two

theories about cities: the theory of institutions and the theory of community. The theory of
institutions shows how institutions were created
heistosurvi vedo: from this point of view there are thre
alive; transmitting their culture cross generations; maintaining sufficient order to carry on social

i fe. Il nstitutions are the fiswlu$oonsulttour(ed hecmry |
accumulative knowledge and practices of the human group; institutions are an important part of

culture and the city is the perfect place where they could be represented.

While the theory of community relies on a process
soci al i f e, a movement , nev e J 8rdl,Mp8Hh)eA cendmurityy cr e a't
consists in the development of a set of institutions (with the aims aforementioned as socialization,

mastery of nature, and social control) unified into a distinct way of life. In short, wherever men are

found, there is a tendency to establish (to fix and standardize) a set of solutions to the major

problems of social life.
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1.2 The origin of the city

Again, the book writtenby E. J.Brill, expl ains how the first cities WwWEe
first cities originated in the river valleys of the old world: the Tigris-Euphrates in Mesopotamia, the
Nile in Egypt, the Ganges, in Northern India, the Huang Ho in China. These first cities were
probably the product of war and violence. While, the first activity in these villages was the
agriculture, but the slush-and burn agriculture quickly worn lands, so the communities were forced
to leave that place to find newest and fresh ones, since they had no notions of farming practices.

Hence, after five thousand years of expansion, old world agriculture had reached the saturation

o
(72}
—

point Wi th no place to go except into each other
agrarian militarism anticipated the appearance of the first cities of the world. The competition
among villages for prestige and among elites were made by the agriculture. Anyway, the rise of
the temple and the new urban religions seemed to have occurred in step with conquest. The role
of the new urban religions was to reintegrate the institutions of socialization destroyed by
conquest. The temple not only symbolized the new unity of the city, but served as treasury, library
and training school for the army of administrators required by the reorganized conquest
community. Once the new arrangement was achieved in human affairs, it tends to spread to the
limits of the environment to which it is adapted. These communities represented the synthesis of
the interpersonal life. Once the first settlement was established and the communities started to be

bigger villages, the first cities were found. Max Weber in 1958 describes the urban characteristics

of the city:

fil. A fortification;

2. A market;

3. A court of its own and at least partially autonomous law;

4. A related form of association; and

5. At least partial autonomy and autocephaly, thus also an administration by authorities in the
election of whom the burghers participated. 0

Once to have understood the characteristics of the generic city in the world and how the first ones
wer e ¢ e n e rdaepandnthe ok bf 8osne cities during history. We now focus our attention
to the Western cities, starting from the Greek Polis, then going to Rome, afterwards we analyze
the medieval city and finally the ideal characteristics of the Renaissance city. The importance of
knowing how the cities grew up along the history, is the key for a deep understanding about how

they are evolving now. I n fact, cities are not a
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an ancient product. Hence, only deepening the aspects that characterized cities along the history,

we can be aware of the complexity of today, most |

1.3 The cities in history

Even if the first cities were born in Mesopotamia, Near East, Syria and Egypt (3rd millennium BC),
the Greek poleis took on a new role: they abandon the tradition of ancient societies, present
themselves with innovative aspects and as a flag of the Hellenic world (a city that represents a
people, with strong identity). In fact, Thucydides in the fifth century BC wrote "the men, not the
walls, are the cities" (Thucydides, VII, 77.7), because the individuals constituted the poleis with
their general assembly and direct participation, that they gathered periodically to make
fundamental decisions for the whole community: security and self-sufficiency were the main
themes. New appearance compared to the past: sense of belonging. Citizenship was also a long
and complicated process, in fact only a minority of the inhabitants of the polis could be considered
a citizen in all respects and therefore participate in public life.

The first poleis were born in VIII century BC and, according to the studies by Victor Ehrenberg in
1937, their formation could be due to a series of processes of physical and political aggregation

of different villages. The distinction from the other new cities was due to the rise of a

compl ementary relationship bet wdrefact, thehchorafisothet er 0 a

surrounding territory was based on lands exploitation and agriculture, fundamental to reach the
self-sufficiency.

What defined the identity of a polis were the religious, principal form of Greek expression, and the
community ideology, accompanied by a series of principles connected to the concept of koinon-
koinonia (community). The man was always at the center of the polis, this can be noted by the
fact that the agora the main square of the city was head office of commercial activities, the market
and the public assembly.

The Greek Polis had also a deeper meaning, Artistotele in IV century BC dedicated one of his
maj or work to the polis: the APoliticao. The
man can reach the happiness, in fact, the State has as main goal guaranteeing an happy life.
Furthermore, if we think that the first forms of communities existed by nature, means that the State
exists by nature, too. It follows that the human being is a political man by nature. The man,
Aristotele continues, is gifted by intellect and word to express what is right and what is wrong, so
this set of values constitutes the foundation of the family as a State. To confirm this thought,
Tucidide wrote i n AL aabGutberAthens ah@How tRey saw thair ity tis: 0 0
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AfHere i n Athens we do so: nahe staeawewd ot considernhont inter
harmless, but useless, and although few are able to give life to politics, well, everyone here in
Athens we can judge it. We do not consider the discussion as an obstacle on the path of
democracy. We believe that happiness is the fruit of freedom, but freedom is only the fruit of value.
[ é And that's why our city is open to the world and we never hunt a foreigner. Here in Athens we
do so! o

Another example can be the strong image of Rome and what this city would have represented in
the future. It was the real power of Roman Emperor: this city had many aspects considered
completely revolutionary. For example, the transportation, the possibility to participate to the public
life, the excellent roads and aqueducts. All these aspects made Rome more liveable and increased
the power of the whole Emperor. The history proceeded but the value of a city did not change.
Rome was able to exploit its favorable geographical position in the center of the Italian peninsula
and not far from the Tyrrhenian Sea. However, the urbanization of the territory of Rome presented
numerous difficulties. In fact, due to the complex orographic and water conditions, reclamation
was necessary, which would allow to channel water courses and strengthening the marshy or
clayey valley bottoms. The first operation of this kind dates back to the seventh century BC while
the first sewers and the first cobbled streets to the sixth century BC. These works unified the
heterogeneous territory of Rome into a gigantic urban organism. In short, Rome possessed all the
elements that contributed to forming a complex urban infrastructure. In fact, the Romans, in
addition to soldiers, can be considered great architects and civil engineers, as evidenced by the
De Architectura by Vitruvio Pollione, written between 25 and 23 a.C. in the 10 books that make it
up Vitruvius also speaks about hydraulics and gnomonic (the art of building the sundials). (C.
Barberis, R. Kohler, E. Noseda, M.P. Scovazzi, C. Vigolini, 2016)

As Linda Storon wrote in 1992, the government of a city that from a village of shepherds became
the capital of an empire is, indeed, exercised by an oligarchy, but protects the interests of citizens,
represents them, works to their advantage, with their consent. Who were those citizens - Roman,
Latin, provincial, free, freedmen, slaves -, how their existence took place, how they exercised their
rights (the comitia, the vote, the appeal, the veto tribunio) and fulfilled the their duties (taxes and
military service) and they succeeded in gaining access to administrative functions, to the cursus
of the offices, to the senate and finally to the consulate, is a subject that has been examined mainly
by scholars of law. Being a citizen in Rome was different than being it in Greece, in fact everyone,
despite their origins, who lived in Rome were considered citizens. F . Grillenzoni trail
mestiere del Cittadino nell 8dAntica Romao (fAthe pr
a roman citizen means in the Ancient Rome. Being a citizen, above all, meant undergoing certain

obligations but enjoying certain civil guarantees: Cicero in Verrine described the harrowing scene
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of the Sicilian crucified by order of Verre in view of the Strait of Messina and the vain protest of
the condemned, who should not have suffered that penalty, being a Roman citizen; on the basis
of possessing citizenship, San Paolo avoided the scourging and, after two years of imprisonment
in Eraclea, he was judged by a court in Rome and not in Jerusalem. The duties were the military
service and the tax payment, but to the citizen was possible to obtain a place in the public
administration and to join the public assemblies. Furthermore, the born of a community, the
conquest of the rights equality, the claims of freedom against oppression, the big social matters:
Rome offered the complete panoplia to its citizens (A. Muliere).

The collapse of Rome was accompanied by the rapid decline of her cities. International trade
largely ceased. Barter began to replace the money economy. Many devout Christians entered
monasteries and withdrew into countryside. Former Roman cities which had been the seats of
bishops were reduced to rural towns and the bishops into virtual feudal lords with castles and
vassals. Europe as a whole was extensively feudalized.

In the eleventh century, former bishops had been transformed into virtual feudal lords and the one-
time urbanites into serfs and peasants, the stirring of revolution were felt, as explains in his book
E. J. Brill. Such populations began to form sworn associations and to demand, from the lord and
bishops, charters of rights and privileges. In its earliest forms the medieval occidental city was
usually dominated by merchant princes and was patrician in character. The medieval city followed
a course similar to its ancient counterpart and, particularly with the formation of guild armies for
civic defense, became more democratic in time (Weber, 1958).

Cities, like other communities of the time, had to be prepared to defend themselves. They built
walls, garrisoned them, and organized armies. More than any other single institution, the cathedral
became the symbol of the city, so the competition among cathedral started too. The cities had to
pave their streets, develop water supply, take care of sanitary disposal. The cathedral, civic
buildings and market were the major centers of urban life. Since the city required a literate
population schools were developed, often in connection with the cathedral. And to supply the more
complex literary, legal and political skills, the university gradually took shape (E. J. Birill.).
Compared to the ancient city, the medieval city was a community of merchants and artisans, not
a warrior community, the medieval economy relied on the productivity of free man, not on slaves;
then medieval city carried out the stylization of culture from the standpoint of merchants, engineers
and artists, not on warriors-athletes (Weber 1958).

Doing a step forward, the Renaissanceof f er s us t he poslk€dalCi t yby
the rediscovery and the study of classical works, in particular the political-philosophical theories
by Plato and Aristotle, stimulated the reflection about the realization of a perfect State, supported

by philosophers and wise men, who need to guarantee the harmony among different political life
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spheres: economy, politics, religion, social and cultural. This theory was accompanied by an
increasing interest in architectural and urbanistic studies, to host a government lead wisely and
with judgement (L. Cianfarani, 2012). The aspiration to this joyful conjunction between a State
governed judiciously and Aurbanisticallyodo o
flew in thnrytih.delan fcadty,0 Leon Battista Al be
much space to the city, intended as a site to plan, space to live in harmony, as a place of social
meetings, for political organization and economic planification. The painting of the National Gallery
of Urbino (See Figure 1) with the image of the so-called Ideal City seems to represent the ideal
"chessboard" model as a model of absolute perfection of the Renaissance city, model emphasized
by the design of the tiled floor, and from the buildings placed according to regular space intervals,
in symmetrical manners transversal to the center of the image, which is represented by a classic
circular building, taking up again then the fundamental themes of spatial geometry and of the
relationships between forms and proportions (G. Simoncini 1974).

— - —— —

Figure 1: Urbino Ideal City's painting (anonymous)

In conclusion, the importance of the city along the history changed over times. At the beginning of
the civilization was just a small aggregation of wandering farmers looking for new crops for
agricultural activities, then the Greeks gave to the city the first strong identity. For them, Poleis
were the place responsible for the happiness of people and being a part of this small State was
considered as a precious gift. Then, the Romans put in place their major capabilities in engineering
and architecture to build important infrastructure to make liveable the city. Then, after a dark period
of crisis after the Roman Emperor fall, during the Middle Ages was fundamental having secure
cities and points of aggregations inside it, then universities started to appear, so the education
began to be an important part of the society. While in the Renaissance, the classical ideal turned

to be at the center of the humanitarian studies, strictly connectedtotheci t yés ur bani sm

of perfection. The Ideal City was the mirror of the culture, the ideals and the society. The history
gave us many examples, these are only a small view. the history proceeds, and the concept of
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city evolves too. Hence, the city is considered and has always been as a point of aggregation

among communities.

1.4 The city of today

Doing a step forward, the city is the production of the recent history: so, starting from the industrial
city, born thanks to the aggregation in urban areas close to the manufacturing during XIX century,
toarrive to the formation of the urban and metropol it
the so-called tertiarization of cities; finally, from 70s to our days the cities as we intended today
started to spread out (D. Cecchini, 2001). In fact, during XX century, someone talked about the
ideath of the cityo because the new aggl omeration
different than that of the past. With increased mobility of the population in numbers, direction,
span, and frequency the very relations between population and territory become highly dynamic,
and the set of social ecological concepts aimed at reconstructing structures of spatial arrangement
are strained to a critical point. It was during 30s that Le Corbusier designed La Ville Radieuse, this
project can be a valuable example, even if never realized, of what citizens ask to cities during
6 9 OABcording to Le Corbusier, the design of La Ville Radieuse represents an indisputable ideal
of personal freedom. He believed that many cities in the early twentieth century were chaotic and
inefficient; he therefore came up with the proposal of La Ville Radieuse which had the following
objectives:
9 Provide effective means of communications
1 Provide large amount of green area
1 Provide better access to the sun
1 Reduce urban traffic
He eventually realized that building high is the ultimate means to fulfil these aims and at the same
time, accommodate the growing urban population. On the technology side he thought that all the
elementsasawholefuncton | i ke a fAliving machineodo ( M. Mont avc
Other aspects to be considered, is that there is little doubt that the one of the major issues
confronting our society, and the European continent in particular, is the profound readjustment of
established equilibria between populations and territory d u r i n gThes® darDbe examined at
three levels of analysis. First of all, large geopolitical units, as former USSR disappeared, and new
unions appeared, such as the European Union with Maastricht treaty and the free circulation of
people and objects within the union. Secondly, we had the growth and diffusion of large urban

entities competing with each other across national borders, and increasingly playing independent
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roles in the globalization processes. Then, at the microsociological level we find the complex
interplay of ethnical, class and age traits defining populations with the social ecology of the city.
(G. Martinotti, 1994).

The mobility across territories that started during XX Century, itbecome s part of o

In fact, nowadays, cities have become bigger, have attracted always more people, so it is heeded
to underline that they have more responsibilities than the past: towards the environment, the
people and the future. In fact, we all need to be aware that the world is changing faster, and this
change will be more evident in cities than in other entities. Just think that London, that now counts
around 9 million inhabitants, in 2024 will have more than 14 million citizens. In fact, according to

ur t ocC

AWorld cities Report of 20160 made by United Nat.i

live in urban areas with more than 10 million residents. What does it mean for the public,
understood as public administrators and managers, today? Of course, on one hand there will be
a growing demand for public services, but on the other hand the public administrations will have
the responsibility of managing criticisms, connected to the hydric and energetic resources, to the
atmospheric pollution and to the climate change, to the increasing request and necessity of

intelligent and alternative mobi (FiFabbri,2017pHende,e

traff

since our pl anet becomes mor e Aur badhe ettended ci t i e s

urbanization requires new methods and ways, innovative, to administrate the complexity of the
urban life (M. Eremia, et al., 2016). These are just some aspects that we can now forecast, but
there will be several others to be faced and managed now, to get ready when the criticisms will
become problems. Hence, we, as managers, or public administrators, have the responsibility to
take care of our cities and of our citizens.

Another aspect that characterizes our economy now, and even mostly in the future, is the growing
number of technological innovations. This aspect will be a valuable help, if managed responsibly,
for the public managers. In fact, the technology has to be seen as an ally, not as an enemy, to
improve the cities services. For example, there is the possibility to control traffic, to make cities
more secure or to improve the recycling process. The thesis will illustrate some cases all around
the world of initiatives that connect technology and public service.

Hence, the t ondaethe produatsrofaecadesiof history, where people move, create
and live within cities. The new public managers need to understand the complexity that every city
brings with it in order to implement the best strategy, because only understanding the complexity
we can make things simpler and clearer. What has showed by now is the meaning of a city along

the history and what this has meant for our

todayé

will be deeply used in this thesis and will alowus t o create the HfAenvironme

innovation takes place: the Smart City and its used of data management.

23



1.5 Smart City at a glance

By now, we have introduced why a city is so important during the history, why it is now and which

are opportunities and threats connected to it. What it still misses is to go at the heart of our

research: the Smart City. What is it? During the next chapters will be explained deeper, here there

is only an introduction to the argument.

First of al |, it i s needed to underline that t hi
challenges related to urbanization phenomenon. 1| n
to be a concern now it is reality: people move, especially through cities. This has raised many
problems, from the climate change to the unmanage:
providing urban services to all the population to the arising of slums within cities. The urban

challenges are numerous, but the United Nations have decided to select six most urgent that cities

need to face as soon as possible (WorldCities Report 2014). Hence, the main drivers of the Smart
Citiesd devel opment are needs to be tilmese ones: s
For what concerns the definition of a Smart City, it is worth saying that many researchers are now

focusing their efforts in trying to find the best one, that best represents what a Smart City is, but

by now we are still at the beginning of a phenomenon that is destined to keep going in the near

future. So, everything studied in this thesis is the product of researches, elaborations and a

practical experience, but it needs to be object of further studies. To have an idea of the Smart City,

it can be identified with many features: it is innovative, liveable, climate friendly, dynamic,
sustainable, resource efficient, resilient and inclusive. The Smart City has the opportunity to be

have all these characteristics using tools such as ICT, integrating planning, financing, participatory

approach and Data driven (M. Eremia, L. Toma, M. Sanduleac, 2016).

It is important to underline the fact that the real Smart City is not existing and probably will never

exist because its characteristics and the fields of applications, so where a city can express its

innovations, are numerous and potentially infinite. Even if the perfection does not exist, many cities

from US, to Europe, from Asia to Australia are tryingtop u r s u emarti & s ddopting different

strategies and investing resources. Later, the most important definitions of Smart City will be given,

along with the analysis of the three aspects, that characterize it, identifying as fundamental: the

technology, the people and the institutions (T. Nam & T. Pardo, 2011). Deepening these three

different dimensions, the authors identify a variety of labels given to the Smart City concept: in

fact, the technology can be referred to the digital city or the virtual city, in which the city can be

everywhere to help its citizens to solve their problems, being a physical space but using digital

tools. The second aspect is referred to people: it can identify the humane city or the creative city,
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through which a city can exploit its maximum potential only thanks to the help of its smart citizens,
their knowledge and skills. Hence, only recognizing the importance of people, a city can be
consi der e Whilé thentdird dindension is related to institutions, that can give the birth to
the smart community, intended as a community broadly ranging from a small neighborhood to a
nation-wide community of common or shared interest, whose members, organizations and
governing institutions are working in partnership to use IT to transform their circumstances in
significant ways (J. A. MacDonald 1998). Only putting together all these ingredients, we can have
the perfect recipe to create the Smart City.

1.6 Problem statement: which is the best strategy to adopt and

Implement in a Smart City?

As just seen, the Smart City theme is really huge and complicated, so the work made has tried to

focus on a particular but fundamental aspect: in this world full of innovations, actors, variables and

changes, what is the best strategy to be adopted by the public managers that wants to implement

a Smart City? What is necessary to underline is that the focus is on public administration
responsible for the cities, so mainly all the public managers referring to the mayor. Even if, we are

aware that the city partially depends on the state policy, we are not interested on the specific
responsibilities, but the focus has a managerial point of view. The other necessary clarification is

gi ven by the fact t hat every <city has i ts own
conformation and history, so we do not want to generalize but to find a common ground of study,

that could be adopted regardless all these factors.

The problem statement of our research was to find the best strategy to implement a Smart City.

The strategyi s a f slednd mafor pgliciesa The definition is as simple as that. But while

the notion of a strategy is extremely easy to grasp, working out an agreed-upon statement for a
given company can be a fundament al cont rAivdlidut i on t
strategy will yield growth, profit, or whatever other objectives the managers have established (S.

Tilles, 1963).

This definition is valid for firms, butforc i t y it s | i thehcitylstyategy lisaa stoueused
attempt at planning and organizing interventions at a city- or metropolitan- area level with the

purpose of improving economic development and competitiveness outcomesd ( D. Sivaev, 2
In fact, for cities it is needed to add some other aspects: public administration changes direction

faster than firms, for example, every 4 years in Italy the mayor and his staff can change, so the

time is a constraint. Then there is also to evaluate the resources available, monetary, human or
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natural. It is necessary also to consider the role of private sector within the public initiatives. Lastly
the citizens cover an important role within the city strategy, because they are the soul, so
understanding them is the first step to implement an effective strategy (D. Sivaev, 2015). Hence,
a city strategy helps a city to unlock the potential of urbanization. It also enables to develop a
coordinated, institutional framework to make the most of opportunities.

I n order to set the perimeter of studyi ngthe

governance, so the compliance that implies meeting or complying with a policy, law or guideline,

in particul ar the specific responsibilities

administration within them; the processes, so the risk managing, thinking new solutions and
services, according to specific steps and methodology; and the human resources, so the

t

he ci

over

necessity to have the rightdo sokfi |vasthk fdiesavailabte r i n g

outside public administration. (R. Yesner, 2017).

As shown in Figure 2, once the strategy is defined, there is a step to be done: which are the
success factors to i mplement a Smart Citybo
because they are mostly dependent from the project we are referring to, the city in which it is
developed, the resources available and so on. Anyway, according to B. Buntz (2017), there is a
common ground in which every Smart City elaborates and implements its plans, that defines the
critical success factors: first of all, in order to implement a strong and coherent strategy, it is
needed to have a realistic plan for transformation, in this regard the governance plays a crucial
role. By now, what we have learned is that it is easier to talk about Smart Cities than to effective
realize it. The second aspect to be consider for a successful Smart City strategy is
experimentation: in fact, technology is increasingly being used to test new approaches to urban

issues, monitor and evaluate their success, and systematically gather lessons that can be followed

S

stra

up on in future projects. This practice of is mar t ci ty etkus much resembtesthei o n 0

trial-and-error experimentation in science, even if the 'trial' is often on a very large scale (as is,

sometimes, theerror). The t hird success factor for a Smart

sector, to exploit its competences and its less stringent constraints. In this sense, one solution can
be the Public-Private-Partnerships (PPP) aim at financing, designing, implementing and operating
public sector facilities and services with long-term contract. One of the most important gain of PPP

for cities is the transfer of the risk to the private sector. The fourth aspect to be considered to

Cit

success in Smart Cit i e s the ismglementatiog of the isitiativds,aén facty e at i v i

the evolution of cities passes through the redesign of past paradigms. Connected to this aspect,
the real source of creativity are the citizens, so Smart Cities need to exploit their people to imagine
a new city. The last aspect to enable a success strategy in Smart Cities is the combination of high

and low technologies. In fact, the change not only relies on automation, Internet of Things and
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Industry 4.0, but passes also through the communication, or the sensitization. In fact, sometimes
few and simple ingredients are enough to promote innovation and mind change. To resume what
wrote until now, we have defined the characteristics of a strategy in general, that is define by the
three aspects of governance, process and human resources. Then, to go at the core of research,
so the Smart City, we have defined which are the strategic success factors to implement a Smart
City. Now, among the tools to implement and put in place the success factor, we want to underline
one: Data Management. In fact, the goal of this thesis is to demonstrate the effectiveness of data-
driven strategies to implement Smart Cities initiatives. The next paragraph will better explain the
details.

* Governance
* Process
e Human Resource

¢ Having a realistic plan
* Experimentation (trial-and-error approach)
¢ Energize the private sector

SC’s SUCCESS e Creativity
FACTORS * Combination of high and low technologies

¢ Data management

¢ Integrate planning
*ICT

¢ Participatory approach
¢ Financing

Figure 2: From strategy to data management in Smart Cities
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1.7 Research Outline: what is the role of data management in

Smart Citi?esd strategy

To face the problem statement, the research replies with a possible answer to be tested:
Which is the role of data mana?gement

Everything was born after my experience at Milan Municipality where this theme was at the center
of almost every meeting | have assisted to. Hence, my research started from it and then will be
deepened. My goal was to understand if this insight could be object of further studies and then, if
the answer can be found in real cases. The first part was dedicated to the theoretical framework:
it was a bit complicate because only few researchers have focused their attention on this particular
topic. In fact, the data analytics applied to the Smart City strategy is object of the most recent
studies, so the literature is still poor. Anyway, most of the research was inspired by the famous
Italian researcher Carlo Ratti, an Italian scholar at Massachusetts Institution of Technology who
founded a department called Senseable City Lab. In his laboratory, he and his team are trying to
demonstrate that every city needs to be a sensing city. This means using data to understand what

wi t hin

i's happening around the municipality: the city ne

live, but at the same time, it wants to better perform its own services and internal processes. His
book #ALediCi D@ meCitieswf To mo r r was asgd a lot to help my research, giving
many ideas and hints. During the thesis the reader will find many referrals to this book and to the
author.

Hence, the importance of sense the city, so trying to interpret the data available, is a huge and
complicated theme but at the same time extremely powerful and important. The thesis has the
objective to demonstrate not only that managing the data can be extremely useful for a city, but
that the data analytics is the answer to implement a strong and long-lasting strategy. This is
because the research strongly believes that using data to understand what is happening now and
study what was happened before within the city, can be an amazing source of value for an
institution as a city, that owns a huge amount of data. Hence, on the public managers point of
view, the data analytics are extremely useful to take decisions. The thesis aims at understanding
how this process happens.

The two main themes covered by this thesis will be the Smart City and the data management. But
what are the data within a city? So, before going on, it is important to make a further clarification.
The data in a city can be related to the Big Data concept for what it represents. In fact, the term
referst o tighevsoluine, high-velocity and/or high-variety information assets that demand cost-

effective, innovative forms of information processing that enable enhanced insight, decision
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making, and process automation.0 ( Ga rTherCe rt )i .e dldw isdganerated continuously, so
there is a huge availability, but at the same time they are completely heterogeneous, so managing
them is the hardest part to face. Anyways, the information flows that citizens leave behind
themselves can let public administration understand what is happing within the city, which are the
criticisms, where people spend their money and time and so on. Hence, once understood these
aspects, public managers will have enough information to take evidence-based decisions,
implement initiatives to solve social issues, to let people move around the city more easily or to
collect wastes in a more efficient way etc. hence, the value and the opportunity for the city is clear:
extract knowledge from data can be extremely powerful in decision making process.

For these reasons, the importance of data and know how to use them is drawing attention,
redefining the existing models to take decisions. Hence, public managers are invited to rethink
about their role in relation with data management. Indeed, the opportunity is incredible: Bcc
Research estimates that the Smart City market will reach 775 billion dollars by 2021, with a
growing rate of 18% pery ear and fAit will be the coinpagicugrence of
the development of advanced connectivity to unlock the potential oft he connected ci ti e
Micheal Sullivan, the Senior Editor of the research firm. In this direction the challenges for public
managers are numerous and complicated: on the one side there is still a lot to do to integrate the
existing data and at the same time there is to implement new systems and sensors. In this sense
it is clear that a cultural change is necessary, too.

Hence, the research wants to put the shoes of the public managers and transform the rough data
in a strong source of value to take decisions and support long-lasting goals for a Smart City. In

other words, we want to understand which the role of the data inside the Smart City strategy is.

1.8 Goal: understand data strategy in Smart City secondary

sources desk research and action research

As previous mentioned, the research was set to understand which the role of data management
within a Smart .Aywhy theswork tloneauntierpw is at the dawn, so the study
was based on papers, articles, or books, but the literature was still not enough to demonstrate the
real role that the data has within a city, or that has not. For this reason, a simple framework was
defined based on processes, governance and human resources, then it was applied in real cases,
to understand the which the general guidelines in
are. In this regard, the most suited research framework is through the use of secondary sources.

In this way it is possible to collect general information without losing much time. This is the best
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to investigate such cases because allows us to shape the different forces that take part in every
initiative, in the fastest way.

Then, every case will try to answer to answer to the research question. The same approach was
set to study my working experience at Milan Municipality, then seen as an action research.

The research process started from defining the fields of application, so where a Smart City can
put in place technology, governance and skills,f or expr e s s i n glinthis sectigh,ghmar t ne s
fields that ma&@ewar i $frgnh tHestoliildy;ttoethe education, from social
inclusion to security and others. Of course, there are many other applications, but they are the
most representative ones. Then, for every field of application, a real case was studied. The goal
in analyzing the case was to understand if the principles of processes, governance and human
capital studied in the theoretical framework were put in place using data analytics. The type of
research chosen was the secondary sources desk research, because we just wanted to
understand the main driving forces, having as many examples as possible.

The second part of the work was connected to my practical experience. In fact, from January to
July 2018 | worked at Mi | aMudiglity Marketing department. My internship was extremely
useful for my thesis, and partially inspires it, because the job was strictly connected to the object
of my research. My role was to analyze data with a small team, trying to get knowledge from it
with the aim to improve the effectiveness of the tourism in Milan. The goal of the job was to
understand how the city moves, what the tourists do in the city, where they go and how much they
spend. All this information would be extremely useful in adopting a winning strategy to increase
and manage tflows withio the ditys dtimudating them through shopping experiences,
cultural events or business attractions.

The application of the research to real cases and to my internship experience was interesting, but
| am aware that the field of study is really complex and immense, so the work to do is a lot but at
the same time there are many factors that are putting pressure in a change that needs to happen
as soon as possible.

This is a short introduction of there will be in this work and how is structured, as seen in Figure 3.

Now every aspect aforementioned will be deepened in the thesis.
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2. WHY DISCUSSING ABOUT SMART CITY IS
RELEVANT TODAY?

This Chapter has the main of understanding for what reason Smart Cities are important in our
days. In fact, before going deeper to the definitions about Smart Cities, it is requested to clarify
why they are so relevant nowadays. To this regard, there are two main reasons for which this
concept makes sense: for citizens and for businesses.

For the first ones, we all are experiences big changes in our societies, all connected to the rising
number of cities developing all over the world and their increasing dimensions. Among the most
urgent criticisms cities need to deal with there are climate change, immigration phenomenon,
insecurity and the poverty. Hence, there is the urgency of developing Smart Cities for citizens, that
take, as primarily focus, these challenges, to make cities more livable for people.

On the other side, there is the necessity to consider the private sector as one of the main force to
drive this change. In fact, it has the competences and the possibilities to help the public
administratons i n dealing with Asmartnesso. On the count
Cities to create the perfect environment in which the innovations can take place. Hence, Smart
Cities need to thought also for whom makes the change possible: private sector.

In this Chapter is settled as follows: the first part about the most urgent challenges connected to
urbanization that are now at the top-list of United Nations agenda, while the second part will be
devoted to understand how Smart Cities needs to be thought for both citizens, responding to the

urban challenges, and businesses.
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2.1 Urbanization phenomenon and connected effects

The World Cities Report 2016 illustrates which is the direction through which every city should

pursue, considering number of issues that this New Urban Agenda should consider. This

document is the product of a conference held by UN-Habitat from United Nations and it aims at
analyzing the actual situation of worldés <cities,
Devel opmiineh d@ives a pr omi ne-Mdon, Saxretary-GeweralcUnited e s 6 (B
Nations).The new urban agenda should promote sustainable cities and human settlements that

are environmentally sustainable and resilient, socially inclusive, safe and violence-free,

economically productive. This is in line with the 2030 Agenda for Sustainable Development?,

especially Goal 11: to make cities and human settlements inclusive, safe, resilient and sustainable.

To follow these guidelines, it was necessary to firstunder st and t he situation of

in term of urbanization and connected effects. The World Cities Report 2016 lists a series of factors

that can influence the urban development. this topic is particularly actual because the last decade

has seen an urbanization phenomenon that characterized almost every country, in which

populations started to move within cities, bringing with them a series of connected effects.

The 2007 was characterized by an unprecedented event: the urban population reached the 50%

of the worl dbés popul at i damwdrldbank.ord).eThid eventsvas justthene i n h

result of an increase started in 1990: {R(0tom a ye
77million between 2010-2015.1n1990,43% ( 2. 3 bil Il i on) of the worl dbés
areas; by 2015, this had grownto54 % ( 4 bi l Il ion)d (World City Repor:

urban population is not evenly spread around the world; in fact, there are regions that did not
report this kind of increase, other stable and other that registered an even more high increase. In
the ranking of the most urbanely lived continent we found at the first place Asia, followed by
Europe, Africa and Latin America (See Figure 4).

! The United Nations created a list of global objectives for a sustainable development valid from 2015 to 2030.
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Figure 4: Urban population 1995-2015 - World City Report 2016

It is also worth to consider the urbanized space: in fact, a global sample of 120 cities observed
between 1990 and the year 2000, shows that while the population grew at a rate of 17 % on
average, the built-up area grew by 28 % (NYU 2015). It has been projected that by 2030, the
urban population of developing countries will double, while the area covered by cites would almost
triple (S. Angel et al. 2011). In particular, according to their medium projection, urban land cover
in developing countries will increase from 300,000 km? in 2000 to 770,000 km? in 2030 and to
1,200,000 km? in 2050. Such urban expansion is not only wasteful in terms of land and energy
consumption but increases greenhouse gas emissions. This is also underlined by UNEP
document in 20072, where it considers that this urban increase has also led to the alteration of
ecological systems in many cities over the past two decades. This phenomenon is also strictly
connected to the creation of theso-cal | ed | arge cities and fAmegacit |
medium income regions. The large city is defined as a city having from 5 to 10 million inhabitants,
while the megacity has more than 10 million residents. In 1995, there were 22 large cities, and 14
megacities; by 2015, both categories of cities had doubled. This also means that urban
governments will need to reach an always increasing population in an always increasing area. For
urban managers this will be a critical issue to be handled
Among the most critical urban challenges presented in the WorldCity report 2014 there are:

- Increased residency in slums and informal settlements

- The difficulty in providing urban services to all city population

- The climate change problem that concerns every part of the world

- Therising of exclusion and inequality among people

2 The UNEP 2007 annual repgtovides an overview of the organization's contribution to the fight against climate
change in a year in which unequivocal evidence established that global warming is the defining challenge of our era.
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- The increasing insecurity that characterized cities

- The upsurge in international migration
We now deepen each of these aspect, to better understand the environmental challenges which
Smart Cities need to deal with. Hence, the rising of most sustainable and inclusive cities is

required, for this reason, Smart Cities need to be created for citizens and their livability.
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2.1.1 Increased residency in slums and informal settlements

The slums are sadly vivid and ubiquitous images around the world: from the favelas in
Brazil to the huge settlements of Nairobi. This problem was present also in the old Agenda of the
United Nations, but it is now considered as a persistent issue. Infact,t he fATarget 11. 1 of
of the Sustainable Development Agenda wants to ensure by 2030 access for all to adequate, safe
and affordable housing and basic servicesandupgr a d e s | tHabétad estimdtas that in 2001,
924 million people (or 31,6% o f the total urban popul ation of t !
immensity of the challenge posed by slums is clear and daunting. Without serious and concerted
action on the part of municipal authorities, national governments, civil society actors and the
international community, the numbers of slum dwellers are likely to increase in most developing
countriesa According to The United Nations, the definition of a slum dweller (a person living in a
slum) is someone who lacks at least three of the basic requirements among "durable walls, a
secure lease or title, adequate living space, and access to safe drinking water and toilets." Slums
in urban areas are usually created by the pressures of large-scale migration into cities from rural
areas, driving up living costs and making city life unaffordable for many. The rural poor usually
migrate into industrial cities in search of labor and better living facilities. Although to the slum
dwellers, their change in lifestyle may bring many advantages, they are usually not viewed
positively by the public. Unsanitary living conditions and lack of access to basic health care mean
that slum living is often associated with high rates of diseases. However, although at first sight
slums might seem unpleasant for bystanders, slum residents have their own culture with unique
characteristics. As an article by Elisabeth Eaves from Forbes asserts, "to the outsider, many
developing-world slums look unbearably awful, but to their residents they do function, complete
with social hierarchies, commerce and a degree of home-grown government." To the outsider,
many developing-world slums look unbearably awful, but to their residents they do function,
complete with social hierarchies, commerce and a degree of home-grown government
(smartcitiesdive.com). Many projects have been undertaken to eradicate slum development, but
the target set of improving slum facilities and providing better housing infrastructure for the
occupants has failed to produce the desired effect, such as a project in New Delhi, where the
government wanted to completely eradicate slums from the cities by allowing to their dwellers to
have access to loans at the subsidized rates to construct houses to the slum dwellers of the urban
areas. Owing to poor publicity campaigns, people are not even aware of the important project.
The applications forwarded by the state government are sanctioned by the banks. However, most

of the states have not cared to forward the loan applications to the banks. As growth in poverty
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and slums are entwined, eradicating urban slums is one of the toughest challenges presently

facing our societies, and demands immediate attention.

Q¥ ) 2.1.2  Challenges in providing urban services

The challenge of providing adequate basic services and infrastructure is central to the economic
performance of cities, and their ability to provide a minimum quality of life to their citizens. The
major services which cities provide include transport networks, water and sanitation connections,
electricity, health, education, and a whole host of other ancillary services such as street cleaning,
the maintenance of public spaces and parks, public lighting, archives, and cemeteries. When
urban services are lacking or are severely strained i as in large areas in many poor cities with
large informal settlements 7 the basic productivity of all citizens will be compromised. But with
continuing population growth, how have urban services and related infrastructure kept up over the
last two decades?

The World Cities Report 2016 underlined three emergent trends related to the challenges in
providing urban services. Firstly, since countries have improved their economic levels, they have
tended to improve the proportion of their urban population able to access basic services. However,
this trend is not evenly spread, because regions such as Sub-Saharan Africa and Southern Asia
have difficulties in providing water supply. This is due by the fact that the increase in population
happened in poor countries; consequently, cities have not been able to keep up with the demand
for services. Secondly, it is worth to consider the attempts in finding innovative ways of dealing
with the infrastructure challenge. Mostly because cities do not have the human resources, let alone
the large-scale capital and technical capabilities to keep up with rapid demand. Public
management remains the dominant approach to basic service delivery in most countries; and the
role of local governments has been reinforced since the 1990s by decentralization initiatives.
Lastly, the third general trend is the supply of basic urban services that are still poor. For the
hundreds of millions at the bottom of the urban system, garbage pickup and removal are almost
non-e xi stent ; toil et s, | et al one public toil
impossibility; well-funded public education is unavailable; and the quality of health services,
transport facilities, leisure and open spaces, and even good local food markets is low. Investing

in infrastructure is therefore an absolute necessity for the new urban agenda.
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<\ 2.1.3 Climate change

The climate change has been described as one of our greatest challenge of our time by
UNEP (2011).
According to the World Cities Report 2016 the global carbon emissions from fossil-fuel burning
increased by almost 500 % between 1950 and 2005. Furthermore, scientists have reported that
2015 was the hottest year in history by wide margin, as average temperature for the year was
0.75°C warmer than the global average (BBC 2016). This has been attributed to increase in
greenhouse emissions caused mainly by the burning of fossil fuels, together with the El Nifio
weather event which releases immense heat from the Pacific Ocean into the atmosphere. The
vulnerability of cities to climate change is dependent on factors such as patterns of urbanization,
economic development, physical exposure, urban planning and disaster preparedness. In this
sense, the public administrations need to put at the first place of their to-do list this incredibly huge
criticism. In trying to solve this critical issue, the urban areas have a crucial role in the climate
change arena. Urban areas concentrate economic activities, households, industries and
infrastructures which are hotspots for energy consumption as well as key sources of greenhouse
gases. In this regard, with more than 50 per cen
between 60 and 80 per cent of energy consumption and generate as much as 70 per cent of the
human-induced greenhouse gas emissions primarily through the consumption of fossil fuels for
energy supply and transportation. Heavy precipitation and extreme weather events can disrupt
the basic fabric and functioning of cities with widespread implications for the economy,
infrastructure and inhabitants. For example, in 2014, 87 per cent of disasters were climate-related.
Often, cities in developing countries are particularly vulnerable, both from new extreme weather
events and the exacerbation of existing poverty and environmental stresses. Especially vulnerable
to climate eventsarelow-l yi ng coast al areas where many of the
Althoughlow-e |l evati on coast al zones account for just tw
they host approximately 13 pen Acne-mdterrsdinsealevelswor | d 6 s
would pose a great threat to many coastal megacities such as Rio de Janeiro, New York, Mumbai,
Dhaka, Tokyo, Lagos and Cairo., that can be amplified in cities that lack the necessary
infrastructure and institutions to respond to the climate change. these disasters can potentially
spread negative consequences across the global economy, especially for those cities that are
deeply connected to regional or global financial systems. In this regard, low-income groups are at
risk, being pushed into locations that are prone to natural hazards and four out of every ten non-
permanent houses in the developing world are now located in areas threatened by floods,

landslides and other natural disasters, especially in slums and informal settlements. Hence, all
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these challenging factors that are pushing cities are interconnected each other, this suggests that

a huge plan to requalify cities to improve our | i

AIB 2.1.4 Exclusion and rising inequality

The gap between the rich and the poor is now at its highest levels for 30 years (Income Inequality.
OECD, 2015), so inequality has become one of the major emerging urban issue. This issue is
characterizing todayds cities ion. Theeurbems in &aét, st i gm
stigmatizes and even removes large groups of the urban population from a socially and
economically productive life and it excludes preventing these groups and their children benefitting
from opportunities to advance in the society at large. One of the physical manifestations of
increasing levels of inequality in urban areas is that the phenomenon of gated communities has
become more evident in the last two decades. These communities share similar characteristics
such as separation from neighboring land by fences, walls, or by other constructed or natural
obstructions, including symbolic barriers; and filtered or selective entry using mechanical,
electronic or human guardianship as access-control elements. Gated communities have been
increasing rapidly in the US. In the late 1990s, a major study of US housing showed that 40 per
cent of new homes in planned developments are gated in the West, the South, and southeastern
parts of the country. It has been estimated that seven million households in the US lived in 20,000
gated communities in 2007, with such communities emerging as the fastest growing housing type.
The same phenomenon is registered in England, where were found more than 1,000 gated
neighborhoods in England, with most of these in the London Metropolitan area and the southeast.
While in Latin America many gated communities emerge because of the fear of crime. In Santiago,
Chile, private highways have been built, connecting exclusive quarters of the city, accessible only
to those living in these neighborhoods. The motivations for people to create these communities
are the rising levels of crime and the growing inequality. Connected to these inequality concerns,
the report released by the Housing and Land Rights Network (HRLN) on the Smart Cities Mission
poses the question: iSmart for whom?0 because t he
appealing only for the middle-upper class, that is interested in new technologies to improve social
value. Anyway, Smart Cities today haveagr eat rol e in addressing the n

levels. Will they be capable of it?
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2.1.5 Insecurity
R
The fear of crime and violence continues to be pervasive in cities and is one of the top
concerns in citi zEis sdueanaiely ty thea yew dimensos of cities that
enhanced the complexities and manifestation of crime and violence. The study by UN-Habitat
(2007) showed that 60 to 70 % of urban residents have been victims of crime in those developing
or transitional countries where rapid urban population growth is at its highest. New and pervasive
risks affecting cities include terrorism, urban warfare, heightened securitization, and disease and
pandemics. Insecurity and risk undermine the long-term sustainability of cities worldwide. Rapid
urban growth and the globalized nature of cities have added new levels of urban health risks. The
spread of disease in cities often occurs as a result of inadequate infrastructure and services. High
incidence of traffic fatalities, air pollution related respiratory infections and premature deaths, and
communicable, vector, and waterborne diseases can all be related to inadequate, poor, or
inefficient urban infrastructure. Concerns about diseasesd di flagt
years there were many cases of virus spread, such as SARS virus, that originated in China,
Guangdong province, to spread in 30 countries, kiling 916 people and infecting 8422 people
before it was contained (Misra, 2014) or the outbreak of Ebola fever in West Africa and subsequent
spread during the years 2013 to 2015 was particularly virulent in the underserviced slums of major
coastal cities. In this regard, urban areas can be the vector for the spread of this epidemic, the
concentration of population, services and effective treatment in a city can also result in its local
eradication.
Along with this huge problem, cities are increasingly becoming targets of terrorism as they provide
high levels of visibility and impact as a result of their social, political, and economic centrality. High
concentrations of people and complex infrastructure leave cities vulnerable to potentially
devastating attacks and disruptions to vital services. The intensification of terrorism and its impacts
on civilian lives in cities is clearly demonstrated by the over five-fold increase of terrorism related

deaths in the past decade and a half. Since 2000, the number of deaths from terrorism has

us

increased over nine-f ol d from 3, 329 to 32, 658 i arof2eblrdrigt .

activities, it is important to note that the incidence of terrorist attacks is far surpassed by that of
common crimes and other types of violence. Urban crime and violence can also be extremely
detrimental to economic development by impeding foreign investment and the provision of
infrastructure and public services, contributing to capital flight and brain drain, and negatively
impacting international tourism. For instance, the Mexican government estimated that crime and

violence cost the country US$9.6 billion from lost sales, jobs, and investment in 2007.
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Lastly and partially connected to the latter criticism, in this world full of innovations and digital
tools, among the main risk for the cities of the future, there is cybercrime and the security
connected to digital devices that have a huge amount of sensitive data about citizens that, is
incorrectly managed, can results in extremely dangerous actions. In this regard, the challenge is
to protect data privacy, reduce data loss and maintain safe boundaries around technology when

access is opened up to proprietary systems through all these new interconnections.

h 2.1.6 Upsurge in international migration

The migration across international borders is an emerging issue which has implications for cities.
Europe is the forefront of a large scale involuntary migration in recent years due to the conflict in
Middle East. However, the bulk of humanitarian crisis is affecting neighboring countries, such as
Syria, which has given rise to the largest humanitarian crisis since World War I, with around 12
million people needing humanitarian assistance as at August 2015. In Europe, Germany is the
preferred destination of migrants, as it received close to 1.1 million migrants and refugees in 2015,
more than one % of its population (IOM 2015).

Besides, Germany has an established quota system for the distribution of asylum seekers among
its federal states, based on their tax income and population density. Few countries such as
Sweden and Austria have taken a large number of refugees relative to their population.

Even if the majority of immigrants came from Syria, not all migrants are fleeing conflicts, wars or
oppressive regimes; it has been a mixed-migration flow of refugees, asylum-seekers and
economic migrants among others. There are a variety of reasons, complex and often overlapping,
as to why migrants pay thousands of dollars to smugglers to undertake dangerous journeys on
sea to cross from parts of Sub-Saharan Africa to the Spanish Canary Islands, from Morocco to
southern Spain, from Libya to Malta and the Italian islands of Lampedusa and Sicily, and from
Turkey to Greek Islands. A large number of migrants recorded to have entered Europe illegally
though the Mediterranean Sea are from some African countries. Although the African economy
has witnessed relatively high levels of growth, and is the second fastest the world, high
unemployment especially among the youth, inequality, poverty, lack of opportunities and a sense
of hopelessness are driving migrants to make this perilous journey in unworthy and overcrowded
boats to Europe. Globalization of information generally reinforces the idea of a better life in Europe
and drives the quest for greater prosperity abroad. The influx of refugees to Europe is occurring
against the setting of fight against terrorism, as well as a relatively weak labor market and
economic conditions. Consequently, insularity, xenophobia and right-wing populism and anti-

immigrant parties are gaining ground across Europe. This has led to negative public perception of
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migrants and refugees. Hungary, for instance, has introduced restrictive measures that have
ensured limited access for refugees at its borders. In Demark, the parliament backed what was
considered by manyd a controversial bill to confiscate the assets of asylum seekers worth more
than US$1,420 to cover their housing and feeding costs. Some of the countries that initially
welcomed refugees into their cities are beginning to experience escalating far-right opposition and
the spread of antimmigrant sentiment manifested by a persistent pattern of protests and violence
against migrants, including efforts to render shelter uninhabitable through arson and other forms
of vandalism. At the same time, there has been a rise in expression of solidarity with immigrants.
Some cities have been avenues for movements that embody empathy with the plight of migrants;
rallies have taken place across major cities in Europe in show of solidarity with migrants and to
express disagreement with anti-refugee policies. Hence, in this complex situation how Smart Cities
can try to solve these kinds of issue?
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2.2 The necessity of having Smart Cities

2.2.1 Smart City for citizens

AAsS our pl anet becomes more dAurbano the <cities
urbanization requires new methods and ways, innovative, to administrate the complexity of the

urban life: overpopulation, energy consumption, resources management and environment
protecti on et c dttenby MiEsemia e al.t(20T6)cegplaiws the necessity of having

Smart Cities. Imagine a city where the government embraces ongoing transformation; planners

efficiently rezone land for temporary uses; buildings serve a diverse mix of functions as needed;

policing and prevention strategies are smart and data-driven; agencies share and seamlessly

redeploy their IT assets; interoperable transport systems are optimized by real-time information;

the energy network maximizes use of renewables while ensuring secure supply; and the education

system quickly adaptstoref | ect t he economybs 2018 nging needs (C
Hence, the Smart Cities initiatives are extremely relevant in our society today: first of all, we need

to ask ourselves why the urban overpopulation is happening. In this regard, Carlo Ratti in his book

ALe Citt"™ di Domani 6 underlines the Iimportance of
It was thought that the Internet would have made the distance irrelevant, but this was denied by

the exponenti al g r o we supports thecthesisytitatspeoglé waat nodive close H

each other, want to see each other and live at the center of the main events. T. Nam et al. (2011)
underline this fact, too: Athe vision of the worlc
In practice, ubiquitous cloud of communication is underpinned and enabled by a vast, physical

(placed) IT infrastructure of cables, data centers, and exchanges. Place still matters, though
virtualization in many cities is accelerating. Anyway, the challenges we have seen before are

numerous and potentially destructive and to face them cities need to be sustainable, resilient and

inclusive and a good governance should encompass a land-use planning strategy in order to

address climate change risks and build an effective mitigation and adaptation strategies. Then it

is important that citizens participate actively in the design of infrastructure, urban space and

services, intheseways <cities can | everage their stakehol d
needs to find efficient financing helps in fostering urban responses to climate change, investing in

sustainable projects. Then the Smart City can response to the criticisms being more efficient,

competitive and productive in-service delivery, being able to enhance quality of life, by better

inform citizens and stakeholders, stimulating also the participation to the life in the city. Hence,

only understanding what is happening within the city, the public managers can really take

decisions able to positively influence the quality of life of the citizens. For all these reasons, the
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Smart City concept helps us solving the critical issues that we are facing within our cities. In
particular, it is needed to understand how Smart Cities can address the urban challenges set by
WorldCities Report 2016. Starting from the climate change, to the increasing slums settlements in
cities, SO one

The Table 1 shows the synthesis of the main concerns and urban challenges of our days, trying
to answer to each problem with a possible solution, brought by Smart Cities. In fact, what it is
i mportant to underline is that Smart Cities
from the change requests by our society, influenced by global challenges. Later on, each aspect
will be deepened analyzing how cities are facing global criticisms becoming smarter.
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Smart slums for Smart Cities

UN-Habitat defines slums as a contiguous settlement that lacks one or more of the following five
conditions: access to clean water, access to improved sanitation, sufficient living area that is not
overcrowded, durable housing and secure tenure. Slums are the products of failed policies, poor
governance, corruption, inappropriate regulation, dysfunctional land markets, unresponsive
financial systems, and a lack of political will. Improving the lives of slum dwellers has been
recognized as one of the essential means to end poverty worldwide. The impetus for this comes
from the targets of the successive global development agendas. Upgrading slums moves the world
towards a rights-based society in which cities become more inclusive, safe, resilient, prosperous
and sustainable. Improving the living conditions in slums is indispensable to guarantee the full
recognition of the urban poor as rightful citizens, to realize their potential and to enhance their
prospects for future development gains. Collective action in different parts of the world has shown
that living conditions in slums can be improved. The fact that 320 million people were lifted out of
slum-like conditions between 2000 and 2014 demonstrates that it is possible. This represents a
positive result, even though the shortcomings of the goal have to be acknowledged, since the
target was estimated at less than 10 per cent of the number of slum dwellers in the world in 2000.
This achievement should motivate countries to dedicate more resources to upgrade and prevent
the formation of slums. A lasting solution to the challenge of slums can only be achieved through
concerted efforts of all stakeholders. It is important to create an inclusive environment that
encourages the commitment of the authorities and the engagement of the concerned communities
to enhance a better understanding of the slum challenge. Similarly, a city-wide approach to slum
upgrading is a more sustainable than piecemeal improvements. This makes it possible for the
physical, social, legal and economic integration of slums into the public planning and urban
management systems that govern cities. Although the proportion of the urban population residing
in slums today is lower than it was some two decades ago, the absolute number of slum dwellers
continues to increase (WorldCitiesReport 2016). This clearly demonstrates the failure of cities to
keep pace with urban growth. Currently, one in eight people across the world live in slums.

An incremental approach to slum upgrading can achieve this, providing adequate housing for low-
income urban residents in areas that, in most cases, are already located close to city center. This
strategy will address the social anrd whbikteali nkiphfg
broader urban renewal strategies for planned city-infill and local economic development, and
meeting the density, diversity and mixed-use requirements. The broader, more participative and
integrated the approach to slum upgrading, the more successful it is likely to be.

What we can | earn from the wor | dtheLagoengighbophoodct i ces

Makoko, for instance: Itis a @A s mart slum, 0 designed to harness
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environment and supporting the community ecosystem. In Makoko, houses on the water were
built with hardwood, supported by stilts driven deep into the waterbed. Furthermore, 23
nei ghborhood Ahotspotsod were constructed to faci
sanitation, and other services. Smart slums in Dar es Salaam, Abidjan, Accra, and Johannesburg
count among their greatest assets the ingenious women, men, and young people who live there.
I ntegrating their knowledge and experience into t
goodo p rwill bring grdgress to everyone and connect city dwellers who live parallel, yet
interconnected, lives (C. Manlan, 2017). The idea of smart slums shares a great deal with the way
slum mapping has adopted new technologies and participatory processes. A decade or so ago, a
coalition of NGOs and womenods networks mapped hun
aim of bringing poor communities into the official mechanisms of city planning, so that they would
get a better share of resources. Anyway, smart slums could still repeat the problematic cycle of
first generation Information and communication technologies for development (ICT4D) if the
technologies are dropped into communities without an effort to build the capacity of poorer citizens
to use them. Many funding evaluation reports and academic studies show how ineffective the
tech-led approach can be, and how it can reinforce existing divides. Moreover, the whole idea of
monitoring, like mapping, should be approached with caution. Mapping and measurement were
the original mechanisms of colonial control and projects that simply add visibility without agency
risk reinforcing the status quo. It may also be that sensors and smartness paradoxically limit
citizenship rather than extending it, if citizens just participate by generating data and real resource
decisions are made elsewhere. This is a dystopian version of smart slums as a way to subdue
and control.

So how could smart slums be done differently? One approach is being tested through bottom-up
citizen science. These projects involve citizens in using embedded sensor technology to answer
their own questions about their environments. The approach would be familiar to development
professionals as participatory community development but with added elements of maker culture
and empirical methods. If applied in the context of smart slums, these methods could be part of a
new politics of infrastructure. As every part of traffic, water, energy and waste systems become
direct generators of data they raise new questions of governance (D. McQuillan, 2017). In this
regard, the data collection can empower slums residents making possible for urban planners to
better assess city-wide living conditions and slum residents to more effectively lobby to get their
needs met. For instance, A network of grassroots organizations -- Shack/Slum Dwellers
International (SDI) 1 is promoting community-based data collection in slums around the world so
that residents are not overlooked in the provision of basic services or development of housing

alternatives. SDI introduced a standardized data collection method that residents complete with
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help from community activists, detailing current conditions, number of residents, history,
community life, etc. Residents are taught to use digital GPS devices to document facilities in their
neighborhoods, according to research by Diana Mitlin on the D+C Development and Cooperation
website. Thousands of slum profiles have been created to date, letting urban managers to be
aware about how the slums are going, what problems are facing, in order to help their dwellers to
improve their life conditions. These are some examples that demonstrate how a Smart City can
be incredibly helpful in improving slums conditions and allowing their citizens to integrate in the

city.
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Public-Private partnerships to provide urban services

The challenges to face in our century are many, but among the most important ones for public
administrations there is the necessity to provide urban services to the whole population, that is
becoming incredibly huge in terms of number of dwellers and space occupied. Hence, when
studying the provision of urban services challenges, WorldCities Report 2016 underlines three
main criticisms that cities need to face as soon as possible: the fact that the demand of basic
public services, as for example water supply, is growing faster than public administration can
handle it; then, connected to this, the necessity of having infrastructure based on the whole area
occupied by the city, so if the city is becoming bigger and bigger the infrastructures need be more
to reach every area; lastly, there the urgent issue to provide basic urban services to everyone,
partially connected to the two previous criticisms.

To overcoming these problems, during the 1990s, there were high hopes in some quarters that
private sector participationd particularly in the area of drinking water provision would be able to
fill the supply gap. However, experience has shown mixed results and pure private concessions
have become very unusual. As an alternative to privatization, a modified approach known as
Public Private Partnership (PPP) emerged in many countries. Typically, this model involves a
contractual relationship between a public oversight agency and a private companyd either local
or foreign, or a combination of the two. If the PPP model is defined broadly, one study estimates
that between 1991 and 2000, the population served by private water operators in low and medium-
income countries around the world grew from 6 million to 94 million; and to over 160 million by the
end of 2007. Anotherst udy shows that Awater and sanitation p
had taken place in 90 countries, in 87 state or provincial jurisdictions, and in 504 local governments
during the period 1990-2011. But experience with the hybrid model of privatization among low-
income countries has been disappointing. Consequently, PPIAF-World Bank now argues that this
option is more appropriate for relatively uppermiddle- income countries, where borrowing is
possible in the local currency.

Anyway, fostering cooperation in cities and building effective partnerships between public and
private sector entities is not always easy and what a Smart City needs to do is try to overcome
these barriers to reach every citizen with its own public services. In doing this, P. Berrone et al.
(2017) provide a list of the key success factors to have success in a PPP. In fact, if the right checks
and balances are not done correctly, the risks behind this partnership are many. For instance, it
can encourage corruption or merely serve as a tool to move public resources into private hands
without providing any value to citizens or society. Hence, based on their research, there are seven
vital conditions for making PPP works: first of all, there is the necessity to create value, in fact, a

detailed analysis must be carried out before embarking on a public-private partnership. Critically,
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companies must never forget who their real customer is: not the public administration alone, but
the citizens and the society in general, whatresearcher s cal |l t he #Apublic value
value is created and delivered, it is possible for public, private and citizens to share and capture it
or some of it. Then, the second force to drive a successful public-private partnership is the
innovation, that is a necessary ingredient to deliver urban services nowadays. And, to obtain the
maximum outcome from innovative urban services, P. Berrone et al. suggest also to set flexible
contracts. For this reason, contracts should focus on:

1. Outcomes, rather than inputs

2. Services, rather than assets
Furthermore, speaking about contracts, it is also needed to underline that they must be drafted
ensuring appropriate supervisory to avoid improper behaviors, minimizing the risk of contractual
abuse.
The third element to consider is the city as a place where actors such as people, firms and
institutions can spread positive externalities that a public-private partnership can create across
wide swathes of citizens and other stakeholders. Unfortunately, as actors can benefit from positive
externalities, they can also be subjected to negative ones. Said this, public administrators and
their business partners must investigate the broader, unintended consequences of public-private
partnership projects on the local economy. There are both traditional and more innovative ways
to evaluate the impact of an initiatives. In fact, if before the cost-analysis was considered the most
important one, now it is too narrow to take into consideration the hundreds of faces of a city.
Today, public managers are more focused on bearing in mind the potential social and
environmental value of a project, rather than only concentrate on economic value.
The fourth force to be considered when public-private partnership is set, is the use of Big Data,
something that it is of particularly relevant to our research, since it is the central topic around which
the thesis is built. In fact, the amount of data generated by the constant interaction and use of
public and private services by individuals in cities can be extremely valuable for both public and
private sector. What is interesting in suing data when providing urban services is the fact that
analyzing the information coming from them, companies can identify patterns and trends. Those
patterns and trends can then be used to adapt the city to the behavior and needs of its inhabitants,
while also optimizing the use of scarce resources and addressing the socioeconomic challenges
the city and its citizens face. Thanks to this innovation of using datatoi mpr ove <ci ti zensod
cities can finally B@&eronaetallsQid % fismart o, as
The fifth aspect that public and private sector need to consider when starting a close and long
partnership is that local authorities are increasingly open to innovative payment solutions that go

far beyond traditional subsidies and user fees. This is an area in which businesses have a great
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deal of expertise and experience. Successful new projects include bike-sharing networks that use
advertising to partly or fully fund the service. Furthermore, the sixth force is the participation,
because bringing all the stakeholders on board is crucial for the development of successful PPPs.
Local authorities can benefit from the expertise of the private sector, just as businesses can benefit
from the firsthand knowledge and experience that can only be provided by local citizens and
communities. Lastly, for success in public-private partnerships one the main requirements is the
transparency. In fact, PPPs require close attention to be paid to issues of governance and
stakeholder engagement. Transparency, openness and engagement among stakeholders are
necessary preconditions for any collaboration. Consequently, once the partnership has been
established, there are some important guidelines to set, answering to questions such as what are
we going to do? How are we going to measure the performance? Who has which responsibility?
Who is accountable for what? And so oné these que:
into contract incompleteness, that is quite normal since the flexibility of a contract is one of the key
pillar to make innovative initiatives.

These public-private partnerships are the key solution to solve one of the challenges of our days,
because it is clear that the urbanization phenomenon has brought many issue with it and serve
almost the double of citizens in few decades can be extremely challenging for any administration.
Hence, these kinds of partnerships could be the answer to this problem, because only
collaborating Smart Cities can express themselves and later, in the secondary sources desk
research and in the action research, we will see that public administration are never alone in

bringing innovations within cities.
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Smart and sustainable cities

Despite all the criticisms that cities nowadays are bringing with them because of overpopulation
in urban areas, there are considerations to do about how the Smart Cities can be or have the
solutions to face the climate challenges. In fact, it is crucial to recognize that urbanization offers
many opportunities to develop mitigation and adaptation strategies to deal with climate change
especially through urban planning and design. The economies of scale, concentration of
enterprises and innovation in cities, make it cheaper and easier to take actions to minimize both
emissions and climate hazards. There are also significant opportunities for disaster risk reduction,
response and reconstruction in cities including through land use planning, building codes and
regulations, risk assessments, monitoring and early warning, and building-back-better response
and reconstruction approaches. In fact, if many states are deliberating to set measures against
gl obal warming (not without any obstacleé),
because the change in this sense, it is brought from the local level, closer to citizens. The response
of cities to the challenges of climate change has been fragmented, and significant gaps exist
between the rhetoric of addressing climate change and the realities of action on the ground. In
fact, in developing countries, where resources are particularly limited, municipal authorities might
be hesitant to invest in climate change adaptation given the many competing issues on their urban
agendas. Oof t en, munici pal authorities have
unemployment, backlogs in housing, inadequate infrastructure and high levels of poverty among
others. Indeed, the way climate change is prioritized in relation to other development objectives
such as economic growth, poverty reduction, political stability, and other social issues plays a
crucial role in climate change responses. While cities are well positioned to adapt to climate
change through appropriate urban planning and design, this often requires new and improved
infrastructure and basic services. Consequently, cities worldwide must take advantage of the need
to redress existing deficiencies in housing, urban infrastructure and services, whilst
simultaneously addressing environmental criticalities, in an opportunistic way (WorldCitiesReport
2016). Hence, sustainability and sustainable development in cities have become the common
currency through which environmental issues are contested and constructed. The concept was
brought to life with the publication of the Brundtland Report in 1987 (WCED 1987). At the heart of
the Brundtland definition of sustainable development is the principle that development and
environmental protection can be reconciled in ways which enable current needs to be met, without
jeopardizing the ability of future generations to meet their own needs. The argument is that this
reconciliation is needed in order to address issues of poverty and environmental degradation and
can be made through the application of appropriate technology and through using resources more

efficiently. In pursuing these goals, the need to take into account issues of international, inter- and
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intra-generational equity is also stressed. In s hor t 6sustainable devel opme
achievement on a global [and local] scale of three principles: economic development, social
justice, andecol ogi cal (Gdesspnoands Liovs, 2000).tGwidg in a more practice way,
cities will be responsible of deliveringener gy i n a Agreenodo way, using t
that help them in doing this. In this sense, a crucial role is played by ICT, a transitional tool that
can help cities grow using renewable energy. In fact, ICT-enabled solutions in the form of smart
grids and smart meters have a greater potential to deliver energy more efficiently 7 energy
efficiency and consumption can be enhanced significantly in homes and commercial buildings.
Smart grids offer a supply of energy through renewable energy sources like the solar and wind.
With this, the energy can be optimized, reducing the peak demand and need for bigger grid
infrastructure. The microgrids offer supply of energy to areas that are still out of reach via the
traditional energy delivery practice. On the other side, smart meters make the consumption wiser,
by improving our knowledge on how much energy we consume and how we can optimize the use
by making it available to others through economical consumption and decreased use at low peak
times. Similarly, ICT can be applied to mobility and transport within the cities making travelling
more efficient. The renewable fuel and low-energy consumption in smart vehicles have
tremendous opportunities to eliminate carbon emissions completely. Again, Smart Cities can
address the risks bring by the climate change by building energy efficiency buildings. The solutions
to energy efficient buildings lie in integrating solar powered grids, high ceilings, making use of
natural ventilation, insulation and daylighting i a part of the green building rating system. US
Building Council says that on an average, LEED-certified buildings use 32% less electricity saving
350 metric tons of carbon dioxide emissions in a year. Another important solution, that cities can
put in place in facing climate challenges is the enhancing energy efficiency behaviors among
neighborhood. In fact, the natural cycle has a cooling effect in our surroundings leading to a
reduction of electricity consumption (especially in summers). Thus, to further curb the greenhouse
emissions, green facades and, roofs, neighborhood tree planting, construction of parks and
gardens is another strong solution available (from smartcity.press, 2018). In the transportation
sector, local governments can encourage a reduction in the use of cars by providing infrastructure
for, and promoting the use of, alternative modes of transport, and by planning cities in order to
reduce the need to travel. Local governments also have significant opportunities to achieve
reductions of greenhouse gas emissions through solid-waste management programs, including
methane recovery and recycling. Although neglected within international relations accounts of
global environmental governance, the local scale has had a privileged status in much of the

literature surrounding green political thought (M. Bulkeley et al. 2003).
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Connection, growth and engagement to build inclusive cities

The inequalities among population were, are and will one of the major concerns of public
administration, that try to decrease differences allowing everyone to access to public services with

no distinction of social class, race or sex.

As Doutor Alvaro de Oliveira, President, Human Smart Cities Network, said, Smart Cities are an
incredible opportunity to cr e #@igseshowddnnotisimplyobuyat i on €
expensive technology from other countries and deploy it in their city. Local research is essential

to sustain Smart Cities. The government must drive innovation to create an urban living laboratory

and ensure a strong relationship between the universities and municipalities.0 Hence, research

and capacity development are a crucial part of creating including Smart Cities.

In this regard, the literature suggests us a way to decrease the inequality between the rich and

the poor. In fact, in the 1950s, the economist Simon Kuznets discovered an inverted U-shaped

relation between income inequality and economic growth. In poor countries, he argued that there

was a substantial income disparity between the rich and the poor, but as countries grew wealthier,

economic growth narrowed the difference. In fact, the overturned U-shaped curve means that in

the first stage of economic development the pro-capite income worsens, while in the second stage

the income started to be better distributed. This is due to the fact that in the first stage the rich

population invests, increasing its richness, while in the second stage the they will be mostly taxed

and consequently the richness is redistributed (S. Kuznets 1955). In this context, it is required to

smart administration to stimulate and promote mass education in order to decrease inequality and

shift political power to lower income groups. In fact, while Smart Cities can potentially benefit all

citizens through increased efficiency, critics say that the application of digital technologies in the

urban realm i far from addressing these divisions - will increase social inequality still further.

A lot of smatrt city initiatives, they say, are very top-down, devised and driven by corporate, techno-
centric agendas that dono6t itg é&nhaboneahbw tp redugeeitn(P. consi d
Madden, 2018).

For what concerns the technological innovations and the extensive use of ICT within public
administrations, it raises another concern: the so-called digital divide between those who know

how to use new tools and those who do not. in fact, as digital systems become more pervasive,

there is a danger that inequality will deepen unless local governments recognize that tech-driven

solutions using data are as important to the poor as they are to the affluent. Anyway, the initiatives

to overcome this issue are many and successful, as for examplein New Yor k City, t he
Public Engagement Unit uses interagency data platforms to coordinate door-to-door outreach to
residents in need of assistance. I n Californiads

prioritize shelter space for the homeless. On the London Underground, an app called Wayfindr
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uses Bluetooth to help visually impaired travel e
escalators (H. Kharas et al. 2018). In this regard, an article of World Economic Forum (N. Yoshida,

2014) asks itself: AfiCan big data really help end
underlines the limited availability of data on poverty and inequality as major challenge to face. The

main concerns related to Big Data using in helping poor people is that public managers and

administrations can fall into the ADrunkardoés seal
his |l ost key wunder a streetlight. A policeman ask
but | candét find it.o The policeman asks him ADo )
nYes, over thereo. The policeman, who appears con
over there?0. The drunkard answers fAbecause there

Statisticians wuse this fADrunkardds selerepdople t o exrp
search for answersi n pl aces where | ooking is easiest. i Bi
tremendous advances can be made via easy access to massive data and the high-powered

software and computational power needed to analyze the data. But, is there any guarantee that

AiBig Datao will generate insights on those questic
simply pertain to information than can be easily collected and assembled? Notwithstanding the

recent improvements in internet access in developing countries, many of the poor remain without

access to the internet and the necessary computer
realconcernfor t he use of ABi g Datad for poverty estimat
Hence, if we all agreed about the fact the Smart Cities need to be designed for every class, greater

efforts need to be spent for poor people, to whom urban services are more difficult to deliver and

it is also harder to collect data about them. The main difference between cities that can leverage

on data to reduce inequality and those cannot do it, is the education provide to citizens about the

benefits they can have using such tools. This means relying on local, community institutions to

provide relevant, accessible and ongoing ICT community support, as part of a wider smart city

strategy that looks to solve digital exclusion in a long-term way.

In doing this, it is worth to consider that the political will is fundamental in drive innovations for
everyone,asB.Gorynski( 2018), managing part ne.inth&senviioroners s mar t
urban managers need to identify, empower and engage relevant stakeholders to work together,

creating solutions that are cooperative and collaborative, mutually beneficial for all, and respectful

of the voices of less influential actors, such as community groups. Again, B. Gorynski continues,

another action that urban managers can put in place to solve inequalities among the dwellers is

the subsidies for tech products. In fact, di gi t al exclusion is often foun
inability to financially or physically access a computer. Smart City strategy should therefore not

only to tackle digital skills poverty, but also digital equipment poverty. Government subsidies that
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allow individuals to buy computers for their homes cheaply or for free, free equipment for use in
schools and community organizations, such as libraries, and computer borrowing or sharing
schemes therefore immediately deal with one of the major factors behind digital exclusion.
Furthermore, Smart Cities nowadays have a big problem related to poor digital skills, so initiatives
to train people in using digital tools can be valuable to decrease inequality. In order to tackle the
wide spectrum of digital skills poverty, smart city strategies must not only tackle the financial and
social barriers stopping certain community groups from becoming digitally engaged, but also those
preventing particular populations from gaining more advanced ICT skills. The technical skills
required for many jobs in the tech industry
men, who have traditionally had greater access to digital education. Hence why women, people
of color, and those who are disabled or from low-income backgrounds are still a minority in the
tech industry. This is a huge problem when it comes to smart cities as they are largely designed
by technology experts and urban planners and designers who come from industries which

have

famously lack diverse leadership.B. Gorynski concludes his article

strategies to drive urban development across a more inclusive world: Smart Cities and their
managers need to encourage and reward the adoption of inclusive design principles. In fact, If
smart city pl anning i s really to i mprove

participation in the smart city must themselves be user-centric and inclusive. As such, smart city
planners - from private enterprise leaders to city councilors - must actively encourage and reward
the adoption of inclusive design pr i n-<abmuctefa
urban as for ICT designers, developers and manufacturers. Inclusive design - whether of tech
products or urban spaces - requires processes that enable everybody using the product/space to
participate in shaping its development. This means encouraging the engagement of everybody in
the community in shaping design decisions and rewarding designers and manufacturers who
follow inclusive design principles. The other concept expressed by the author is that citizens must
be motivated to become digitally engaged. Of course, forcing people to be connected if they do
not want is not the answer, but ensuring that everyone has access to the digital world necessitates
communicating how people can gain this access. It also requires promoting widespread
awareness of the benefits 1 individual, societal and economic i of digital inclusion, and of smart
cities in general. All community stakeholders should thus work to communicate the type of

initiatives and schemes tackling digital exclusion that are available in their localities.
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Digital technologies for more secure cities

As told before, cities are now facing two main concerns connected to their security: the easy
spread of dangerous diseases and virus and the terrorist attacks that are sowing fear and deaths
all over the world.

In the past 20 years, a parallel trend has been the intensification and privatization of security and
the unprecedented growth of mass urban surveillance to tackle emerging threats. At the turn of
the current century, annual growth rate of private security was estimate at 30 per cent in
developing countries and eight per cent in developed countries.

Along with this phenomenon, the advancement in digital technology helped countries in fighting
against terrorists. In this sense, many cities are now experimenting with innovative approaches to
preventing crime and countering extremism. There has also been arise in the use of digital camera
surveillance systems, license plate recognition, and face and crowd detection software. For
instance, London has a camera for every six citizens and in May 2014,theci ty began t he
largest trial of body-worn cameras for police officers. Over the past few decades, the advancement
of digital technologies and the development of the internet have paved a way for a new kind of
risk. Agile security measures, as R. Muggah (2018, for WorldEconomicForum) calls those cities
that deploy data-driven and problem-oriented approaches that speed up decision-making process,
start with the premise that many types of crime, radicalization and terrorism are non-random and
even predictable. With some exceptions, they tend to cluster in time, space and among specific
population groups. The massive increase in computing power and advances in machine learning
have made it possible to sift through huge quantities of data related to crime and terrorism, to
identify underlying correlations and causes. The harnessing and processing of these data flows is
crucial to enabling agile security in cities. These kinds of information can be extremely powerful if
correctly managed, because real-time data flows allow different actors to generate crime-mapping
platforms, gunshot detection systems or smart lights that can get better at detecting crime before
it occurs. Another critical feature of agile security is leadership, especially in the law enforcement
sector. A growing number of metropolitan police are adopting problem-oriented policing practices
and focusing on hotspots to deter and control crime. Across North America and Western Europe,
police, counter-terrorism and emergency responders have set up fusion centers that stream
multiple datasets from across a wide range of sources, from city sensors to cybercrime units in
private companies. Across the Americas, the Middle East and Asia, police are also investing in
machine learning tools to predict when and where crime will occur, known in the business as real-
time epidemic-type aftershock sequence crime forecasting (R. Muggah, 2018).

Safety, security and justice are frequently outside local authorities control and are highly

centralized. As crime, violence, and terrorism can cut across local boundaries, there is a need for

56



central governments to cooperate with, support, and include cities in strategies for protection and
prevention. Urban safety policies need to include both gender and poverty dimensions with a
particular focus on citizens at risk including urban poor, youth, women and single female-headed
households, and the elderly. There is also a need for community based approaches and strategies
to help reduce risk factors. Transferring certain powers of enforcement to the community level can
help ensure that local culture and reconciliation justice is taken into account. Today, efforts to take
back the cityds spaces are gaining in momentum in
cities need to involve local communities in designing appropriate solutions in order to better tackle
evolving urban safety and security concerns. For what concerns cybersecurity, the digital world is
getting ready with solutions to protect Smart Cities, preventing, detecting and responding to
sophisticated cybersecurity threats (D. Raguseo, 2018). Cyber insecurity, which goes beyond
physical boundari es, has become extremely prevale
is being deployed in many aspectsofa ci t yés infrastructure and seryv
reliance on technologies and electronic service delivery has made cities more vulnerable to
hacking and cyberattacks, which are reported to occur as frequently as every thirty seconds.
L | oy d énslon estimates that cyberattacks cost businesses as much as US$400 billion a year.
This, in part, explains why global spending on cyber security is projected to increase by 8.2 per
cent from US$77 billion in 2015 to US$101 billion in 2018 and reaching US$170 billion in 2020.
These investments are explained with lots of gains. Hence, with an advanced security intelligence
platform at the center of this immune system, organizations can block not only specific attacks,
but also variations that might otherwise evade pure correlation. These tools can digest collections
of events that are potentially connected to a specific threat, helping analysts more efficiently
identify opportunistic attacks.

The next step is to support this platform with the expertise to understand and act on specific Kill
chains, vulnerabilities and threat intelligence. Certainty, Smart Cities will always push to be more
interconnected, intelligent and instrumented. Unfortunately, criminals will continue to move their
malicious activities from the real world to the cyber world as smart cities progress. To make these
cities even smarter, governments need to implement security controls that are integrated and
orchestrated to react immediately to any possible attack on the ever-widening perimeter. While
the third issue Smart Cities need to face is the controlling of virus or diseases that can spread
around infecting citizens. The widespread diffusion of diseases is explained by many factors, such
as climate change, globalization and urbanization, so most of these aspects are caused by
humans. Many actions Smatrt Cities can put in place to overcome this kind of criticism, even if the
results can have both direct or indirect effects, and it may be difficult to assess what the

consequences may be. The actions that can take the field to solve (if ever possible) these
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problems are controversial because there are still gaps in the understanding of ecosystem disease
regulation and how human actions may affect disease indirectly and in the long term. Hence, it is
needed a two-side approach in research and policy making. It is hecessary to understand that
although humans are depending on nature's ecosystems for our wellbeing, the different priorities
of people and cultures necessitate compromises and trade-offs to be done. Top-down
interventions may be counterproductive if the incentives of the local populations are not fully
understood, and control measures may be devastating for the public health if the disease
epidemiology is not fully grasped. Thus, disease control and monitoring are no longer to be
considered a science of medicine and epidemiology alone, but also must include the social,
environmental, and economic values appreciated by people and societies, so Smart Cities (J. F.
Lindhal et al. 2015).

The rising of immigration patterns has brought many concerns and criticisms in developed
countries, such as United States or Europe. In this regard, Smart Cities need to find their place in
being the main characters to face these challenges. Local authorities are looking beyond the
humanitarian emergency and seeing migrants as integral for the socioeconomic development of
their cities; if migrants integrate well, they are likely to boost the economy of their host city by
easing skill shortage. Previous experience of refuge crisis shows that migrants can, eventually,
become valuable contributors to the economic and social development of countries. Absence of
integration policies can lead to the formation of ghettos and marginalized communities, which
could serve as breeding grounds for frustration, disenchantment, vulnerability and even
radicalization. The City of Leipzig (Ger man
can see the arrival of migrants as an opportunity for reviving the city. Other German cities like
Muni ch, D¢ssel dor f, Stuttgart and Freiburg
city halls to prepare for the arrival of refugees. Additionally, German ministry responsible for
housing has embarked on the construction of 350,000 public-housing units for refugees, which
will likely create an estimated 25,000 jobs (WorldCitiesReport). Hence, if the integration needs to
be seen as a potential benefit for cities, the digital technologies play an important role too. In fact,
the digital age offers local governments unprecedented possibilities to engage with residents in
novel ways, as seen by now. The innovation here is using it to reach minorities, such as
immigrants. This is possible because the research has shown that disadvantaged groups,
including immigrants and minorities, are high users of smartphones and social media, and could
theoretically be reached through these tools. Newly arrived immigrants are some of the most
vulnerable in society and are often in need of support settling in and connecting to information
about local services and jobs. However, these groups are often thought to be digitally, as well as

socially excluded, and the move by governments to online platforms could exacerbate existing
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barriers to accessing public services. Furthermore, these groups may lack the necessary digital
skills and host-country language ability to take full advantage of digital government services. In
this r e g agodernments doi mdtsfécus on ICT-skills development, but civil-society

organizations and local NGOs often fill this gap (D. Mattoo et al. 2015).
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2.2.2 Synthesis of the global urban challenges and how Smart Cities can

face them

{20AS0FfkSO2y
I F¥FSOGAY3

| 2 6 Ol

~=

Nk NE S
dz(i A

A
52 ¢ 2y

- Exponential consumption of
energy and land

- Increase greenhouse gas
emissions

- Rethink and plan the land
- Sensitizehe population about their
consumption

- Slums thought as integrant part of

LY ONBI & SR | -Persistenproblem for years . )
< N - cities, hence, their development
Ay af dzya || |-Thenumberofslumsislikely & A 5« =« A
3SG0f SYSy (| toincrease in future ySSRa 4z o6s b LN
asuu y u initiatives.
- Difficulties to manage the - The digitalization of urban services

R R incresse in demand for urban  a tool to reach everyone, but the
I K f’ t § y 3 S a| services internet access needs to be granted
LINE OA RA Y 3 - Decentralization initiatives to  for everyone.
ASNAOSaA provide services - Public Private Partnership are a

- Urban services do not reach
the bottom level of the society

valuable help to externalize public
facilities and reach every citizen

| fAYF(GS OK

- 2015 aghe hottest year of
the history
- Most urgent challenge to face

- Changing the transportation
behaviors to reduce traffic and then
pollution

- Promote sustainable behaviors
among citizens, sertszing about
climate change issues.

9EOf dzaAz2y
Ay Slidz £ AGe

Highest level of gap between
rich and poor

- Economic growth can narrow the
difference b/w the rich and the poor
- Promotion of education for
everyone

LyaSOdzNR Ge

- Many crime victims in cities
- Fear of terrorism attacks

- Technology can ba valuable help in
detecting crime and terrorist3

community, through data analysis of
social media and the monitoring city

' LJAdzZNBS Ay
AYUSNY L GA?2
YAINI GA2Y

Since humanitarian crisis are
affecting Middle East, Europe i
facing huge migration flow

- Thearrival of migrants can be seen
as an opportunity for reviving the
cities

-¢KS YAINIylaQ Ay
supported by digital platforms or
social media, to collect information
about them, too.

Table 1: How Smart Cities can solve global urban challenge
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2.2.3 Smart City for businesses

What have been discussed so far is how Smart Cities can be designated for people, aiming at
solving critical issues that are affecting our society in the last decades.

Anyway, not only citizens will benefit of living in Smart City, because also businesses will benefit
in numerous ways. In fact, many businesses, local and international have soothing to offer the
cities in which they operate. Anyway, the question posed by P. Berrone et al. (2017) is how. To
answer this question, businesses need to identify the biggest challenges cities are facing, such as
those we have studied before. Then, they need to understand how their particular knowledge and
expertise can be of service. In fact, it is not possible that all those critical issues can be solved and
tackled only by public administrations. The collaboration between public and private sector is then
fundamental for developing Smart Cities. This can be possible because complex, unsolved
societal problems are global in nature, but they find concrete expression in local territories. Indeed,
this complexity makes these problems unlikely to be solved by any single organization. Hence,
the collaboration is the key. For this reason, on one side Smart Cities need to find space to host
private sector, letting it enter into the public world, also by creating cities on a business scale, and
on the other side, the necessity of Smart Cities initiatives represents a chance for businesses to
transform and move forward in an innovative, sustainable way, proving new systems or services
and taking advantage by the increasingly digitally connected infrastructure. In this sense, there is
space for engaging with governments, establishing mutually beneficial partnerships.
Furthermore, according to an article of information-age.com (N. Ismail, 2018), business will
extremely need of Smart Cities. Why? to survive. For instance, improved traffic management will
yield improved delivery times for logistics firms and online retailers, whilst smart lighting may
improve footfall in certain areas, boosting sales in local shops and restaurants. In fact, updating a
city's infrastructure is a crucial part of a smart city's step towards efficiency and sustainability.
According to Datalog, globally, large cities could save $800 billion annually by installing smart
transport systems, as well as making roads safer and reducing congestion. Transport is a huge
strain as population increases in urban areas, according to WeForum the average city dweller
spends 15% of their driving time sat in congestion and 20% looking for a parking space. Optimizing
travel with smart traffic lights or even using smart, self-driving cars will reduce wasted time and
energy. The result for businesses will be that employees will avoid being delayed on their journey
to work. Employees will also be able to travel much easier throughout the city with less time wasted
in traffic or delayed public transport, easing travel and meaning their time can be used more

efficiently.
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Speaking about what businesses look at before anything: Transparency Market Research (2014)
says that the global Smart City market will grow by 14 percent annually, from US$506.8 billion in
2012 to US$1.3 trillion in 2019; over the next two decades, city governments in the US will invest
approximately US$41 trillion to upgrade their infrastructure and take advantage of the Internet of
Things. Wit h Chinads <cities projected to grow by 350
investments in Smart Cities is expected to exceed US$159 billion in 2015 and US$320 billion by
2024. In 2014, India announced plans to build 100 Smart Ci t i es i n response to
growing population and pressure on urban infrastructure. Hence, the opportunity for businesses
is real and huge in term of investments and gains. Anyway, how firms can practically help cities in
developing their smartness? L e t 0 shere wags business can contribute to make cities more
hospitable, functional and sustainable places to live and work, creating Smart Cities for businesses
(P. Berrone et al. 2017). First of all, businesses need to identify c i t i @meeds,swvbere public
sector have difficulties to understand its users. In fact, often public authorities struggle to have
idea about what the citizens and firms they are supposed to serve actually want or need, simply
because they do not have access to the raw data. Information is one of the most valuable
resources today, and companies are frequently better equipped than local governments at mining
and processing that information. Hence, if public administration recognizes the value of using data
to improve their services, often an external help is required. Here, businesses need to arrive
prepared in doing such things. Furthermore, helping public authorities better understand the needs
of their constituents will make it easier for them to develop policies that promote social welfare
and cohesion. Moreover, if local citizens and firms are directly consulted about the future direction
of local government policy, they are more likely to feel engaged i n t hsdevelopmentd
Connected to it, companies need to understand and capture the value of ICT technologies and
Big Data to improve city services. In fact, if private and public actors work together to provide data
sharing and openness the city and its residents will reap considerable benefits. It is a win-win for
all involves. In this sense, as we will later see, the benefits for firms coming from open data
platforms are numerous: many startups, NGOs or firms are using open government data to
projects related to healthcare, education, real estate and energy. And it is not just that open data
can inspire new products and services; sometimes it can just make existing service more
efficiently. Another factor to be considered, according to P. Berrone et al. is the arising of new
synergies among the actors participating in creating the Smart City. In fact, by involving different
actors in the decision-making process, tasks and responsibilities are assigned to those best
gualified to deal with them. If everyone including local citizens, works together successfully by
undertaking action plans that are decided on collectively, this can result in policy outcomes that

benefit the broader public, rather than just specific interest groups. Then, it can be obvious, but it
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is extremely important: private firms are specialized in particular fields in which they possess
cutting edge technology and expertise. Public authorities can benefit from the latest technological
innovations available in the market and adopt more effective strategies to tackle urban problems.
In this way, businesses can leverage on their know-how and innovation to obtain jobs, because
now as never before, cities are incredible interested in what the market can offer to them. Being
the urban services providers raises the bar for how companies conduct public interactions.
Companies have to understand the complexiti
the local government makes decisions and what the regulatory landscape looks like. They also

es of

need to engage thoughtfully with city | eaders ove

needs. Most companies lack these types of capabilities in their existing sales teams, so they may
need to add urban planners, sociologists, designers, and other specialists to broaden their
thinking. At its Center of Competence for Cities, in London, Siemens employs a diverse set of
experts, from architects and urban planners to public finance specialists, in this way it is possible
to embrace the complexity of Smart Cities.

Hence, since Smart Cities are becoming more intricate ecosystems over time, companies need to
catch the ball and be ready and available to share their knowledge and competences to gain
something Even i f they donét become providers of
to adapt in some way as cities become more digitally connected. Digitization has upended industry
after industry & and now, as it begins to transform the environments that will be home to two-
thirds of the worldés population by 2030,
disruption (J. Woetzel et al. 2018).

The examples that can explain how businesses are adapting to Smart Cities are numerous, such
as pharmacies are adding telemedicine kiosks. Real estate developers are integrating automation
systems, sensors, and mobility options into their properties. Automakers are adding new options
to their vehicle portfolios for smart urban mobility. Although it is posting explosive growth in cities
worldwide, e-hailing has relatively limited penetration with certain audiences. New vehicle models
could help the concept break through with them. The right kind of shared minibuses, with Wi-Fi,
folding work desks, and privacy screens or headrests, could work for business commuters, for
example, while families with children and elderly or disabled riders would be more likely to take
flexible vehicles with easy entry, generous storage space, and seats that can be reconfigured.
Then, not only businesses need to adapt to new Smart Cities solutions, but they could need to
reshape their existence because Smart Cities are completely transform the value of an industry.
In this sense, examples are coming from the real estate industry, because as cities become
smarter, the value of urban properties will shift. The availability of e-hailing, on-demand minibuses,

and eventually autonomous cars could raise land values in areas that are not currently well served
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by conventional public transit. New opportunities for investment and development could open up
if some formerly congested, polluted, or crime-ridden areas become more livable. Buildings or
areas that are hard to retrofit with smart features may become less attractive. Tech firms, including
Alphabet and Huawei, are getting into real estate development, drawn by the opportunity to build
smart districts from scratch (J. Woetzel et al. 2018). Another sector that is completely transformed
is the mobility area, where Smart City are reshaping the playing field. Here, players such as Didi
and Uber understood the potentialities of sharing economy and, through agreements with local
administration, they completely change the past parameters of urban mobility. In this sense,
businesses did not adapt to a specific situation, but they dictated the rules of the change.

The final benefit businesses can gain in entering into Smart Cities ecosystem is the sustainability
that, even if not a direct benefit can be of value for their future and their image. In fact, cities are
now very sensitive to this theme and are trying to reduce their impact on the environment. Hence,
keeping a Smart City going means constantly looking to find sustainable solutions to the
challenges the area faces as it grows. Connected to this, firms need to operate with these kinds
of principles, fitting into sustainable models. This means a sustainable approach to issues such
as disposing of waste responsibly, a heightened concern to conserve energy and focusing on the
ethical treatment of employees and those in the supply chain. A 2015 study by Nielson found that
66% of respondents would pay more for a product or a service if the company was committed to
positive social and environmental change. The kind of social and environmental change that is the
lifeblood of a smart city. Consumers' demand for sustainability is only on the rise, so businesses
operating in a smart city model will see improved relations with customers and boosted profits as
a result (C. Stanway-Williams, 2018).
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2.3 Main key takeaways from Chapter 2

So far, we have deepened the aspects related to the negative externalities brought by the
urbanization phenomenon, that concerns the last decades. In fact, despite the new technologies
avail abl e, the distance stild]l remains an importan
2008 the majority of world people has moved to cities. This means that the responsibility and
pressure over a smart development is required for cities. In particular, they need to face issue
such as <c¢climate change or provision of urban ser
increased presence of slums, the insecurity given by the more facility through which the diseases
spread out or the terrorists®6 damgddorbeconesmartdr.i s wor |
This because becoming smart means trying to deal with the climate change improving the use of
public transportation rather than the private one. It also means sensitize citizens in having more
sustainable behaviors. Being a Smart City means investing to decrease the poverty level, letting
all children to have free access to education, or it can mean improve surveillance and detector
systems to make cities safer places for who lives there. Anyway, all these elements need to have
the same common focus: people. Because the necessity of having Smart Cities for citizens it is
the first step to face the urbanization challenges. On the other side, public administrations must
be aware about the fact that the involvement of the private firms is necessary to deal with every
single aspect just mentioned. Partnerships can be a valuable help in doing this, also in helping
cities reaching every single dweller and provide them public services. Anyway, the necessity of
having such partnerships is not only for the public sector, but, in the same measure, for the private
one. Because, if it is true that innovations are destroying, changing or driving businesses, it is also
true that this change require a suitable space. For this reason, Smart Cities are needed for private
firms, too. To not speaking about the incredible chance that every business has in developing
Smart Cities initiatives; in fact, in term of gains this market will see a continuous increasing. In

conclusion, thatodés why Smart Cities are necessary
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3. WHAT IS A SMART CITY?

In definingwhatexactt y a smart ci t ywilithe real shait ditiesmpldase stamd ugPd s A
(2008) highlights three main problems connected to this definition: the firstone isthatin t oday 0 s
modern urban context, we appear to be constantly bombarded with a wide range of new city

discourses like smart, intelligent, innovative, wired, digital, creative, and cultural, which often link

together technological informational transformations with economic, political and socio-cultural

change. One of the difficulties is separating out the terms themselves, which often appear to
borrow on one anot hnesontesases gat inflated togethers A secord problem

with such urban labelling is separating out the hype and use of such terms for place marketing

purposes (Begg, 2002; Harvey, 2000; Short et al., 2000). In essence, the disjuncture between

image and reality here may be the real difference between a city actually being intelligent, and it

simply lauding a smatrt label. A third problem with many of these terms is that they often imply, by

their very nature, a positive and rather uncritical position towards urban development. Which city,

by definition, does not want to be smart, creative and cultural?

Once aware about these facts, we can proceed with the definition of a Smart City, that we now

see, trying to explore the definitions found in literature. At the end of this part, | have developed

my definition of Smart City, that has a special focus on the topic of this research: data
management.

Then, we try to characterize a Smart City, using Technology, People and Institutions as main

labels. Each feature will then give birth to a type of city defined on the basis of it. For instance, the
technol ogy characteristic r athaeferstothesaccessibilityandt of
availability of computing and information to the urban elements, such as people, building,
infrastructure and open space. Once understood the general literal environment, the research
proceeds with a definition of the main ®thaset Cit i
cities built for fismartnessod purposes, or those m
environment.

At the end of this chapter, there is a description of the main fields of application, in which city can
express its A sconaectednte e drhan chdllenges presented in the previous

chapter. They are facilities, main focused on waste management, security, healthcare, mobility,

education, social inclusion and tourism. Together with the f i e descgption of their main services

to population, there are the main goals that Smart Cities need to pursue. Finally there is a short

overview of the main innovations concerning these urban services, with a particular focus on the

data management s initiatives.
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3.1 Smart City0 definitions

The lexicon that describes the characteristics of the cities of the future was significantly improved
in decades to better explain the large number of concepts promoted by stakeholders and interest
groups. The popularity of the various specific terms has changed in time, depending on the ideas
promoted by universities, the business environmental, political entities and civil community.
Then, councils, professors and researchers have tried to find the best definition to this new
phenomenon, commonly called Smart City. These are the three main definitions proposed over
time about Smart City:

A Smart City is a city that monitors and integrates conditions of all of its critical infrastructures 1
including roads, bridges, tunnels, rails, subways, airports, seaports, communications, water,
power, even major buildings i can better optimize its resources, plan its preventive maintenance
activities, and monitor security aspects while maximizing services to its citizens (R. E. Hall, 2000).
A Smart City can be seen as a determined geographical space able to manage resources (natural,
human, equipment, buildings and infrastructure), as well as wastes generated by life style; it
should be sustainable and must not be harmful to the environment (A. D. Guerreo-Perez, A.
Huerta, F. Gonzalex, D. Lopez, 2013)

A Smart City uses information and communications technology (ICT) to enhance its livability,
workability and sustainability (Smart City Council 2014).

Despite the terms used to refer to the city of the future, which are the characteristics that
distinguish the Smart City from all the others? Which are the tools for its governance? The
structure of a Smart City is given by the set of physical and legislation infrastructures that support
the economic development, ensure social inclusion and allow environmental protection. Figure 5
shows the main characteristics of a city and its tools, available for both the municipality and its

Climate Definition of
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Figure 5: Characteristics and tools to define a Smart City (M. Eremia et al., 2016)
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citizens. The characteristics are taken by the ISO Standard (Sustainable development of
communities 2014), that defines 17 key indicators fortheeval uat i on of <ci tanddss per f o
main objectives. Hence, a Smart City needs to ensure urban services and quality of life, that are
related to education, safety, shelter, telecommunication and innovation, transportation, economy,
energy, environment, finance, fire and emergency response, governance, health, recreation, solid
waste, urban planning, wastewater, water and sanitation. These aspects, that can be measured
with indicators and sub indicators, are the reference for city managers to focus on key issues and
put in place initiatives for more liveable, tolerant, resilient, economically attractive and prosperous
cities (M. Eremia et al., 2016).

In addition to these goals, ISO Standard updates these direction (2018), in particular it focuses on
enabling cities to make current and future citizens @eeds the driving force behind investment
decision-making, planning and delivery of all city spaces and systems; integrate physical and
digital planning; identify, anticipate and respond to emerging challenges in a systematic, agile and
sustainable way; create a step-change in the capacity for joined-up delivery and innovation across
organizational boundaries within the city.

What it still misses is a more complete visualization of what a Smart City is or could be, in our help
T. Nam and A. Pardo (2011) proposed a conceptualization of the Smart City, that now is often
taken by different other researches as reference. It is based on three dimensions: the technology,
the people and the institutions. According to their definition, every dimension underlines different
aspects of the Smart City, for example the technology factor brings the concept of digital city,
intelligent city, ubiquitous city etc. Hence, by putting together the three dimensions and the related

aspects, T. Nam et al. define the perfect Smart City.
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In the technology dimension the Technology Factors

Physical infrastructure
Smart technologies
Mobile technologies
Virtual technologies
Digital networks

authors refer to a digital, intelligent,

Digital city
Intelligent city
Ubiquitous city
Wired city
Hybrid city
Information City

virtual and ubiquitous city,

A digital city r e f e rasconheoted i
community that combines broadband
communications infrastructure; a

flexible, service-oriented computing

Creative city
Learning city
Humane city

Knowledge city,

infrastructure based on open industry

Smart community
Smart growth

standards; and, innovative services
to meet the needs of governments
and their employees, citizens and
businesseso (Yovanof ,

Institutional Factors Human Factors
. . G H infrastruct
Hazapis, G. N. 2009). Its goal is t0 sy Socd capitd

Regulations / directives

create an environment for information

. . . - Figure 6: fundamental components of Smart City (T. Nam et al. 2011)
sharing, collaboration, interoperability

and seamless experiences for all inhabitants anywhere inthecity Thanks t o a net wor ks

(Williams 2010), it is possible to connect organizations, social groups and enterprises within the
city. The usdgoft at lbe suggmsfid a strong conn
information and telecommunication technology and the large amount of information. This word
started to spread out in the late 90s when the European Commission founded a program called
European Digital Cities (1996-1999). The project promoted the idea of digitalization to support the
complex environments of a city by means of informatic platforms and digital networks, aiming to
provide services to local community and ensure active participation of citizens to city decisions.
According to T. Nam et al., the technology dimensions need to be extended also to term
fintelligentq to underline the intangible, human and social capital considered as the most valuable
asset for a city (Moser, M. A. 2001). The intelligent city was defined (Malek J. A. 2009) as a city
with all the infrastructure and info-structure of information technology, the latest technology in
telecommunications, electronic and mechanical technology. In essence, a city capable of use
wisely information to transform life and work in radical ways.

The category of the smart city concept comprises also the notion of a hybrid city (N. Streitz,
2009), which consists of a reality with its physical entities and real inhabitants and a parallel virtual
city of counterparts of real entities and people. Today some cities are experienced as and
constituted within virtual and material spaces simultaneously. However, physical distance and
location still have importance for consideration, as Professor Ratti underlines in his book. A further

extension of the digital city is the ubiquitous city (U-city) concept, that refers to the accessibility
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and availability of computing and information to the urban elements, such as people, building,
infrastructure and open space (C. Landry, 2000). Its aim is to create a built environment where
any citizen can get any services anywhere and anytime through any devices, thanks to the strong
use of computer chips or sensors inserted in those urban elements. A similar concept is that of
the virtual city, with the main aim of reproducing urban elements by visualizing them within the
virtual space. An information city refers to digital environments collecting information from local
communities and delivering it to the public via web portals (P. Widemayer 1999). In that city, many
info-habitants are able to live and work on the Internet. An information city is an urban center for
commerce, social and civic services, and social interactions among people, businesses and
government institutions. Technology is the key to be a smart city because of the use of ICT to
transform life and work within a city is significant and fundamental. Anyways, for a well-functioning
infrastructure is absolutely necessary a real engagement and willingness to collaborate and
cooperate between public institutions, private sector, voluntary organizations, schools and
citizens, so all the actors present within a Smart City. For these reasons, the human dimension is
fundamental in describing the characteristics of a Smart City. As the human infrastructure (i.e.,
creative occupations and workforce, knowledge networks, voluntary organizations, crime-free
environments, afterrdar k entertai nment economy) i's a

development, the creative city is the first human dimension. The creativity is a key driver in this
sense because it recognizes the importance of people, education, learning and knowledge
(Boulton, A., Brunn, S. D., & Devriendt, L.). in this direction smart people generate benefits to the
Smart City, that is a humane city able to create multiple opportunities to exploit its human potential
and lead creative life. The creativity concept, according to Winters (2010) has to have at the center
the higher education and better-educated individuals, so a more skilled workforce. Connected to
the creativity, a Smart City is also a learning city, which improves the competitiveness of urban
contexts in the global knowledge economy (Plumb, D., Leverman, A., & McGray, R. 2007).
Learning cities are actively involved in building a skilled information economy workforce. A

knowledgecityi s anal ogous to a | edtythaiwagpurposefuly designed

centr a

refers

to encourage the nurturingof k nowl edgeo (L. .Hdweven a knowledge @it i8 6 )

heavily related to knowledge economy, and its distinction is stress on innovation. The buzz
concept of being clever, smart, skillful, creative, networked, connected, and competitive has
become some of the key ingredients of knowledge-based urban development.

For what concerns the institutional dimension T. Nam et al. write about the concept of Smart
Communities, that took shape over the 1990s as a strategy to broaden the base of users involved
in IT. A smart community should be defined as a community broadly ranging from a small

neighborhood to a nation-wide community of common or shared interest, whose members,
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organizations and governing institutions are working in partnership to use IT to transform their
circumstances in significant ways (Industry Canada, 1998 Report of the Panel on Smart
Communities). Again, California Institute for Smart Communities in 2001 elaborated the concept:
i a c ommu ni t ygovernmentwhbusineds, and residents understand the potential of
information technology, and make a conscious decision to use that technology to transform life
and work in their region in significantand posi ti ve ways . agreesfabostrha
use of technology to make decisions to solve its social and business needs. Hence, in a smart
community the technology is not the aim, but the means to reinvest cities in terms of economy
or/and society. In this sense, it is essential to have an institutional preparation and a community
governance, to success in Smart City initiatives. To do this, the support of government and policy
for governance is fundamental. Not just supportive policies but also the role of government, the
relationship between government agencies and non-government parties, and their governance.
IBM (2010) presented smart government as one key component for smart city. Smarter
government will do more than simply regulate the outputs of economic and societal systems. It
interconnects dynamically with citizens, communities, and businesses in real time to spark growth,
innovation, and progress. The challenges vary from departmental silos to process delays to the
lack of transparency and accountability. Smarter government means collaborating across
departments and with communitiesi to become more transparent and accountable, to manage
resources more effectively, and to give citizens access to information about decisions that affect
their lives. Leading governments are integrating their service delivery, establishing offices that
support multiple services, and placing the most needed transactions on the Web. At the most
fundamental level, smarter government means making operations and services truly citizen-
centric. According to T. Nam et al. the Smart City concept is the intersection of the three layers.
Clearly the thought is a cue and a guideline for the city, but it is less realistic.

Anyway, we have understood that Smart Cities are becoming smart not only in terms of the way
we can automate routine functions serving individual persons, buildings, traffic systems but in
ways that enable to monitor, understand, analyze and plan the city to improve the efficiency, equity
and quality of life for its citizens in real time. In fact, according to I. Capdevila et al. (2015) cities
use information and communication technologies in order to increase the quality of life of their
inhabitants while contributing to a sustainable development. hence the main focus of cities are the
sustainability and their citizens.

A Smart City is a synthesis of hard infrastructure (or physical capital) with the availability and
quality of knowledge communication and social infrastructure. The latter form of capital is decisive

for urban competitiveness. we add the notion that smart cities are also instruments for improving
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competitiveness in such a way that community and quality of life are enhanced (M. Batty et al.

2012).

Since the most researchersédé exercise is lkditmdi ng t
propose ours. Hence, by putting the ideas coming from the
typologies, we would like to propose our Smart Cityd s ¢ o, that &igs to resume the key factors

studied by now, putting on an important position the role of data management as a tool to

i mpl ement successf ul, aSlaier we willGenonseragebandstrying dot be gsy

realistic as possible.

fThe Smart City concept is a set of initiatives developed by both the private and\
public sectors aiming at solving the global challenges of our days, such as the
climate change or the huge flow of migrations, by increasingthe c i t i zZualitysob
city and the efficiency and/or the effectiveness of urban services. The Smart City is

a never-finished product, driven by agile public managers, who use technology and

\data management as tools to drive the innovations. j
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3.2 Which arethe SmartCities6 t yp &8Il ogi es

The imagine of what a Smatrt City is, can be completely different, according to our background or
place in which we live. For this reason, fiThe Smart City of the futured6 ( M. etRla 2012y
identifies 7 typologies of Smart Cities we can encounter. Here, there is the classification with some
examples of Smart Cities around the world.

1. The development of new cities badging themselves as smart. These are proliferating in

rapidly growing countries.Sondgo in South Korea is the
new cities badging t hems e lbuileascordirsg toghm prindipkes
of the perfect Smart City.
If we now need to point out which is the Smart City by excellence, Sondgo in South Korea
offers (or will offer) the perfect example. It is built in recent years, with the aim of offering
to its future citizens liveability, sustainability and an innovation hub where they can foster
their creativity. In fact, it is considered the perfect Smart City, where there are no rubbish
vans, because the trash is taken by tubes directly at home and then taken in a waste
sorting plant, where they are recycled or transformed into energy. Where the streets, the
electric systems and the water pipelines are constantly monitored by sensors to have real-
time about movements and consumptions of inhabitants. Where every building, wired in
optical fiber, are regulated 24h under a unique control center. Where every house is far at
maximum 12 minutes by walking to the first bus stop, to limit the use of vehicles. This is
Songdo and it is called as the technological utopia. It is far away from Seoul only 65
kilometers. This Smart City was built with an investment of 35 billion dollars and it was
designed for the multinational companies hi-tech, that in the last 8 years have opened in
this city offices, labs, start-up incubators, supporting the real estate economy too. South
Korea is the first country to have invested in this kind of project of Smart City.

2. The development of older cities regenerating themselves as smart. In much more bottom-
up fashion, which include many cities who are embedding new ICT as a matter of course.
Examples of best practice are to be found in world cities where spontaneous developments
of new technologies are emerging in places such as Silicon Alley (New York City), Silicon
Roundabout (London) and Akihabara (Tokyo).

3. The development of science parks, tech cities, and technopoles focused on high
technologies. Silicon Valley and Route 128 are the classic examples, but the science park
idea is still highly resonant with respect to local economic development where high tech

production merges with its consumption in making such areas smart.
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4. The development of urban services using contemporary ICT. In the form of networked data
base, cloud computing and fixed and mobile networks, a force which is more central to our
concerns here in coordinating diverse interests and sectors which will make the city smart
in its design and planning.

5. The use of ICT to develop new urban intelligence functions. These are new conceptions
of the way the city functions and utilize the complexity sciences in fashioning powerful new
forms of simulation model and optimization methods that generate city structures and
forms that improve efficiency, equity and the quality of life.

6. The development of online and mobile forms of participation. In which the citizenry is
massively engaged in working towards improving the city alongside planners and
designers from government and business. Decentralized notions of governance and
community action are central to these new forms of participations which use extensive ICT.

Hence, talking about Smart City in general can be devious, because it is almost impossible to find
a 100% Smart City somewhere, the only example we bring is Sondgo, but even there are lots of

criticisms that we will later s e e . Hence, it Iis better to talk abou
you have, the more your <city i ktheTabls2 eachtSmartt he S m:
Cityds typology is analyzed and compared accordin

it an initiative that involves all the city or just some local parts? Then, the role of technology is
analyzed to understand if there are some differences, finally the main principles that drive these

innovations are studied.

74



SMART CITY
TYPOLOGY

INVOLVEMENT:
CITY OR LOCAL

ROLE OF
TECHNOLOGY

DEVELOPMENTO S
PRINCIPLES

The development of new
cities badging

themselves as smart.

The development of
older cities regenerating

themselves as smart

The development of
science parks, tech
cities, and technopoles
focused on high

technologies

The development of
urban services using

contemporary ICT

The use of ICT to
develop new urban

intelligence functions

The development of
online and mobile forms

of participation

City as a whole.

City as a whole.

Local initiative.

City, because
urban services
concern all the

territory.

City, because all
the citizens are

involved.

City, because e-
government
concerns every

dweller.

Technology needs
to make the city
100% liveable.

Technology is the
emerging factor
that enables this
kind of initiatives.

Technology is the
central character
that drive the
emerging of these
initiatives.
Technology,
particularly ICT,
allows to see the
city as a networked

system.

Technology is the
means to design
innovations at the

service of citizens.

Technology is the
means to engage

citizens.

Table 2: Smart Cities' typologies (M. Batty et al. 2012)

The construction of
the Smart City: the
perfect place to live

and free creativity.

Most of the time there
are spontaneous
developments, driven
the need to keep up

with competitors.

The main principle is
to apply high
technologies in real
life.

The main principles is
reaching higher
efficiency levels in
providing urban

services.

The advanced use of
ICT is driven by the
necessity to
understand city users
and provide them

intelligent functions.

the main principle
followed is the
democratization of
technology to reach

all social groups.
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3.3 Fields of application

The fismartnesso of a city can be seen under many i
a city can be as smart as possible are numerous. In this work, it has been decided that the fields

where a city can express its own smartness are six: the utilities (we will talk mainly about waste

management to narrow down the field), t he heal t hcar e, t he soci al
participation, the mobility and the transportation, the security and the education. These aspects

are those that can help cities in becoming smarter, solving the global challenges seen before.

Fore this reason, the choice has been felt on these aspects, that if sustainable implemented can

let cities in assure better quality of life to their citizens.

There are some other spheres not quoted but anyway extremely important because they are

inherently comprised and present transversally to all the spheres. For instance, the environment

and the responsibility towards it, is transversely present in almost every initiative, just think to the

projects aiming at reducing the traffic jams within the cities, of course there is a connection with

the reduce in air pollution. As mentioned before, in this research it is not relevant the political

responsibility towards these themes. In fact, for example the education in Italy is a matter of the

State. While we are more interested in the managerial responsibility over the cities: our main

actors are the public managers who work forthec i t i es® publ i c administratio
We will call the spheres where a city can express its smartness, the fields of application. They will

be extremely useful in our research, because they will allow to test our hypothesis and let us

understand the role of the data management within the Smart Cities. In fact, in Chapter 6, once

the methodology is discussed, we will bring to the secondary sources desk research of six cases

and the action research, based on my experience at Comune di Milano. This kind of methodology

| et us to study the real application of data mar
because for each field of application it will be studied a case or the research action. In the Table

3 there will be a sum up of how each field of application will be studied later.
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Secondary so

Action Res:
research

Waste managen X
Security
Heal t hcar e
Mobility

Educati on

X X X X X

Sociatl usi on

Tourism X

Table 3: Type of research developed for every field of application in this thesis
Before going forward with the study, it is needed to introduce these fields of applications within
the Smart City and how relevant they are for its development. Together with the introduction of
these themes, there will be a short overview of their state of art, also concerning our main topic,
too: the data.
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3.3.1 Waste management

Waste collection is an essential city service. Ample opportunity exists worldwide for smart
technology to increase efficiency and improve the quality of waste collection services (C. Jung
2017).

The importance of the smart waste management is glaring: waste also represents a broader
challenge that affects human health and livelihoods, the environment, and prosperity. World Bank
explains the problems concerned wastes, their collection and disposal through some worrying
data (2018):

T Over 90% of waste openly dumped or burned in low-income countries, it is the poor and
most vulnerable who are disproportionately affected.

1 Greenhouse gasses from waste are also a key contributor to climate change. In 2016, 5%
of global emissions were generated from solid waste management, excluding
transportation.

1 The world generates 2.01 billion tons of municipal solid waste annually, with at least 33%
of that not managed in an environmentally safe manner. ( Wo r | d Vihatra R\Mase
2.0 report).

An update to a previous edition, the 2018 report projects that rapid urbanization, population
growth, and economic development will push global waste to increase by 70% over the next 30
years i to staggering 3.40 billion tons of waste generated annually.

In 2016 alone, the world generated 242 million tons of plastic waste i equivalent to about 24 trillion
500-millimeter, 10-gram plastic bottles. The water volume of these bottles could fill up 2,400
Olympic stadiums, 4.8 million Olympic-size swimming pools, or 40 billion bathtubs. This is also
the weight of 3.4 million adult blue whales or 1,376 Empire State Buildings combined. And t
just 12% of the total waste generated each year. Low-income countries collect about 48% of waste
in cities, but only 26% in rural areas, and only 4% is recycled. Overall, 13.5% of global waste is
recycled and 5.5% is composted.

The problems connected to the waste management are incredibly challenging, so the public
managers need to understand the current state of art of this situation in order to adopt the optimal
solutions. Hence, understanding how much and where waste is generated i as well as the types
of waste being generated i allows local governments to realistically allocate budget and land,
assess relevant technologies, and consider strategic partners for service provision, such as the
private sector or non-governmental organizations (World Bank 2018). The current state of
technology in the field of smart waste management involves use of sensors that measure fill level

of the trash bin. Measured data is sent to the Cloud for further processing and analysis. By
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exploiting this data, trash collection can be planned as well as truck routes can be optimized (E.
Golubovic inovatink.com). Municipalities and waste service managers are realizing that these
solutions can help them meet sustainability goals (such as zero waste), improve services for

residents and reduce operational costs (C. Jung 2017).

3.3.2 Security

Again t he i Smar t Cities Digital Solutions for g
understanding the initiatives about security and crime fighting in cities. Many cities in the
developing world have high rates of violent crime, so the security applications have vaulted to the
top of the priority list. Cities such as Rio and Cape Town are in the vanguard of those implementing
safety and security applications. At least some basic form of crime mapping is now a standard
feature for police departments all over the world (Mc Kens ey GIl obal | nAnmohgt ut e 20
the applications developed to fight crime and guarantee security within cities, there are:
1 Real-time crime mapping
Smart surveillance
Body-worn cameras
Disaster earlywarning systems
Predictive policing
Emergency response optimization
Crowd management
Home security systems

Personal alert applications

= =4 -4 A4 -4 -8 A -2 -2

Gunshot detection
9 Data-driven building inspections

A majority of cities have at least piloted programs to outfit police officers with body-worn cameras.
In terms of broader safety and security measures, half of all the cities in our analysis have set up
systems (either piloted or scaled) to provide early warnings of disasters such as earthquakes,
landslides, storms, and floods. The cities that have implemented the greatest number of security
and safety applications overall are New York, Los Angeles, Rio, San Francisco, and Boston. New
York. Technology is not a quick fix for crime, but agencies can use data to deploy scarce resources
and personnel more effectively. Real-time crime mapping, for instance, utilizes statistical analysis
to highlight patterns, while predictive policing goes a step further, anticipating crime to head off
incidents before they occur. When incidents do occur, applications such as gunshot detection,

smart surveillance, and home security systems can accelerate law-enforcement response.
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But data-driven policing has to be deployed in a way that protects civil liberties and avoids

criminalizing specific neighborhoods or demographic groups.

3.3.3 Healthcare

In its report about Smart Cities and their digital solutions, McKensey underlines that cities amplify
certain health risks, such as air and noise pollution, contamination, and outbreaks of
communicable disease. Cities also gather top doctors and hospitals but there also are major
disparities in access to care. Furthermore, health issues linked to poor nutrition, drug and alcohol
abuse, smoking, and other risk factors tend to be prevalent among the urban poor. The objective
of a Smart City about healthcare need to be the creation of an environment that enables millions
of people to live longer, healthier, and be more productive. The healthcare has recognized the
prominent role of the technology within it, but the journey is long and this sector is broad. We find
many applications that help prevent, treat, and monitor chronic conditions, such as diabetes or
cardiovascular disease. In this regard, remote-patient-monitoring systems have the potential to
reduce the health burden in high-income cities by more than 4 percent. These systems use digital
devices to take vital readings, then transmit them securely to doctors in another location for
assessment. This data can alert both patient and doctor when early intervention is needed,
heading off complications and hospitalizations. | n t hi s sector t he

exploitations are numerous: cities can use data and analytics to identify demographic groups with
elevated risk profiles and target interventions more precisely. There is the so-called mHealth
interventions can send out lifesaving messages about vaccinations, sanitation or safe sex.
Telemedicine, which provides clinical consultations by videoconference, can also be lifesaving in
low-income cities with doctor shortages. Data and digital tools can be the key to address some of
the fundamental public health challenges facing the developing world. Cities can substantially
reduce the risks of preventable and easily treatable illnesses by using big data and advanced
analytics to shape public health interventions. Technology can also play a role in improving the
patient experience. Applications such as online provider searches, online scheduling, and home
care management are making it more convenient and seamless for patients to navigate the
system. Lastly, the potential for digital tools to spread out behavior change and build healthier
communities is less appreciated but also profound. Technology can do much more in disease
prevention than in treating the sick. The advent of more connected devices and healthcare apps
can give individuals information and support to make healthier choices about nutrition, alcohol,
smoking cessation, drug use, regular preventive care, and adherence to

existing conditions.
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3.3.4 Mobility and traffic management

the public managers role in regard to the mobility and traffic management is crucial, because
citizens are changing their habits: just think about the car and bike sharing present in the biggest
cities of the world, stimulated also by the diffusion of the so-called sharing economy. In this sense,
McKensey in its report @ Smarmotr eCilLti ives:l \Boedaldt aulr edo |
al. 2018) have studied which are the smart applications concerning mobility and public
transportation that will be relevant through 2025:

1 Real-time public transit information
Digital public transit payment
Autonomous vehicles
Predictive maintenance of transportation infrastructure
Intelligent traffic signals
Congestion pricing
Demand-based microtransit
Smart parking
E-hailing (private and pooled)

Car and bike sharing

= =4 -4 A4 -4 -4 -8 -8 -5 -2

Integrated multimodal information
1 Real-time road navigation

In this list there are smart initiatives already present in our cities, such as car sharing, e-hailing
and pooled e-hailing. Anyway, they are just a sign of even bigger things to come. For instance,
autonomous vehicles are soon reality in our roads or self-driving taxis will take us around cities,
in Singapore there are already cruising the streets. Impacts of these initiatives will be incredible:
low traffic jams, low air pollution, optimization of the traffic thanks to the decrease in commute time
and less vehicles in circulation. In particular, McKensey estimates a decrease of in commuting
times by 15-20 percent on average by 2025, that corresponds to 15-30 minutes every workday
per commuter. All these initiatives will be possible thanks to an 10T enabled city, real time traffic
data streams, car sharing schemes and mobile parking apps that will smooth the experience
decreasing road traffic, emissions and time wasted. Transport apps will use real time traffic and
public transport data to offer citizens the quickest route to their destination by bike, train, self-
driving car or bus (World Economic Forum A. Sukhdev 2016). Data in this sector will lead the

revolution, it will be possible to ask them when and where people ride bikes more, where bikers
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ride faster, how the rush hours influence the traffic jams, these are just some questions that Strava

App can respond to (Ji-Hun Kim, 2017). Hence, in this field of application data are relevant, too.

3.3.5 Education

For what concerns education, as Smart City technologies emerge and show real promise in
contributing to a more sustainable future, it is becoming apparent that new skills for working with
the big urban data sets that drive these innovations must be taught to upcoming generations to
ensure that they can be active smart citizens (A. Wolff et al. 2015). Cities have entered or intend
to do so in the idea of Smart City, which implies the adaptation and preparation of the population

and education that will take place towards this situation.

To work well, smart cities really need only three things: a smart and innovative populationi t hat 6 s

where higher education comes in; a strong entrepreneurial ecosystem, i.e. businesses, and smart

government and infrastructure. Universities have a pivotal role to play and so thinking digitally is

cruci al to success. ltés important that wuniversit

elements i businesses and local government to ensure they help to develop and test new
technologies, turn ideas into prototypes and unlock and analyze ur ban data f or
citizens whilst delivering digitally savvy graduates to the workplace. What Carlo Ratti suggests in
his paper about how education can fill within agile cities (2018), is that cities need to provide tools
to enrich the learning experience through a variety of educational formats combining digital and
traditional classroom methods. In addition, it will be requested to fit existing platforms and
resources to organizational needs, educational activities and a collaborative approach to learning,

engaging students who are less active in traditional classroom formats.

336Soci al i nclusion and citi zenséoéb

Many supporters of the Smart City claim that it is by nature inclusive. However, like all other

aspects of urban design and development, smart city initiatives frequently fail to fully prioritize

t he

g

part

i ncl us ieeurrdntly desifin\dur cite sc onsi dering everyone i shaB0

he call s t he,notediGil Reifiatosamar|d-cenowneg Wwban designer. Going one step
further than this, Yves Raibaud, sociologist and urban geographer, argues that cities are designed
0by and -hot amépd d6westernd, privileged men.

terms of diversity, and in turn inclusivity. Children, older people, women, ethnic minorities, the
disabled, the mentally and physically ill, and people with low household incomes are frequently
excluded by and from urban design, unable to fully enjoy or participate in civic urban life or the

processes that shape it. In this regard, the New Urban Agenda sets out goals to ensure that future
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cities, towns and basic urban infrastructures and services will be more environmentally-friendly,

accessible, user-fiendl y and inclusive of all peopl eds needs
Planner of the City of Toronto highlights, in order for individual cities to be inclusive, they need

strong in-house leadership with shared values of diversity, sustainability and equity. This

leadership should approach making the city smarter with these values in mind, sticking to a clear

vision that imagines the city as a better place for all, not just select parts of the population. Then,

to have cities more inclusive it is needed to data to better understand the current situation. In this

regard, Dr. Alexander Gelsin, Managing Partner at Bee SmartCi t y , Gittesaneesl guaniitative

and qualitative data to prove that inclusivity is an issue that requires investment, and to create

targeted SmartCi t y strategies that tackI| e Heme, cambigilgs t hat
numbers and experiences, the public managers can have a common and real vision of what is

happing in the city. Connected to this, to ensure an inclusive Smart City strategy, L. Maxwell
(2015) wunderlines the importance of be adapted ar
requires constant research and communication with the population. Lastly, to ensure inclusivity, it

is required t ipaioncAbautiit,ZMeKesséy updearlingsithe importance of creating a
community. A community is hard to quantify, but McKensey Global Institute surveyed urban

residents to determine if digital channels for communicating with local officials as well as digital

platforms that facilitate real-world interactions (such as Meetup and Nextdoor) can have an impact.

Their analysis suggests that using these types of applications could nearly double the share of

residents who feel connected to the local community, and nearly triple the share who feel

connected to local government. Many city agencies maintain an active presence on social

networks, and others have developed their own interactive citizen apps. In addition to
disseminating information, these channels create vehicles for residents to report concerns, collect

data, or weigh in on planning issues. For instance, Paris has implemented a participatory budget,

inviting anyone to post project ideas and then holding online votes to decide which one merits

funding (J. Woetzel et al. 2018).

3.3.7 Tourism

The emergence of Smart Cities globally has had an influence on the tourism sector. In fact, the
tourism for a Smart City has emerged over the past few years, aiming at providing tourists with
solutions that address specific travel related needs. The goal for the smart destination is to achieve
a unique selling proposition and to improve the overall experience of its tourists. In this field too,
the usage of data, control and coordination, and technology (protocols, processes, and

infrastructures) have become precursors to the creation of better efficiencies and improved
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sustainability for visitors. More destinations are orienting towards the deployment of resources to
build smart cities that include smart tourism as an integral component of the systems and
processes. In fact, a key ingredient that makes destinations smart is the use of technology. ICT
has made a difference in this regard which provides users seamless solutions and integrated
access with a focus on improving tourist experiences; increasing efficiency; improving process
automation, all of which are integral to sustainable tourism destinations.

The overall objective of smart tourism is to provide an interface between the visitor and the
destination for a responsive orientation towards solving specific needs. A smart tourism
destination is characterized by a high level of innovation and facilitation using higher order
technology and interfaces (D. Buhalis et al. 2014).

Koo et al. (2016) identified smart tourism destinations to be effective in the use of platforms for
creating unique experiences for tourists and visitors. Such experiences are based on an effective
transformation of user data into solutions that relate to specific needs. They further point out that
collective intelligence is at the crux of system interfaces and applications that underlie
technological platforms, which are instrumental in the creation of user experiences.

In a nutshell, key smart tourism destination characteristics include digitization of systems,
processes and services; a higher level of interface between the tourist and the destination, which
takes into account the local community and government among other sectors; a higher level of
engagement of local residence in the provision of the products/services; a higher level of data
generation and use through integrated smart systems; and above all, a better orientation towards
managing tourist experiences. Creating and managing tourist experiences in essence is one of

the main goals of smart tourism systems (2017).
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338Fi el ds of applicationbs synthesis

The table below (Table 4) aims at synthetizing which are the fields of application through which a
city can express its fAsmartnesso and which are

innovations in each field.

Field of application Main goal(s) Main emerging factors

1 Analysis about how
much and where waste
is generated.

Zero waste and
) ] I Sensors that measure
Waste management improvement in process _ _
o fill level of the trash bin.
optimization. _
Planned trash collection
Planned and optimized

truck routes.

1 Real-time crime
mapping and body-worn
cameras.

1 Disaster earlywarning
systems

1 Emergency response

. Reduce crimes and optimization

Security violence 1 Crowd management
Home security systems
Personal alert
applications
Gunshot detection
Data-driven building

inspections
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Field of application

Main goal(s)

Main emerging factors

Healthcare

Mobility and traffic

management

Creation of an

environment that enables

millions of people to live
longer, healthier, and be

more productive

Reduce pollution and let
people moving around

faster.

T

=

Big data and advanced
analytics to shape public
health interventions.
Online provider
searches

Online scheduling
Home care
management
Connected devices and
healthcare apps to
inform and support
individuals to make

healthier choices.

Real-time public transit
information

Digital public transit
payment

Autonomous vehicles
Predictive maintenance
of transportation
infrastructure
Intelligent traffic signals
Congestion pricing
Demand-based
microtransit

Smart parking

E-hailing (private and
pooled)

Car and bike sharing
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Field of application Main goal(s) Main emerging factors

1 Integrated multimodal
information
i Real-time road

navigation

New skills to be taught.
Adaptation and
preparation of the
population and
education to new
environment.
1 Tools to enrich the
Education Training Tuture smart learning experience
citizens using different of
educational formats,
combining digital and
traditional classroom
methods.
1 Platforms to engage
students and their

families.

1 Be adapted and
adaptable to
Social inclusion and Everyoneds i needs.
citizensd p into city daily life. 1 Interactive citizen apps.
Create a shared values

culture.
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Field of application Main goal(s) Main emerging factors

Collective intelligence.
Higher level of interface
between the tourist and

Touristsod s the destination.
. address specific travel M Orientation towards
Tourism _ _
related needs with unique managing tourist
proposition. experiences.

f Digitizati on
systems, processes and

services.

Table 4: Fields of application with related goals and main emerging innovations
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3.4 Main key takeaways from Chapter 3

This Chapter proceeds that one of the theoretical framework developed for this work. In fact, it

was required, before going deeper with our analysis, the environment in which the thesis puts its

root s: t he Smar The gructurg dreposedostarted fram. the highest theoretical

research about Smart Cities, to go to more practical aspects that characterize them.

In fact, starting with the definitions that the literature has provided since now and the main aspects

that characterize a Smart City today, we have arri
an obvious passage, since the main training ofthe publ i ¢ sectords researche
own definition. Anyway, these definitions are probably the results of a marketing concept
developed by firms that want to sell their fAsmart
smart parking systems or smart cameras. On the other side, this theoretical exercise, despites the

name we use to describe Smart Cities, is really helpful to develop also a philosophical question:

does the real Smart City exist? As things are today the answer is no, this is why the definition

proposed talks about smart initiatives, not cities. Leaving the theoretical conceptualization, a

synthesis of the typologies of Smart Cities is then proposed. This study has been developed to
understand what cities are doinginpropos i ng t heir own fAsmartnesso conc
most of the time we speak about initiatives. Finally, it was required to know where cities can

implement these initiatives, and together setting the boundaries of the research. in this sense, the

fiel ds of applicationds description was an i mportan
bring, for each field of application, a related case as example of how data are applied in real

context and in specific fields.
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4. THEORETICAL FRAMEWORK

Starting from our Smart Cityods concept luatdtheat Dbr i r
Aismart nesswenow deegpenhowtdgta can be exploited to drive innovations in cities.
Furthermore, this chapter will show which is the role of public managers, so our main characters,
and how they can influence the development of Smart Cities, using the data management as tool
to implement a strong smart-strategy. This step is necessary to study the cases in Chapter 6,
because it gives the theoretical basis to respond to our research question:

ANhich is the role of dataindev el opi ng sma®Pdt. cityds strat
First of all, the main actor of this research is presented: the public sector. It will be analyzed
according to the public value perspective in ICT initiatives within cities, understanding how it can
take part of Smart Cities processes. Then, it will be introduced how the strategy is evaluated, so
three evaluation elements will be introduced: the governance, the processes and the human
resources. This also underlines the fact that we want to put the shoes of public managers. Hence,
in this way, we can analyze strategic process under a managerial lens.
Afterwards, the dataods role wild. be studied
are the typologies of data can be deployed, what is the best process to follow to implement a
databdés strategy and how citizens can transform th
public administrations. Finally, the theoretical framework of this thesis will be presented,

associating data management with strategy.
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4.1 The Public Value lens: the relationship to Smart cities

Before going forward to the introduction of how the thesis has been settled to answer to the
research question, an important deepening needs to be done. In fact, today we are talking about
Smart Cities, implying that the public sector is at the center of our debate and the public managers
are the main actors that guide this change. In fact, everything concerns the public life is matter of
public sector. Then, it will be its responsibility to make agreements with private one. In particular,
as data management is the center of our research, public sector can see the opportunities brought
by ICT investments in a Public Value Management paradigm (E. Consgrave et al. 2014). City
leaders can use this concept to better understand how to engage with ICT, and the smart city to
enable them to deliver real value to the modern public. In parallel, the concept of Public Value
Management (PVM) has grown out of and developed upon the New Public Management (NPM)
paradigm. NPM broadly asserts that market forces can be leveraged to deliver more cost effective
and efficient services to citizens and focuses on the utilization of metrics and monitoring to
evaluate success. While PVM takes a more pragmatic approach to the delivery of public services
and presents the achievement of public value as its core objective. It seeks to take into account a
wider variety of factors when deciding when and how to deliver services, incorporating concepts
beyond simple cost cutting. APublic Value has bee
a reflection of collectively expressed, politically mediated preferences consumed by the citizenry
created not just through G6out comesd but al so through ©processe
fairnlkessOoHIOYITN ., I n this regard Smart Citiesd ini
maximize the value delivered to its citizens. For this reason, the main enabler of Smart City is
public sector, this sentence can quite obvious, but it hides many concepts that public value brings
with it. Among the core themes that public value management approach brings there are
- Performing efficiently, because even if the cost cutting is not the main focus of PVM, the
efficient use of resources is an imperative to legitimate public sector initiatives
- Being accountable, to achieve legitimacy. In this regard, public services need to be
characterized by claims of rights by citizens. For this democratically appointed authority,
the public sector decision makers are accountable to the public.
- Beingresponsivet o public needs even if the complexity
cities.
- Gaining trust, being responsive, accountable and efficient, but also requires effective

communication.
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Hence, starting from the fact that public sector is the main enabler that drives technological
innovations to drive development of Smart Cities, it has also considered what it needs to deliver
and how. In fact, ICT projects in cities cannot be seen as distinct from their political, social, or
economic context, and therefore must be analyzed as part of that system that is regulated by
public sector.

The PVM paradigm encourages governments to conceptualize their actions from a new
perspective, requiring them to place the creation of public value at the center of their focus, rather
than the provision of efficient services. This subtle shift in focus actually requires a profound leap
in the way in which decisions are made, and that value from projects can be analyzed. The PVM
approach offers a key for city leaders to understand the value of smart city projects, and
importantly provides a political legitimacy for investment in it.

This study aims at wunderstanding how public
Hence, once understood that now public sector needs to deliver public value, changing the
paradigm of NPM, | etds see how iwhicharathe carefeaiures

of Smart Cityds concept how theapubticuchn tramsform ¢he mm@re ct i v e

principlesof Publ i ¢ Val ue Management in a fAsmarto vi

Through this engagement, three core interrelated categories of Smart City value have emerged
(Arup, 2011). These are broadly:

1 Optimization: many people and organizations have pushed the idea that the Smart City,

revolved around ubiquitous sensing and actuation, can deliver optimization of city services.

To this regard, there is a significant focus on the use of ICT to improve the operational

efficiency, or in reducing provisioning costs of core city services. The final aim of every

Smart Cityisto movetowardsa O0f ulzgd@®pdapprioach to systems.

1 Service Innovation: so, the development of novel ways of delivering service outcomes in
the city. Her e the <cor e c on cverptcity isevicefi gomgvideyorndahe
optimization: rather than improving within a given way of doing things, it offers new and
more innovative ways of delivering services within the city. A service innovation will have
an implication for the way in which a user behaves or experiences the city.

1 Information Marketplace: it relies on information as a core asset to drive economic
development and other social and environmental aims. This means that the Smart City
concept is concerned with more than just the implementation of technology. It is also
concerned with the ecosystem that can be built up around that technology in order to create
positive social, economic, environmental and political outcomes. This requires both top-

down engagement through hard infrastructure investment and visioning, as well as a

92

secto

To

del

e w.

t

h



bottom-up energy to capitalize upon and drive innovation in ICT and service provision. (E.
Cosgrave et al. 2014)
Once E. Congrave et al. (2014) showed the main principles of the Public Value Management and
those that needs to drive the Smart Cityés

implement the concept about how Smart City can deliver Public Value, through the public sector

devel

|l ens. Hence, they recover the key concepts of the

light.

Performing Efficiently: The obvious link hereiswi t h t heat 6 op®©i wofiSmaet Cioyr y

projects. However, because the PVM paradigm calls governments to reassess how they provide
value in the city, a distinct crossover with the information marketplace emerges. In the creation of
the information marketplace, city leaders need to understand how to foster public value in the
wider city ecosystem. This might be through investment in the technology sector, fostering
innovation through funded competitions. The PVM approach supports this shift in focus by arguing
for a more holistic approach to value creation in the city that does not focus solely on the delivery
of services. In this way, an adoption of the PVM approach may support leaders in capitalizing on
the information marketplace.

Being Accountable: here the focus is two-fold for public sector: on one side it needs to be
accountable for third parties and on the other for citizens. For the first ones, lastly governments
have restricted their responsibility over the public services delivery, lowering their impact on public.
Hence, it is needed to find creative ways to engage with responsible parties. In this regard, ICT

may have a role to play here in fostering better communications or joining-up infrastructure

(0]

projects so that there is great eityleadersneedtodobtert i on s h

effective communication with them. Hence, if they feel genuine accountability by the public sector,
they appreciate the way in which city leaders are accountable for their actions. As such, an open
approach, in the spending regard too, is required to city managers. This environment would
contribute, in turn, to the information marketplace.

Being Responsive to Public Needs: A key part of the PVM paradigm is a responsive and
reflexive approach to the needs of the citizenry. Effective public dialogue that can be fed into
investment decisions is essential in achieving this. Importantly, this interaction and understanding

of citizen needs must be translated into appropriate action and investment.

Gaining Trust: new technol ogi es, | CTds i mprovements in

more open and transparent approach. The PVM
citizens and gaining trust, is clearly going to play an important part in managing the relationship
between citizens and public and political leaders, whether or not they have a desire to engage

with the transparency and open data movement. Here there is the huge debate about privacy: in
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fact, citizens can become quite sensitized to perceived privacy violations with respect to their
personal data. In this sense, governments are responding with legislations to regulate this issue.
For instance, the GDPR entered into force on May 2018 that involves all the European countries,
but with it also Japan and Canada have updated their domestic privacy laws.

Hence, E.Cosgrave et al. highlighted the conceptual connections of Public Value Management
paradigm with the emerging factors that are characterizing Smart Cities today.

This allowed us to understand which could need to be the role of Public Sector in enhancing the
smartness in cities. In fact, if governments are able to understand their selves as body that dealing
with complexity, trying to be responsive to needs and think in the long term, they can get more out
of Smart Cities. In parallel, city managers need necessarily to be able to deal and implement ICT,
through the public lens. From this point of view, public managers can come to make better
decisions, based on a more coherent understanding of the role of technology in achieving their

core aims.

PUBLIC VALUE MANAGEMENT

Performing Being - Being
efficiently Gaining trust responsive

SMART CITY
L Service Information
Optimization . .
innovation market place

Figure 7: Public Value Management within Smart City's concept (E. Cosgrave, 2014)
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4.2 The managerial challenge beyond technological

opportunities

As A McKinsey Global Institute report, fiThe Internet of Things: Mapping the Value Beyond the
Hyped st Gitiesshswve become the locus of a great deal of innovation and experimentation
through the Smart City initiatives and entrepreneurship. Since cities are the engines of global
economic growth 8 the 600 largest cities in the world are expected to generate 65 percent of
global GDP growth through 2025 8 the impact of 10T technologies can be substantial. The ability
to link the physical world to the Internet and other data networks has profound implications for
society and the economy. More than the next evolution of information technology, the Internet of
Things redefines how cities engage with the physical world and makes possible computer-
mediatedways of doing business, managing public infreé
that were not previously. And cities have the most to gain: they are engines of global economic
growth, states that 40% of the value of the Internet of Things (I0T) in cities is enabled by systems
interoperability. Figure 8 illustrates the importance of this concept of scale and interconnectedness
in Smart Cities, using urban transportation as an example. The cars are connected to networks
and become part of a system of other smart things, which can share, communicate, and work
together. Cities are, by definition, systems of interconnected physical and human systems, and
this is what makes digital transformation challenging. The ICT systems must mirror the physical
and human systems to also work as systems of interconnected systems as this provides the basis

for solving systemic and complex urban problems.
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A SMART CITY IS A SYSTEM OF SYSTEMS

conngg::éthsat SYStern o SYSterns
8.0 ‘

aL

Smart ]

City
System
A

Figure 8: The Value of Connecting Systems: Intelligent Transportation

Hence, through the data management cities can share information with other systems and
ultimately with residents, police officers, and drivers using additional intelligent edge devices such
as acoustic sensors, video cameras, and environmental sensors.
This interconnectedness must be part of an articulated enterprisewide Smart City strategic plan
supported by dedicated leadership teams. In this sense, there is the necessity to redesign the
organizations within the public structure, in our help, R. Yesner underlines three main elements to
scale up and accelerate Smart City initiatives through the exploitation of the big data®. We choose
its research, developed for Microsoft Whitepaper, because he underlined the main elements to
consider when a strategy needs to put in place. These three aspects are very common in the
literacy, anyway he saw and studied them as integral part of the change that public wants to deliver
to citizens. The three aspects are:
1 Governance: Compliance implies meeting or complying with a policy, law, or guideline.
However, in some cases, cities actually lack updated policies to deal with the Smart City
IT environment. Policies around data use, privacy, cybersecurity, and accessibility must

be created.

SHe al so poi nt s o intlenfeptd irmSmarbGitiessndiatiees, buirthis research wants to

focus on the data management, leaving the technical part outside the thesis. For this reason, the

platforms, that have no a strategic role, are left outside.
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1 Processes: Cities must understand their risk profile and implement ways to manage risk
so that they can be innovative, think up new solutions and services, and test these services
in a fail-fast, iterative way.
f Human Resources: Wi th a shortage of needed kkllilm®sgoa
workers and updating workplace policies are important changes to consider.
These three areas combine considerations about scalable data and infrastructure with important
issues like work processes and needed skills, procurement roadblocks, and a broader vision of
how a transformed Smart City can behave in the future. In particular, this whitepaper addresses
four elements of each of these areas that are vital for deriving maximum value and impact from
Smart City initiatives. These three elements will be later used to study the real cases, because the
main assumption is that the data management needs to be transversally studied following these
three aspects. This is because every strategy can be set considering its governance, the process
to follow and the human resources to put in place.
In the table below (Table 5), the key elements we are going to deepen are resumed. Through this
table, we can now understand, case by case, how the public managers influence the development
of a Smart City strategy. In particular, the key elements directly influenced by the public sector are
underlined, so in the case study research, we will try to understand if those elements are
influenced positively or negatively by the urban managers.
Going at the hearth of our research, so data manag

initiatives using data as main tool are organized in term of governance, processes and human

resources.
Governance Processes Human Resources
Role of public .
. . . . Skills deployed for the
administration: promoter, Iterative or linear process coiact
enabler or developer L
Role of stakeholders Human Resources put in
. ) o Methodology: how the p
(private firms, universities, ; . place by the public
knowledge is acquired . )
etc.) administration )
Role of citizens: users, Project management: how .
" . o Role of public managers
civic hackers or helper to realize the activities
N\ AN VAN J

Table 5: key elements to evaluate a Smart City's strategy (R. Yesner)
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4.2.1 Governance

As stated before, important economic, demographic, social, tech and political changes are
happening, modifying the referral environment of cities and territories. They are even more
complex and dynamic (Camagni, 2002). Hence, cities need to adapt to competition and to
implement entrepreneurial strategies of local government aiming at anticipate the market.
(Camagni, 1992; Van den Berg, Braun, 1999). Traditionally, the public actor and its managers
needed to define the development guidelines, mostly at an infrastructural layer, but today that
instruments and logics do not seem to be particularly effective. Consequently, the strategies are
developed at an integrated | evel, -privatesynergies, on
new forms of governance based on a shared planning (Quattrone, 2001; Ciciotti, Spaziante, 2000).

Hence, the local development realizes itself through horizontal urban networks. The governance

t heme was deepened in the fLi GowrnaBde &omenissiod tBad 1 O

underlined the actions and goals for the local development of cities:
1 Integrated and strategic planning
Public-private partnerships
Coordination between politics and community actions
Competencesd decentralization
Competition among cities and territories
The economic development
The technological innovation
The globalization

Shared decision-making process among economic actors

= =4 4 -4 -4 A -—a -5 -2

Transparency over the conditions and factors that have favored the adoptions of new
methods and instrument for decisions

The idea of governance that extends in this way to the many functions and will be coordinated in
the Smart City, is a relatively new prospect and is part of the wider debate about decentralization
of governance in the information age (J.E. Innes et al. 2010). It relates strongly to privacy, security
as well as economic performance, social inclusivity and a host of issues that are being changed
by new ICT (M. Batty et al. 2012). One of the first steps toward a Smart City is to understand and
communicate the value of these connected systems to stakeholders 8 whether the city council or
department heads, city employees, or the community at large d so that Smart City initiatives are
funded, supported, and properly implemented (J. Manyika et al. 2015). The role of local
governance is then to be promoter, so it has the idea of use data in some specific ways, enabler,

SO it sets the environment in which stakeholders and different actors will work to deliver the final
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initiative, or develop, so it has a more technical role, in which, by putting in place its competences,
it is in charge with the development of the technology part. Hence, the first two positions underline
the institutional complexity too, because sometimes it is necessary to influence the national politics
and, there is needed to coordinate the environmental and organizational conditions to gain and
realize shared values. In this sense, planning and programs are instruments used for this
coordination (D. Cavenago, 2004).

As just seen, the role of the public actor is still important, if not essential, in the strategic planning
processes of Smart Cities. It is essential because the local administration is responsible for the
local public management, for the necessity resources for the development; hence, it is legitimate
to define the most important strategies (D. Cavenago, 2004). This presents an idea of
democratization, where traditional roles are changed. Governments will become solution
enablers, while businesses will embrace collaboration and citizens will become city co-developers
(N. Ismail, 2018).

About governance in data age, it is important to define clear policies and guidelines, so then the
technology suppliers will write the code to comply with those policies. A clear example of this
occurs with data sovereignty laws that vary from country to country; cloud-hosted data in one
country will follow different policies and, therefore, have a different architecture than cloud-hosted
data in another country. For example, Japan passed the Amended Act on the Protection of
Personal Information (APPI), which went into effect in May 2017, and the EU has its General Data
Protection Regulation (GDPR). The hacking will continue until security improves, and Smart Cities
need to work with higher levels of government, as well as their own local legal teams and policy
experts, to put in place clearer information management governance policies around the creation,
use, and retirement of data. For instance, data governance questions such as who owns, who
analyzes, and who has access to data, as well as what are the rights of data owners and data
subjects, will need to be addressed along with the rules for how data and physical devices are
kept secure. (R. Yesner, 2017). We have already argued that a much stronger intelligence function
is required for coordinating the many different components that comprise the Smart City. These
will depend on some sort of structure that brings together traditional functions of government and
business. Business has the expertise in providing hardware, software and data solutions enabling
cities to be smarter while government is engaging users of services, community and citizen

interests whose traditional focus in on the quality of life of their communities.

99



4.2.2 Processes

Microsoft Whitepaper about the digital transformation of Smart Cities (R. Yesner, 2017) claims
that cities, like most government organizations, are risk adverse. The attitude to the risk is
different: in fact, just few cities want to be the leaders, some want to be fast followers, and many
adopt a wait-and-see attitude to new ideas, products, and services until they have been proven to
work and deliver desired value and outcomes. This behavior is explainable by the fact that local
governments are responsible for spending taxpayer money, and failure is seen, at the very least,
as waste and, at most, as ineptitude or even corruption. These results, unfortunately, in rigid
procurement structures that not only combat favoritism but also innovation and a consistent lack
of expertise in risk and innovation management.
Cities, Yesner continues, need to understand and increase their risk tolerance and learn how to
manage risk and innovation. But, being innovative requires:

A Exposing to failure

A Trying new things

A Using an iterative process built upon success and failures over time
To overcome this situation there is the possibility of hiring someone institutionally in charge of
innovation, like a chief innovation officer, with a team of experts who understand how to deploy
iterative processes for designing and trying new ideas and who can serve as internal consultants
for all the departments in a city. These innovation managers will address questions like how to
pilot new ideas in short periods of time at minimal capital cost. Cities are moving in this direction
today in terms of hiring innovation managers, but many do not have teams or expertise, beyond
legal and contracting support, to truly bring ideas in from city workers and the community and test
and fail fast in an iterative, learning environment. The community involvement in the decision-
making process helps in reducing the risk, because the feedback are directly collected by the
customers. Furthermore, this is an educational tool so that people are involved in the process of
trying new ideas, and they fully understand initiatives.
Finally, innovation requires some level of procurement reform. Oftentimes, this means forming
guasi-governmental organizations or partnerships that operate outside of traditional procurement
rules, which can be an effective workaround and also a way to find needed funding for new ideas.
Risk is also lowered when shared, not just with the private sector but with other cities. These are
important tools to bring innovation, at lower risk, to municipalities (R. Yesner, 2017).
Passing to the procedure within the initiatives followed by the public managers, C. Orlowski et al.
(2016) propose three key levels for the implementation of business processes in Smart Cities.

Each of these levels is a certain organizational level. Such an approach makes it easier for the
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persons modeling business processes to analyze the knowledge sources supporting specific
activities (knowledge level) in the modeling area, and also indicates the activities (project level),
which should be affected during the development of smart cities systems.

AMethodology (knowledge) level is the highest layer of the model of the implementation of
business processes; this layer is to provide appropriate knowledge required in order to carry out
modeling and implementation processes. Hence the presence of this layer in the model gives the
modeling persons and implementing persons insight into necessary sources of substantive
knowledge used in the management of development projects. This layer is aimed at ensuring,
inter alia, best practices applied in IT projects, with a recommendation to make use of approaches
for documentation management and for improving what was already created, through a lean
approach.

A The second | ev eprojeztfmanapeenennlewtleik. the malizatioreof particular
organizational activities aimed at the delivery of service or initiative. The best practices from the
higher level provide knowledge for this management level, for which the project manager is in
charge. This level aims at the delivery of procedure patterns to be applied by the development
team creating smart cities solutions. Thus, the last set of management activities is the realization
of the implementation processes, reflecting the development level.

ADevelopment team level, i.e. the model level dedicated to the development team in order to
deliver some procedures of operation. At this level, firstly one should refer to the interpretation of
guidelines, which are to be modeled in the form of a business process, which subsequently should
be verified. Next, when the process model is in accordance with the guidelines (documentation),
it may be converted into an interpretable form by means of dedicated tools applied for the

development of smart cities systems (C. Orlowski et al. 2016)

4.2.3 Human Resources

fAfter a decade of trial and error, municipal leaders are realizing that smart-city strategies start
with people, not technology. ®With this statement the study developed by McKensey Global
Institute (J. Woetzel et al., 2018), underlines the importance of having an efficient and update
talent base to design Smart Cities initiatives. In fact, cities must also have the technical capacity
in their agencies and departments, and committed leadership is essential. Hence, the strategic
path to develop a Smatrt City certainly requires a re-balancing and an investment in new skills (D.
Cavenago, 2004).
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The global workforce is changing compared to that of the past: in fact, it is diverse across
ethnicities, gender, and age, though generally, the workforce is older across all geographies. The
nowadays workforce has these characteristics (R. Yesner et al., 2017):

Skilled and specialized. Globally, the workforce is becoming
These skilled workers want higher wages, good benefits, and modern work environments. Often,
they are also attracted to interesting projects that can show they are making an impact on the lives
of residents.

Global and connected. Workers move around more frequently and in search for better job
opportunities, and many developing countries are producing at least as many skilled, educated
workers and managers as developed countries.

Remote. Working from remote locations no longer prevents employees from communicating with
their colleagues, allowing teams to collaborate with greater ease across locations and offer flexible
work options, such as working from home.

They also come with potential negative repercussions: such as the dearth of experienced leaders,
a lack of cultural knowledge from non-native employees and a lack of institutional knowledge from
younger employees, inconsistent educational standards with workers from different origin
countries and a desire for work perks that may be hard for cities to offer, such as working remotely,
flexible hours, or higher compensation. Th e fitcasise nt s pr of ound. Meanwhi | ¢
from which talent might be recruited are also realigning. Forecasts show that over the next decade,
new, and sometimes unlikely, regions in the world, such as emerging economies in Asia/Pacific
and Africa, will generate a surplus of talent. In contrast, other regions, such as the United States
and much of Europe, wi | | confront the need to und:é
demands for more advanced skill sets.

For all these reasons, implementing a Smart City strategy can be extremely challenging and
requires significant changes in existing workers. For example, work orders that come directly from
residents via mobile apps, smart parking systems that show violations on demand, and intelligent
assistants that take over mundane and repetitive service requests all require workers to be
retrained, change workflows, and adopt new mindsets (J. Manyika et al., 2015). All of these need
to be effectively managed in order to take advantage of increased worker productivity and
operational efficiencies. Municipal workers, who for years may have been dealing with the same
IT systems and work processes, now need the expertise and training to deal with the fast pace of
ongoing disruption in technology and business models (R. Yesner, 2017). Hence, when we think
of connecting systems, one must consider the systems all the way from the cloud platform to the
edge point at which a worker delivers a service. In Smart Cities, new services often result in new

work processes and new types of devices and applications, which can be both exciting and
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daunting for employees. The competition for skilled workers in areas such as analytics,
cybersecurity, and cloud supplier management (also in high demand in the private sector) require

that Smart Cities consi der nr e sérkplade practceés toeakgn st i n g
with workforce demographics and preferences. The reskilling process can happen through
processes of generation and transferring of tacit knowledge within the urban territories, according
procedures of learning by doing (Arrow, 1962), learning by using (Rosemberg, 1982), learning to

learn (Ellis, 1965), learning by interacting (Lipparini, Lorenzoni, 1996).

Smart City initiatives using Internet of Things implementation and data management need to

deploy and manage loT applications, that require technical depth that most city governments

currently do not possess. Cities that develop this capacity will be ahead in the race to capture loT

benefits. City leaders must also have the political will to drive 0T adoptiond to find the funding

and make the organizational changes needed to regulate or operate the systems that use IoT
technology (J. Manyika et al., 2015). As with other productivity-improving technologies, 10T will

affect workers in different ways. The value of some types of knowledge workers is likely to increase

since the Internet of Things will create new needs for human judgment and decision making. The

impact on service workers will vary. Demand for workers in some services, such as food
preparation, office and home cleaning services, security, and retail checkout, could fall as such

tasks are automated, at least in high-wage economies. In general, manual work will come under

increasing pressure from IoT and smart machines, but 10T will open up some new employment
opportunities, too. Workers will be needed to install and maintain the physical elements of loT

systemsd sensors, cameras, transponders, and so on. Other workers will be needed to design,

develop, sell, and support I0T systems. (J. Manyika et al., 2015). The crucialrol e i n t he t al
demand in cities (but even in all the businesses) is now covered by the data scientists. In public
administrations, they will be responsible not only of data analysis, but also to data management,

in order to recover, preserve and transform the raw data efficiently and effectively. Anyway
nowadays, data scientists are in talentsd market,
it is also possible to create heterogeneous teams to allow the aggregation of different

competences,al | owi ng to overcome the availability of da
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4.3 The public administration strategic point of view: the role of

data in Smart Cities

AiCountries will f ErgBdhmidtdrecutive ChaiBnargof Gdagte fram 2001 to 2015)

4.3.1 General introduction about data in cities:

Everyone leaves behind an incredible mass of data, just think of calls, purchases, kilometers
traveled by walk or by car, messages, tweets, pictures published on social media and so on. All
of us leave a virtual trace of this kind of data every day of our life. In particular, in cities every trace
is stored in digital databases. We all create digital copies of our physical world, building the so-
called collective memory (Ratti, 2017). E. Schmidt observed that every two days humans create
a quantity of data equal to those produced from the sunrise of the civilization to 2003, close to five
extrabytes®. In fact, it has been remarked that more than 80% ofthe wor | dés dat
created in recent years. For some, data has become a subtle force of its own and has affected
their daily lives. For others, who perhaps work with it on a daily basis, an image of a tidal wave
comes to mind (D. Kennedy et al. 2015). It has been said that we have entered the age of the so-
called Big Data, where data are everywhere at any time. This has opened a vast number of
opportunities for new value creation, moving forward. The phenomenon of Big Data is not properly
theme of this thesis, but it can help us to do a parallelism with the amount and typologies of data
t hat every public administration deals wit
guestionnaire that citizens fill to understand the satisfaction of a service, another example can be
the data coming from transportation, that are completely different from those from social media
and so on. These cases are shown to understand that deal with data for public administration
means deal with Big Data. Hence, understanding their characteristics can be useful in order to
understand the environment in which public managers work. Big Data phenomenon has long been
characterized by 3 Vs: Volume, Velocity and Variety in data types that have been created at ever-
increasing rates (Doug Laney, 2001). Volume is referred to the vast amount of data produced
nowadays every second. The velocity is about the speed at which new data is generated and the
speed at which data moves around. The variety instead is referred to the different types of data
we can now use; in fact, the 80 percent of t
necessary to put in place machine learning techniques to conform the databases (B. Marr, 2015).

In recent years, IBM introduced two more Vs to the Big Data description: Veracity and Value. The

4 One extrabyte is 1018 bytes
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veracity refers to the messiness or
trustworthiness of data, because, .
with many forms of big data, quality

and accuracy are less controllable,
think about to the Twitter posts that VALUE 5 Vs

use hashtags, abbreviations or

typos, so sometimes we need to
deal with lack of accuracy or quality
(B. Marr, 2015). Anyway, in our

analysis, the most important
characteristic of Big Data is the Figure 9: The 5 Vs characteristics of Big Data

value that city managers can extract

from it. The value is the intrinsic essence of every data, so the evidence-based approach needs
to start from this V.

Big Data gained a central position with the advent of the social web and the emergence of
interconnected devices that have (almost overnight) created a world where data of all types of
information exists, particularly personal. In this environment, smartphone plays a crucial role: their
penetration is at the edge, in fact there are now five billion mobile users worldwide, and
smartphones account for the majority of subscriptions. The number of global smartphone users
has been projected to hit 6.1 billion by 2020, driven by continuing growth in developing economies
(J. Woetzel et al. 2018). Smartphones and connected computers and devices have allowed us to
monitor and share everything i from the weather, our geographic location, health, fitness levels,
finances to household energy consumption, to name but a few. A new scope opens up for what
can be controlled in cities through Big Data. From the commercial world, it has been shown that
organizations that effectively use the data to drive decisions in their organizations out-perform
their competitors by a margin of 5% to 6% (F. Provost et al., 2013). This approach equally applies
to the city managers at the management of their operations (D. Kennedy et al. 2015). Hence, to
make a city smarter, it is required a connected city, because the Smart Cities of the future will be
imprinted to the diffuse informatics advent, that will allow real-time connections, interactions and
communications. Of course, the use of Big Data only partially overlaps with the debate about data
management within public sector, anyway there are many commons, because the reality of Big
Data can be said very close to the amount and variety of data that urban managers need to face
to set a winning strategy. Hence, there are two distinct topics in this section: deal with data within
public administration can be assimilable to deal with Big Data; then, the second matter, that is the

core of our research, is the strategic use of such data.
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In this direction, PwC (K. Nikitin et al. 2016) proposed a hew concept: the data-driven cities where
the basic elements used in their management are data, technologies for their processing and
government agencies using them. When developing data-driven solutions it is required to assess
and consider expected effect, which will require optimal set of initiatives in accordance with their
implementation. A data-driven city is characterized by ability of agencies of city management to
use technologies for generation of data flows, their processing and analysis aimed at the adoption
of solutions for improvement of living standards of residents thanks to development of social,
economic and ecological areas of urban environment. In other words, management of data-driven
city may be a basic driver for transformation of city services and innovations and significantly
change management principles of urban environment. To confirm these needs of environmental
and technological change, Professor Kitchin during a lesson at the National Institute for regional
and spatial analysis, underlined that a Smart City needs to have real-time and joined up
information, makes knowable and controllable in new ways, to enhance the creativity and the
citizens©6 palnfact,dn terrast of technologimad development, a Smart City needs
network of data-collecting sensors and devices, comprehensive broadband and wireless network,
and platforms on which data can be stored and shared. These network infrastructures, as a by-
product of their normal operations, allow for sensing and collecting massive repositories of spatio-
temporal data, such as the call detail records from mobile phones and the GPS tracks from

navigation devices, which represent society-wide proxies for human mobile activities (M. Batty et

al. 2012). Hence,wec an suggest that 6édat a ¢ o vieaboutatiizaton i

of data and new technologiesd the Internet, sensors, and social mediad to identify, collect,
generate, share and employ data developed for and by the citizens, urban governments,
businesses and academia, to create smart and sustainable urban solutions in local areas and
communities (K. Paskaleva et al. 2017).
In this Big Data environment,thev al ue proposition for cities
seen in the strategic context. More broadly, the ¢ i tvglude proposition needs to be based on (D.
Kennedy, 2015):
1 Cost savings through the consolidation, monitoring and optimization of shared ICT assets
and services
I Stimulating business by creating a city-wide digital strategy that fosters economic growth
through access to broadband and Wi-Fi services
1 The driving of efficient citizen relationships systems geared to resolving their requests and
complaints on first call and benchmarked call closure times
1 Lowering costs by providing for an analytics capability to monitor and optimize city

processes and resources that can be benchmarked against international standards
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1 An ability to provide for enhanced second-tier, cross-department and agency support to
the citizen and moving away from operations that work in silos
Along with new technologies, data-driven decision-making is a crucial part of this thesis. Data is

essential for evidenced-based policymaking and effective investment in and management of

infrastructure in a city. (World City Report 2016). | n f act , Aliving in an
with an appropriate quantityThe évidencethasedragptoaciois O

extremely useful to understand what the city does and take decisions or implement strategies to
make it more liveable and sustainable. For instance, data can respond to questions such as what
are the most popular itineraries followed by individual travel and what is the spatio-temporal
distribution of such travel? How do people behave when approaching a key attractor, such as a
big station or airport? How do people reach and leave the site of an extraordinary event, such as
an important football match? How can we predict areas of dense traffic in the near future? How
can we characterize traffic jams and congestion? (M. Batty et al. 2012)

These are just some examples to understand how the mobility works within cities, but the
guestions can be infinite and the fields of application too. But before trying to respond to these
kind of questions, we need to understand how cities can gather data. Hence, to collect and analyze
data, according to professor C. Ratti (2017), there are two ways: the opportunistic sensing and
the sensors-based analysis. In the opportunistic sensing, data are collected, stored and utilized
for a specific purpose, but then they are analyzed in a different contest, to arrive to new
conclusions. This can happen because data are multidimensional, and every dimension, even if
its aim is specific, can be exploited in creative and unexpected forms. For instance, the payments
with credit cards register the identity of the purchaser, but we can also know what he or she has
bought and how much he or she has spent. These data can be extremely helpful to understand
where the city users spend their money most, in order to target specific campaigns. The message
behind this technique is that data can be examined singularly, but we can arrive to results much
more interesting crossing and overlapping them. Along with the opportunistic sensing, Carlo Ratti
presents another way of producing and analyzing data: using sensors. In fact, by distributing
sensors around the city, public managers can be able to collect specific data, to be used to
implement city strategy and to make decisions. Integrating the technology within the city
environment, there is the possibility to gain exhaustive and precise data, useful for mapping an
existing system, for revealing dynamics never emerged or for seeing a world under a new
perspective. For example, Google Street View car have registered infinite 360° landscapes. After
the first five years of activity they have declared to have taken photographs of eight million
kilometers of roads in 39 countries. Hence, as digital elements are integrated with the physical

space, urban managers can study many other different aspects connected to it. This technique
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will be later explained using the TrashTrack project. The sensors-based approach generate a
continuous information flow, Carlo Ratti describes it using three main components: the
instruments, the omnipresent sensors that disclose environmental conditions and material and
human flows; the analysis, algorithms that examine a great amount of data to understand the
present and predict future scenarios; then there are the actuators, digital controlled devices,
capable of reacting to data in real time, affecting the physical space.

In this data environment within cities, another important consideration needs to be devoted to the
role of public administration. In fact, city government does not have to be the sole funder and
operator of every type of service and infrastructure system. While public administrators implement
most of the Smart Cities applications, the majority of the initial investment could come from private
actors. Public financing may be reserved for only those public goods that must be provided by the
government. Furthermore, more than half of the initial investment that needs to be made by the
public sector would generate a positive financial return, which opens the door to partnerships.
Adding more actors to the mix is positive, since it increases adoption and applies more creativity
to the available data. When private-sector innovations spring up organically, the role of
government may involve regulating, convening key actors, offering subsidies, or changing
purchasing decisions. Rather than taking a master-planning approach, some cities position
themselves as ecosystems, creating consortia and even physical collaboration spaces (J. Woetzel
et al. 2018).

This section has been developed to understand which the general picture of data within cities is
and how different the situation is f o r public fAenterpriseso. Now see

managers can encounter.

4.3.2 Data typologies

The process to analyze data is long and complex, because city6 slata scientists need to face
quality problems, related to vast amount of data collected and to the variety of data present in a
city. Hence, data needs to be preprocessed, through the data cleansing and data quality checking
that allows to keep only high-quality data. Then it is necessary to develop the data anonymization,
because city data may contain sensitive information. After this phase, there is the data sharing
and publication, where data are made available to city managers, citizens or stakeholders to
different purposes. Hence, data are loaded into the data management system for publication. We
are not interested in the technical parts of this process because the point of view is that of city
managers, so the most interesting part is that related to the knowledge and decision-making

process extracted from the business intelligence. Anyway, in order to have a greater picture of the
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managerial point of view, it is needed to know which kind of data are made available for the
strategy developing. Hence, according to the degree of information disclosure, X. Liu et al. 2017,
the NIST (National Institute of Standards and Technology)® and the GDPR® developed by the
European Commission help us to understand which types of data can arrive in the hands of city
managers.

Identification data are the information for the personal identification, they allow the direct
identification of the person. According to the NIST definition among these data there are name
and surname, home address, email address, passport number, drive license number, digital
identity, born date, born place, etc.

Sensitive data (now called Data subjected to special treatment) are those personal data
revealing racial or ethnic origin, political opinions, religious or philosophical beliefs; trade-union
membership; genetic data, biometric data processed solely to identify a human being; health-
related data; data concerning a(Apicderdsra® 6f SDPRe
Sensitive data can be used to identify an individual by linking to external and confidential
information. Therefore, these values will never be shared or published on open data platform. The
ID attribute value is anonymized. The data access to sensitive data is usually strongly restricted
by law because the access to the data can result in compromising a person, a system, an
application, or other business functions. The access can only be granted to people with personal
authorization or those with a business need to know, such as police, and civil administrators.
Therefore, a mechanism is needed to model privacy requirements and user privacy preferences
so that privacy policies can be enforced in a data platform. In addition, GDPR adds the explicit
consensus, because they refer to aspects particularly private for the individual. For example, the
European Commission states that one can process sensitive data only if he or she have received
explicit consent, if this is a vital interest of the person, if the data is processed for reasons of public
interest in the field of public health, if the data is processed for archiving, scientific or historical
research purposes or statistical purposes on the basis of EU or national law and other, if the
person manifestly made public his or her data or if EU or national law or a collective agreement,
requires your company/organization to process the data to comply with its obligations and rights,
and those of the individuals, in the fields of employment, social security and social protection law.
Quasi-sensitive data can be linked to sensitive data to expose individuals, such as energy

consumption data and employee salaries. Quasi-sensitive data, however, are much less revealing

5NIST is a U.S. government agency in charge with the technologies management. Its task is the developing
of standards, technologies and methodologies to promote production and commerce.

6 We have chosen the GDPR because the thesis was developed in Europe and took all the data regulations
would have meant to complicate the work. Anyway, we have only put the data categories, not the regulation
per se.
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if they are not linked to sensitive data. For many analysis tasks, quasi-sensitive data are sufficient,
such as pattern discovery and clustering based on the found patterns.

Public data: Smart cities share a variety of data between citizens, government agencies, and
organizations, such as video, code, books, software, and government documents, called public
data or open data. Non-sensitive data can be treated as open data published without copyright
restriction or privacy issue. The data within this category could be governmental documents about
public policies, urban or environment development plans, city transportation, population, etc.,
which are the area closely related to the life of citizens. ICT solutions of managing open data
require that the data should be formatted and made accessible so that citizens themselves can
reuse the data at their discretion, or companies can use the data and data access to create new,
innovative services or applications. Non-sensitive data can be processed according to open
standards in order to make the data discovered, accessed, and shared easily.

Smart city data are published for applications or for services to create new opportunities of
knowledge-based decision making. The data are collected from a variety of sources, which are
often very diverse and complex, e.g., having different types, formats, meanings, and sizes.
Furthermore, Smart City data usually have a lot of quality issues, e.g., lacking consistency,
completeness, correctness, and accuracy. At the same time data, quality is crucial to provide
correct information for decision making. In other words, bad quality data may lead to incorrect
analytic results, wrong decision making, with potentially disastrous results. Although there exist
many platforms which publish data without processing procedures, quality KPIs, and quality
controls, a robust data platform should provide data with a certain degree of quality guarantee,
e.g., publish well-prepared data sets, or otherwise provide some indicators of showing data quality
issues (X. Liu et al. 2017).
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4.3.3 Data process flow

Anyway, to make the difference will not be the data collected from sensors but the usage of them.
In fact, the data transformation into relevant information and their employment to create new
products and services for citizens is what will allow public managers to renovate our cities into
smarter ones. Hence, in order to understand how city managers can arrive to the extract
knowledge from city data and implement a Smart City strategy, K Paskaleva et al. (2017) proposed
a process flow (See Fig. 5) to follow to implement the data governance within the Smart City.
Anyway, before going to the data management per se, it is necessary to identify the problem urban
managers want to address developing Smart City initiatives (J. Gover, 2018). The problem
identification is a crucial step to pass through because it can determine the success or not of the
project. Then, managers need to assess data readiness, now the process flow identified by K.
Paskaleva can be extremely useful (see Figure 10f or an overvi ew oJfThid
study was developed through a survey among the cities of Manchester, Eindhoven and Stavanger
with the aim of understanding which the main criticisms for every step are. What is emerged is
follow:

Data collection and generation focus on the technical, policy, organizational, and regulatory
enablers and barriers to collect and generate data. The participants to the survey underlined a
range technical barrier to the data collection such as a lack of historical data, the difficulty in
managing a large amount of data or a lack of standardization of data formats.

Data management and sharing focus on the study of regulatory barriers to sharing data and if
novel approaches to data management are developed. The results show that further work is
required to communicate the data management principles and their governance perspective.
Interestingly, in this step, the universities play a key role for the data management. While the
barriers are the integration among multiple sources within single data platform and the privacy
issues to be faced.

Data use and legacy issues. Here the researches wanted to understand how cities expect the
data generated to be valuable to citizens, businesses, and municipal authorities and other public
bodies. In this regard, the authors underline that the value that can be extracted will be valuable
to citizens, in particular, through the open access to data, that allows to raise public awareness
and behavioral changes. For instance, energy consumption and environmental issues data can
lead citizens to decrease their consumptions. For what concerns privacy issues, we have already
mentioned it with the data typologies, so we do not deepen this aspect.

Data development and project working need to understand the effectiveness of a collaborative

approach to data collection and project working. Again, the central role is played by universities,
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as coordinators and mediators of this process. Here it is important to structure the project following
these steps: clearly define the goal(s) of the project, understanding which the best actions are to

reach the goal(s), which data are used, and which kind of analysis need to be put in place.
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Figure 10: Key pillars of data governance in Smart City initiatives (K. Paskaleva et al., 2017)

Once understand and use the data to address the problem identified before, there is the project
piloting, where trails and errors help managers to understand is their assumptions are still valid
in the reality. If the project works, the last step is the implementation and scale up of the model (J.
Gover, 2018).

In conclusion, the papers studied underlines that Smart City should not be alone along with the
process flow, but there is necessity to engage other stakeholders such as universities, businesses
or citizens to collaboratively identify, collect, generate and use data. Another important aspect to
be considered when cities want to use data to understand and monitor movements and behavior
is the integration of data sources. In fact, in order to realize the best picture of the city, data
necessary would come from different repositories. For instance, to fully realize the idea of an urban
mobility atlas for the smatrt city, there is the need to integrate increasingly richer sources of mobility
data, including the data from public transportation, road sensors, surveys and official statistics,
social media and participatory sensing, into coherently integrated databases, as well as
connecting mobility with socio-economic networks. This integration will be extremely relevant to
understanding how public energy saving transportation systems could satisfy the demand for
individual mobility (M. Batty et al. 2012).
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4.3.4 New ways of harnessing data in Smart Cities

With Big Data advent, city leaders are gaining more detailed, real-time picture of what is happening
within their city. In fact, having access to the vast amount of data possessed by cities, urban
managers can vastly improve service delivery and efficiencies. To this end, governments and
municipalities are looking to drive Open Data initiatives, where information locked in cities is made
available to citizens, businesses and other agencies to share, re-use and distribute around
cultural, scientific, finance, statistics, environment and transport themes (D. Kennedy, 2015).
Open data platforms are the last crucial ingredient of the technology base. Smart technologies run
on data and cities, with their immense scale and complexity, generate endless streams of it. They
create huge volumes of data on traffic flow, public transit systems, energy demand, crime
incidents, waste disposal, noise, weather patterns, outbreaks of infectious disease, and countless
other aspects of daily life. Yet this data only becomes useful once it is made available to actors
who can build smart applications out of it. Open data platforms do exactly that. They come in
multiple forms, from centralized open data portals to specialized real-time travel information
platforms. They allow for safe storage and adequate access to the different data sources that
power a Smart City, and they can provide the raw material for ongoing innovation. (J. Woetzel et
al. 2018).

m 0 pen Data Home Data About~ Learn~ Alerts ContactUs Blog Q
Q, building
Categories “b mesdiE Sort by | Most Relevant
Building Footprints rousisatecopment 2 Me
rament Shapefile of footprint outlines of buildings in New York City. Please see the following link for additiona Updated

QOctober 23, 2018

documentation- https://github.com/CityOfNewYork/nyc-geo-metadata/blob/master/Metadata/Metadata_BuildingF...

Views

Tags No tags assigned

Property Data (Buildings Information System) .z peizmen: ® Dataset

List of NYC Properties under DOB jurisdiction. We are working on improvements to this dataset to more accurately Updated
5 Y P
September 10, 2018
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Den Lene poses Tags clean web, jurisdiction, property, building 8117

Figure 11: Open Data portal of New York City
Open Data is significantly transforming the way local governments share information with citizens,
deliver services and monitor performance. The system enables public access to information and

more direct involvement in decision-making. The Urban Open Data movement aims to foster
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understanding of government information by the average citizen and is driven by commitments to
transparency and accountability. In the US, New York, San Francisco, Chicago, and Washington,
DC, have been at the forefront of the movement. Other cities around the world are also now
emerging as leaders, as for example Helsinki. Open data portal are made to disseminate various
types of information from public transport schedules and delays to crime statistics to healthcare
services, as happens in New York; or to let people have access to datasets for a better
understanding of local issues and possible solutions; then, as Mira Marcus, international press
director at Tel Aviv Global s a i lek firét thing we did was open our municipal database. Data is
the basis for so many start-u p s bedause open data initiatives are also a way to support local
business and services that deliver social and commercial value (World Cities Report 2016).

The other way to harness the potential of data for Smart Cities is the Internet of Things. It is
reaching a tipping point. As more people and new types of information are connected, Internet of
Things becomes an Internet of Everything 8 a network of networks where billions of connections
can create unprecedented opportunity for cities. The increasing use of Geographical Information
Systems allows spatially referenced data from diverse sources to be linked, thus providing a clear
picture of what is going on within cities (World Cities Report 2016). With the rapid build-out of the
I nternet of Things (1 0T),edtid | hans d oufiitba wibomad rntatn
sensors and actuators and connected to the Internet (McKinsey Global Institute, June 2015). The
loT is now at work all around us: RFID tags in packages track cargo shipments, GPS systems
guide drivers to their destinations, and smart thermostats turn off heat and air conditioning when
rooms are unoccupied. Adoption has accelerated as the costs of 10T sensors, processing power,
and cloud storage have steadily fallen. According to an estimation, the number of connected loT
devices exceeded t he wandthedddasis ppoegied o mmtishraom framr8.42 0 1 7
billion in 2017 to 20.4 billion by 2020. A city with strong communication networks can quickly and
securely transmit the data collected by smartphones and other sensors (J. Woetzel et al. 2018).
Carlo Ratti in his book talks about ubiquitous computing, term coined by Mark Weiser (1988), to
refer to this new reality of Smart City where the informatics is spread all around. According to
some scholars the I0T can be seen as the third informatic wave. This condition of spread
informatics, Ratti continues, let to support a solid ecosystem of communications between
machines and physical space. The ubiquitous computing trend is destined to transform the basic
experience within the urban environment. Hence, thanks to the new technologies, the urban
efficiency can be reached: an optimized city in real-time thanks to a digital operating system.
According to a study developed by McKensey Global Institute (J. Manyika et al. 2015), the
adoption rates for the loT applications could reach 40 to 80 percent in cities in advanced

economies in 2025, and 20 to 40 percent in cities in developing economies. The enabler factors
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are the investments needed, that often require public investment, access to the skills needed for
successful implementation and operation of loT-based systems and the usage of tax revenue.
Another important factor underlined by the study is the responsive citizenry. In fact, they estimate
that in cities with high proportion of well-educated residents, demand will likely be higher for the
benefits that 10T can bring. This can create a virtuous cycle: as successful applications build
awareness of benefits, more citizens would demand them. Hence, the public administration needs
to set the environment, promoting loT application, communicate the benefits connected to it and
then, use the data coming from these initiatives.

The consideration to do about hoimdidators xtwolmaint dat a
reasons. Firstly because when public managers put in place smart initiatives, it is necessary to
measure their effectiveness and efficiency, to understand something needs to be changed to

78 =
60 @ Dubai Mobility and tr

Figure 12: Comparison between Beijing and Dubai on citiesinmotion

improve the actual situation or in general to monitor it. The indicators for assessing smart city
projects serve to assess or evaluate single projects. They indicate the difference the project has
made, by comparing the situation without the project with the situation after the implementation of
the project. As such they can also serve to benchmark projects against each other (P. Bosh et al.,
2017). Secondly, because a city that is growing in technology, innovations, liveability needs to
communicate its progresses to attract more qualified people and investments and to compete on
a global scale with other cities. See for example, the website citiesinmotion.iese.edu where is
possible to compere cities around the world according indicators about economy, human capital,

governance and so on (see Figure 12 for the comparison between Dubai and Beijing).
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4.3.5 The importance of smart citizens and civic hackers

What have been explained by now, can be the key for change for cities. Anyway, it still misses
something, or maybe someone. I n fact,6 iCérloRatti
call s fAactuat i rSgart cifies, rSmart citizéne, 2014): vk need to change mostly
ci ti zens Qgivingtier the right isformation. The technologies are just a mean to improve
citizenso |ife; in fact, al | t he Smar-t City
traffic jams, using more efficiently the resources to gain more and find new ways to meet each
other, work and live better, etc. in this regard, to adopt and use new technologies, it is crucial that
citizens understand the real benefits they can bring to their life, to the cities and to the community.
This is possible thanks to the implementation of the innovations that nowadays allow a

bidirectional relationship. Letods think, f o

in the past i nf or mati on derived from a privileged

consumers, throughaseriesof f i x ed A n e virkeh sothéthsng chanbed,tthe adgent of
Internet completely revolutionized how people communicate: they shared ideas, ideologies or
thoughts, partially democratizing contents. In this environment, we now are immersed in this flow
of information, what Manuel Castells called
to the data, have acquired new powers of thinking, doing and transforming the public space,
creatinganu r b an i n nwave @atti, 2007% Dhis is the bottom-up initiative, so the innovation
that comes from people. This is possible thanks to the social platforms where citizens can
exchange opinions and allows the born of communities, in short, public managers can give the
power to assume an active role in their ecosystem. This step is essential because the citizens are
the final consumers of the proposals of <cit
hence, they have the power to orientate the technological development to the most desirable
direction. (Ratti, 2017). Hence, Smart Cities need to find ways to engage citizens. Thanks to the
Open Data initiatives, the public administrations can engage people to analyze data that can be
properly used and bring to the creation of new products and services (L. Flecchia, 2018). This kind
of personal initiative to solve public or personal problems, generating creative solutions using the
instruments make public by administrations, is called civic hacking. For instance, two Italian civic
hackers, Matteo Tempestini e Matteo Fortinii, have developed a website
(terremotocentroitalia.info) for the emergency management in Italy. They started this project
during the earthquake that hit the center Italy in 2016, because they realize that no digital
instruments were put in place to manage that situation. Hence, the practical help that citizens can

offer to the community and to the public administration has not to be undervalued.
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4.4 Main key takeaways from Chapter 4 and proposed theoretical

framework

This paragraph is devoted to resume what has been studied so far in this Chapter, with the main
aim of understanding the two aspects covered, the strategy and the data management, in order
to propose our theoretical framework in which the research question takes place. In fact the goal
of this thesis is to understand the nexus between the strategy and the data management.

By now, we have seen the main two aspects that this thesis tries to join to move our cities across

t he i nnov at:thestrdeyy andthe dajaenanagement. In fact, our aim is to understand

how data management can be used as tool for

strategy. In doing this step, we need to remember that the focus of this research is the managerial
one. Indeed, we are not interested in technical development of data collection, analytics and
visualization, we are focused in understand how strategic decisions are taken according to how
data management is implemented.

Anyway, the matter we need to pose our attention is how effectively data management can

publ

influence strategic decision. In fact, we have seensofarhow a strategyés analysis

projects can be deployed: through understanding how the governance is set, so which are the
general responsibilities regarding the initiative; through the analysis of the process followed,
always in a managerial way, so more focused on the steps to be done and how the knowledge is
acquired; and through the examination of the skills required, both internal and external. These
three dimensions let us study the main managerial guidelines set to success in this initiative. Once
realized how to analyze the strategic process, there was the necessity to explain the main tool
that allows public sectortodeploy Smart Citiesd initiatives:
Hence, we firstly introduced the argument generically talking about how public-sector encounters
data in their normal activities, the potentiality under covered and how the amount of data that
public administrations deal with can be assimilable to Big Data concept with its five characteristics:
the volume, the velocity, the variety, the veracity and the value. The latter, in particular, is that
feature that give public managers the possibility to extract knowledge and information from simple
data.

Once showed the environment regarding data in cities, it is presented in a simple way some
concern that lately is stressed public managers: the typologies of data and how to treat them.
Then, the best process to follow when applying data management is presented. Here there was
both the managerial and technical perspective, but it was necessary to understand how data need

to be managed.
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Afterwards, we have seen how data can be used within Smart City, underlining the most diffused

implementation in cities that concerns data. Among which we find the Open Data, where public

sector can pursue the Againing trusto characteri

through the openness of its datasets to its citizens. Another implementation is through the Internet
of Things initiatives. These projects are gaining attention, because, through the automation of

some services, letting objects animated, it is possible to collect incredible amount of data to

st

respondtoci ti zensd needs. Just think of smart parking

know the availability of parking to better drive motorists in free spaces. In this way, the pollution
given by cars is reduced, decreasing the time spent in looking for a parking, and, in parallel,
citizens can save their time. Again, another implementation, more concerning public sector, is
about the use of data to measure some key indicators, this process can be developed for a two-
fold objective: on one side, if indicators are communicating the value of the city can be used to
attract more tourists, but this is more about marketing and less about smartness; while, on the
other side, there is also an efficiency-matter. In fact, through analyzing and measuring processes,
public managers can find inconsistencies or inefficiency along them. This approach can be
assimilable to the optimization characteristic of Public Value Management paradigm. Lastly, we
have underlined the important role of citizens within a public-data environment. In fact, they can
be considered as a valuable help for public managers, because they are intrinsically interested in
the smart development of their cities. For this reason, they will be glad to help public sector. It
seems quite a strange phenomenon, but it is more spread than we think.
Once recovering all the themes faced in this chapter, it is necessary to set the research question
of this thesis:

Which is the role of data managemen
In fact, even if the literature is trying to analyze how data are shaping our cities today, there is the
necessity in finding the connection between data and strategy in Smart Cities.
In fact, it still missing a part about how public managers can deliver public value to their dwellers
through data management, that stays beyond almost every decision. In fact, once understood that
using data can improve our cities, what is their role? Why are they used? Why are not employ
other tools? And mor e, how the Asmarto conc
For this reason, we want to focus our study in the so-called data driven strategic decision process.
In particular, data driven strategic decision making is about collecting appropriate data, analyzing
that data in a meaningful fashion, getting the data into the hands of the people who need it, using
the data to increase efficiencies and improve performance and communicating data driven
decisions to key stakeholders (E. M. Masha, 2014).
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For what concerns the data management applied into smart initiatives, A. Meijer (2017) developed
the concept of fdatapolisq that perfectly resume the purpose of this thesis. According to his study,
the technological development is unstoppable and will bring us wealthier, safer and more
sustainable cities. Putting technology to use, however, is never entirely a matter of engineering
but of strategic, political and value-laden choices. Here the strategic perspective in the data use
for cities is at the center of h complexsetdfrelatibng
between political community of citizens and urban data-infrastructures: the political community
constructs data-infrastructures and, at the same time, these condition relations and interactions in
the political community of citizensd .Hence, according to the datapolis perspective, data
infrastructures and then their management will be inherently comprise into our future and the
strategic perspective is strongly correlated to it. Connected to this, A. Mejier speak about the
complexity concerning the involvement of different actors in a public-sector perspective, this
concept helps us in underlining the importance of studying governance, processes and human
resources to get these relations.

In the Figure below (Figure 13) the overview of the theoretical framework just proposed is
resumed. It can be noted that into a Smart
strategy and the data management, but it is no clear how the latter influences the first. The aim of
our thesis is to give a shape to the arrow, understanding which the role of data management into

Smart Citiesd strategy i s.
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Figure 13: Thesis' theoretical framework proposed: understanding how data management influences Smart Cities'

strategy
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5. METHODOLOGY

5.1 Overview of the methodological strategy

The methodological strategy adopted in this thesis aiming at answering the research question:
AWhich iIs thanagleneaft datda@im Smart Cities
In this sense, to me it is important to bring firstly my personal experience at Milan Municipality in
managing data for public administration purposes, in my case for the Tourism Department of the
city. Hence, in a methodological perspective this internship was developed like an action research
with the main scope of telling what | have done and how this can answer to the research question.
Anyway, before passing to this part, it was required to study a number of cases to enrich the
experiences using data management in different cities in the world to better classify also the action
research. The purposes in searching the best examples to bring are based on the theoretical
framework developed before: the governance, the processes and the human resources
perspective to understand how this type of initiatives are organized. Hence, since it is not required
to develop a deep understanding of each example, but the main objective is having enough
examples to generalize the answer to the research question, the secondary sources desk research
is then chosen as best theoretical methodology in this part.
The secondary sources desk resources is based on documents found online that describe the
different initiatives. While the kind of initiatives were selected according to the fields of application
defined before that characterized the Smart City.
Now, the two methodologies are presented.
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5.2 Secondary sources desk research Methodology

The theoretical framework developed so far, will be a valuable help in analyzing the secondary
sources afterwards. The case studies will cover all the fields of application described before,
except for the tourism, that will be later discussed using the action research framework. The
secondary sources desk research is the perfect tool to describe contemporary phenomenon in a
short and cheap way, that is the right scope of this thesis: understanding the role of data
management within Smaarvery rééent phenentenos that stattsetaghbe at the
top to-do lists of every developed city around the world. Before starting showing what has been
studied so far, it is needed to set the methodology guidelines for this part: first of all, secondary
sources are past data, such as datasets, articles, researches, that are re-analyzed and interpreted
according to a specific question research. we have chosen this kind of research for many reasons:
primarily because these sources are easily accessible through internet or library and the amount
of information that can be found on a specific topic or case are a lot. Then, since this is our first
work about this topic and in general, using secondary sources allowed us to use data and
information collected by professionals, such as researchers. Another reason it is a matter of time,
because the main aim we want to pursue with this kind of research is to define a broad picture of
possible data management utilization within Smart Cities strategy. Hence, collecting primary
sources would have meant spending much time in interviews or guestionnaire with people living
from US to Middle East, and our time and cost resources had not allowed us to develop such
initiatives. Then, the final reason is that what we needed to develop the research was just an
overview of the main actors involved in such initiatives and their dynamics, so not detailed data
about specific topic. So, secondary sources were the perfect way to collect data easily and quickly,
extracting the highest knowledge from them. On the other side, secondary sources desk research
brings with it also some disadvantages: the main one is that sometimes happened that we had
to contented of the internet findings with no possibility to deepen some interesting aspects
because none had done such studies, so some examples did not completely answer to our
question research. The method followed in secondary sources desk research was dependent case
by case. In fact, some examples did not require more than one secondary source because
public administration or research institutes drafted thorough report about the initiative, describing
all the different aspects and actors involved in s
publi shed the @ASmart Mo b inlohilitywould Ba8elclangedewittonrthie citp, b o ut h
describing in detail the Intelligent Transport System strategic plan for Singapore. While, some

other cases required more than one secondary source, because just one was not enough to
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develop all the relevant aspect outlined in the theoretical framework or because it did not

completely answer to the question research. Connected to this, the main sources we have used

in this research are qualitative data, coming from studies or report about initiatives, so coming

from external sources of data. The main sources come from governments, national and

international institutions, such as universities or health organizations, or scientific journals.

k

S

Passing to the process foll owed, according to fAOX
1) Firstofal | , it is necessary to develop the researc!
role of data management within Smart Citiesbo
because we have seen that literature is still poor of studies about how data is used in public
sector when developing a strategy. Then, the question needs to be specified according the
di fferent | ayers we have studied before: nHow

2)

3)

4)

AWho is in charge of t hese poblicomasagears® @all théi Whi c h

guestions to complete the overview and understand the role of different actors, who take
part of data-driven projects.

It is at this point, after reviewing the literature and specifying the research question, we
have to decide on which secondary sources to base our research. Hence, all the past
secondary sources found and studied to collect information and knowledge to answer to
the research question.

Then, being aware that secondary sources may not be fully appropriate for our research
question, another research is always a good thing. In fact, only few examples used just
one source, because most of the time it was required to find other sources of information
to depict a broader picture and better understand the forces play in such initiatives. In this

regard, when evaluating a secondary data, we needed to identify the aim of the original

. v
StUdy to not Iosmg the focus of the % Setting the research questions and related ones
L}

reseal’Ch hence every new Which is the role of data management into Smart Cities’ strategy?

secondary source used to develop

Selecting the main secondary sources to use to find

the study needs to be up to date :
the answer to the research question

and reliable.

€1/

AN

Lastly, once all the secondary II E/
AN

I%/

™~

Making sure that all the needed secondary sources

sources have been selected, it is have been selected

time to prepare and analyze them,

according to the theoretical Analysis of the secondary sources selected, according

to the proposed theoretical framework

framework proposed before.

Figure 14: Secondary sources desk research's steps
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Furthermore, speaking about Smart Cities means deal with smart mobility, smart utilities, smart
education and so on. Hence, there was the necessity to take the standpoint of every aspect
through which a Smart City can express itself. Since the role of theory when discussing case
studies is of fundamental importance, the previous chapter allows us to define the boundaries of
the study. In particular, each case will be analyze referring to the Table 6. Hence, analyzing the
three aspects: the governance, the process followed, and the human resources put in place in
each initiative. These are the criteria for interpreting the findings of the case studies and how the

public sector is involved in each of them.

Once this table has been described, there will be a final comment that aims at answering to the
guestion research, so how data have been used in that case. Afterwards, there will be the
necessity to put all the findings together, so the cases will be confronted to find common patterns
that can allow us to answer to the main question: how data management is used to implement

Smart Citiesd strategy?

In doing this, the hardest part of this research was to choose the best cases. The criteria adopted
were set in advance to not wasting time in searching cases that will then reveal inconsistencies
with the rest. In this sense, the dimension of public administrations was not considered as relevant
in our research, because even if we focus on Smart Cities, they are the results of public

management, so we are more interested in specific responsibilities of managers in general.

Governance Processes Human Resources
Role of public
- . P , , Skills deployed for the
administration: promoter, Iterative or linear process .
project
enabler_or developer
Role of stakeholders Human Resources put in
. . . - Methodology: how the )
(private firms, universities, ; . place by the public
knowledge is acquired .. .
etc.) administration
Role of citizens: users, Project management: how .
o . L Role of public managers
civic hackers or helper to realize the activities

Table 6: key elements to evaluate a Smart City's strategy (R. Yesner)

Hence, sometimes we also have used cases that applied data management to initiatives that
involved not only cities but also countries. This not change the focus of our question, so

understanding in which way data can influence strategic decisions. The cases chosen aim at
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representing the variety of initiatives, being aware that the majority of them come from United
States, but this was inevitable since, even if Europe and the oriental countries are preparing to
use such tools, they are already a step back comparing to cities such as New York, Boston or
Chicago. The other parameter when selected the cases, was trying to see different aspects of
data management, in order to have a broader picture of the different ways public administrators
are using data. In fact, as we will later see, data management can be applied to different aspects
of public life and knowledge extracted from these data can be used for many different aims and
initiatives. Another criteria concerned the period in which the initiatives were deployed: not before
2000, because the technology to analyze data was not yet widely spread, not too recent because
otherwise it is difficult to find a precise overview of the project and there is still the possibility of
failure. Because we wanted to analyze only successful cases, in order to answer to our research
guestion not with a denial.

Hence, the cases chosen want to represent as much as possible the differences among initiatives
to find common patterns that answer to the research question. For this reason, it was important to
set the theoretical framework, analyzing governance, processes and human resources aspects,
because the organization of these initiatives can reveal peculiarities connected to this kind of
projects.

Anyway, the main focus of this research is to deeply understand how strategies can be settled
using data management as main tool. Hence, in evaluating every case we will analyze these
aspects that are useful in evaluating strategic processes (S. Tilles, 1963). Of course, the cases
need to be evaluated in the light of data management initiatives.

The first aspect is the goal of using data management in such initiatives, but this question is quite
similar to the research question, but here we need to evaluate if the data management goals are
clear. Then, we need to evaluate the risk connected to the data management initiative, but
sometimes we speak more about the feasibility of a project. The question we need to pose is if
the data management is the most effective tool to reach the goal(s) set. Then, there is a time
horizon evaluation, through which we can understand if data management are used for short-,
medium- or long-term projects and strategies. Once answered to all these questions, we need to

evaluate the impact for both citizens and public administrations.
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5.3 Action Research Methodology

While the case study research has tried to describe and understand the forces within a Smart City
strategy using data management as tool, the action research aims at observing and understanding
a phenomenon by taking part of the project. In fact, according to Richard Sagor’i s disciplimed
process of inquiry conducted by and for those taking the action. The primary reason for engaging
in action research is to assrefinheginacsopno
Practitioners who engage in action research inevitably find it to be an empowering experience.
Action research has this positive effect for many reasons. Obviously, the most important is that
action research is always relevant to the participants. Relevance is guaranteed because the focus
of each research project is determined by the researchers, who are also the primary consumers
of the findings.
The action researchoés scenaristeppocessay s i nvol
A Selecting a focus: What element(s) of our practice or what aspect do we wish to

investigate? v
. . . e @ 1) Selecting a focus
A Clarifying theories: identifying .
the values, Dbeliefs, and @ 2) Clarifying theories
theoretical perspectives the S
researchers hold relating to 9 3) Identifying research questions
their focus. ,
o 4) Collecti
A Identifying research r."\ Al GRIIHEES
questions: generate a set of M 5) Analyzing data
personally meaningful \
research questions to guide K 6) Reporting results
the inquiry.

P

Collecting data ﬁ\ 7) Taking informed actions

A Analyzing data: understand and Figure 15: Action research's steps followed.
interpret the story told by the data.
A Reporting results: show and present the findings through interactive presentation.
A Taking informed action
According to my experience at Municipality of Milan, the action research is later showed, following
the seven-steps process. The findings and actions undertaken after this experience is still in phase

of working, because the project was an experiment of the new director of Municipality Marketing

7 The author of Guiding School Improvement with Action Research (2000)
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Luca Martinazzoli. He wi | | also help us, through an intervie

of the research, giving us the public administrat

Before starting with the action research, we first shortly introduce Milan as Smart City, in the Italian

market, to have a broader picture of the environment in which the research takes place.

My internship was particularly relevant for the purposes of this thesis, because | worked for Luca

at the Municipality Marketing of Milan, that is a
The L uc aabaut the ipassibilities of data use within the public administration, brought its

department, included me, to deal a lot with data coming from different dataset. In fact, as he told

during his speech at Wi redNext Festival i n Mil an
Municipality | texted to Filippo de Vita (Head of Vodafone Analytics) on LinkedIn to know about

their role withdatain Mi | an, asking if we can set a meeting t
on this dataodos world was clear since the beginning
another student from Politecnico di Milano, Ali, supervised by Anna Minuti, our responsible and
manager of one of the areas directed by Luca. My e
Municipality decided to buy Vodafone and Masterc
Vodafone Analytics collected data about the passages of people. In fact, through the cells
detection they can have information about how ma
analysis is the ACEs, the former division of Milan for census purposes, in Milan there are 84 ACEs

so the detail level is quite accurate. Si nce t he <cells registered the s
single people, this analysis was useful to understand which areas, so ACEs are more frequented

than others and in which period. The dinpadialart s wer €
concerning Design and Fashion Week, that are the two moments where the city is sparkling of

people, movements or events. the other dataset concerns the movements of the city during nights,

in particular from 8 pm to 4 am of days from 1% of September to 30 of November 2017.

While Mastercard analytics provide data about the spending of tourists based on their origin, the

category of spending for 2017, such as shopping, accommodation, grocery, entertainment, eating

or cash. It was relevant to know both the cumulative spending and the number of transactions

performed. As the Vodafone Analytics, Mastercard provided a special analysis to the events, too.

In particular the events chosen are the Design Week, the Fashion Week and Food City. The latter

is among the new events that are animating Milan. Furthermore, Mastercard analyzed also the
flightsdé bookings online, with an ef-time.clheedata t o0 o0
coming from this analysis was about how in advance people buy a flight to come to Milan or how

long they stay.
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Finally, the | ast datasets are those already

from police department, from the statistical department, from the same department, so the tourism
and so on.

The interoperability of different datasets was the key of this work, because it is true that some
information can be extracted from just one dataset, but the most important insights coming from
different ones. Furthermore, using internal datasets there is the certainty of analysis reliable data,
coming from the feesd6 payments for exampl e,
of a SIM.

The work done was structured as follow: firstly, we needed to get used with the data, because
most of the time further clarifications were required to really understand the meaning of some
variables. This because every organization sets different variables with different meaning, but if
not well understood the future analysis can be compromised. Then, once the understanding of the
datasets was confirmed, the team wrote down a series of research questions, to which the
datasets can answer to. This part was a sort of brainstorming. Then, among all the questions
posed, the most relevant ones were selected to perform the analysis. The analysis started and it
ended only when all the questions had an answer. Once enough knowledge was investigated, a
Power Point presentation with all the analysis was prepared, in doing this the principal insights
were collected. The next meeting was completely devoted to the presentation of such results and
a further question was then asked: How these results can be intertwined with other datasets? So
a list of all the possible weavings was then written down. Then further analysis was developed
using the datasets available to the Municipality.

Once the insights collected were considered enough, a final presentation was then set and given
to Luca, for further thinking.

This is the process that we followed, it was repeated two times: the first one when Vodafone data
arrived and the second one for Mastercard analysis. Finally, a comparison among the two datasets
was performed.

In the Results Chapter there will be the detailed analysis, where this schema finds a place.
When lended myexperi ence at Mi |l anés Municipality
finished yet. Anyway, | had the lucky to see, follow and take part of most of this innovative project

and this allowed me to better understand one possible role of data management within public

administrations and answer to my thesisé research
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6. RESULTS

6.1 Secondary sources desk research

As seen before, the secondary sources desk research aims at answering to specific research
questions, by studying and analyzing secondary sources, coming from past studies, reports,
university research and so on. The main elements to be recapped are: the question research on
which the research is built, so fAhow data manag:¢
strat egy ?o0is them $tudied atcorging three different layers that allow us to understand
how these initiatives are organized, in terms of governance, processes and human resources.
This further analysis, will help the research to understand the general organization in which data
management operates. Hence, even if data are not explicitly mentioned, they are always the main
topic implied to this part of the analysis.
Then the main topic of our research is to answer to the research question posed before, while
understanding the main forces that drive this innovation and how public administrations are facing
these changes.
In this regard at the end of every cases, despites the analysis about the organizations, based on
governance, processes and human resources, there is the answer to the research question. To
this regard, there will be a classification of the cases, according to the purposes of which the data
management has been used. In fact, as we will later show, there are many similarities among the
cases, in particular the initiative can use data in three different ways:

- Tounderstand a situation, to then develop a plan according to the results obtained by this

first analysis.

- To address a specific problem, so to improve a public service using data as main tool.

- To collect data for future initiatives, while digitalizing a service.
To confirm these hypothetic answers to our research question, it is needed to underline that the
action researchodés project can be put in this clas
Each case refers to one field of application, being aware that none influences only that field. For
instance, if we talk about improving the healthcare, inevitably there are connections with social
inclusionds matters.
The initiatives are presented resumed in the Table 7 with a general description, then the analysis

starts.
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Field of application

Waste management

Security

Healthcare

Mobility

Education

Social inclusion

Il nitiativebo

Trash | Track

@ DANTE

HEALTHY CHICAGO 2.0

PARTNERING TO IMPROVE HEALTH EQUITY
016-2020

DATAMALL

BOSTON
Public Schools

Brief description

Under st and t he
to find inefficiencies and to
sensitize Seattleite

population.

Monitorand pr edi ct

attacks in European countries.

Integrating health data to
i mprove t he

efficiency.

Building of a long-term plan to
advance public transportation

and reduce private one.

Personalize st
through the monitoring of their
progresses.

Analyze digital divide6 s v i
in Estonia to overcome this

problem.

Table 7: Cases of secondary desk research with brief description
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6.1.1 Waste management: the TrashTrack project Trash | Track

Background

The United States produce millions of tons of waste each year. As a matter of fact, roughly 251

million tons were produced in the US in 2006, more than doubled in the last 50 years (US EPA,

2008). Contributing to these wastes there is Settle, the 15" largest city in US. According to the

public utilities, Seattle produce 800.000 tons of wastes annually. And, despite increasing public

awareness of environmental issues, recycling rates are still below expectations. For instance,

according to Container Recycling Institute (2008), recycling rates for aluminum cans and PET

bottles have steadily declined sin the early 90s. Other products have similar end-of-life treatment

rates. Only roughly 10% of cell phones are reclaimed, despite the prevalence of store location

drop-offs, manufacturer take-backs, and charity donation opportunities (US EPA, 2008). The

impact of increasing trash production can be estimated with aggregate data, but the real impact

of a single piece of trash, from the hands of a consumer to its end-of-life fate, is typically

unknowable.

Lynn Brown, spokeswoman for Waste Management, says the firm runs 21,000 collection trucks

that collect garbage from 20 nofthings, Waste Rlanageneme r s . i
is more of a |l ogistics company than anything el se,
the devices, hoping the research would help those 21,000 trucks move around more efficiently.

In fact, the wastes are now an enormous problem in every country, because the production is

highly increased, so the wastes collection becomes a difficult task to optimize.

What if we know exactly where our trash was going and how much energy it takes to make it

disappear? Would it make us think twice about buying bottled water or "disposable" razors?

Hence, as well as a behavioral change, it is needed an optimization and an understanding of the

fremoval chaino |, how Carl o Ratti byttetrdss t he path foll owed
AYour Starbucks cup, your | ovingly crafted macaro
you eventually comes to an end. Of course, we all know in the back of our minds that all those

items go somewhere. But where dothey go? Andhow do t hey get there?0 wro
of the volunteers who join this project who decided to tell the experience onhisblog. A Wi t hout da
about where stuff goes and how it gets there it is difficult to figure out ways to improve the removal
system.0This is the aim of the TrashTrack project, that now we will see in detalil.

Waste and recycling systems are complex and far-reaching, but its mechanisms are poorly

understood by the public, in some cases government organizations and even the waste
management sector itself. The lack of empirical data makes it challenging to assess the

environmental impact of trash collection, removal and disposal. This is especially the case for the
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global movement of electronic wastes.

The project

Senseabl e @ashTyacklprajecbtackles this scarcity of data by following the trajectories
of individual objects. The project presents a methodology involving active location sensors that
were placed on end-of-life products donated by volunteers in the Seattle, Washington area. These
tags sent location messages chronicling their journey, some over the course of a month or more.
Accordingtot hi s pr o] e c,tuse this khewledge leau & nat only build more efficient and
sustainable infrastructures but to promote behavioral change. In this future city, the invisible
infrastructures of trash removal will become visible and the final journey of our trash will no longer
be Aout of sight, out of mi ndo.

The project could be considered the urban equivalent of nuclear medicine - when a tracer is
injected and followed through the human body, as Carlo Ratti explained.

The TrashTrack project is elaborated by the SENSEable City Lab and inspired by the NYC Green
Initiative, a government agency of New York City, in 2009. The goal of NYC Green Initiative is to
increase the rate of waste recycling in New York to almost 100 percent by 2030. At that time, only
about 30 percent of the city's waste is diverted from landfills for recycling. Anyway, the first
assessment was set up in Seattle, where the waste production emergency was bigger than in New
York.

"We hope that Trash Track will also point the way to a possible urban future: that of a system
where, thanks to the pervasive usage of smart tags, 100 percent recycling could become a reality,"
says project leader, Musstanser Tinauli. "Carlo Ratti and his team have come up with a visionary
project to help people take ownership of their pollution,” says Roger Highfield, editor of New
Scientist magazine, which will be helping to deploy a third batch of tags in London, U.K. "It's all
too easy to throw something in the garbage and wash your hands of it if you don't know what effect
you are directly having on the environment."

AWith this project, the MIT 8dapkedighatdch, mpidiievolyingL ab or a't
technology with an everyday human activity: trast
some of the lab's previous projects - including Real Time Rome and the New York Talk Exchange
- gathering, assessing and analyzing real-time data to improve urban functionality.

TrashTrack focuses on how pervasive technologies can expose the challenges of waste
management and sustainability. In fact, it starts from an assumption about the future of our lives:
the pervasive use of geolocation devices, that will be so small and cheap to let us track and
labelled almost everything. Hence, can these same pervasive technologies make 100% recycling
a reality? To answer to this question, the project used hundreds of small, smart, location aware

tags: a first step towards the deployment of smart-dust - networks of tiny locatable and
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addressable micro-electromechanical systems. The most challenging part of the project was
understanding and finding the best sensors to be linked to the wastes. The most relevant features
sensors must have were mainly two: on one side they require to communicate their position even
at miles and months of distance and, on the other side, they needed to be resilient to external
conditions. After a period of trials to find the best sensor, the researchers came up with the final
solution, so a sensor where an accelerometer is installed to keep the tag in hibernation mode if
no movement was detected, further extending the battery life. When movement was detected, the
tag awoke to check and report its new position. While for the protection part, they cover the
sensors with a foam and rubber- based tag protectors. Connected to the sensors
inevitably bring limitations to the dataset. In fact, they can be destroyed inside the waste stream
due to treatment process or physical forces, or sensors can be thwarted in communication
because it is buried deeply underneath other material, or they can be stowed away inside a ship
hull or be located in region without reception from mobile networks. Hence, for all these reasons,
the datasets are inevitable poorer compared to the number of sensors used.

The project is an initial investigation into understanding the ‘'removal-chain’ in urban areas and it
represents a type of change that is taking place in cities: a bottom-up approach to manage
resources and promoting behavioral change through pervasive technologies. Then, it started the
large-scale demonstration where the trashes transmitted their GPS position through wireless
communication. Thousands of these markers, attached to a waste sample representative of the
city's overall consumption, will calculate their location through triangulation and report it to a central
server, where the data will be analyzed and processed in real time (See Figure 16 for the complete
process flow). This was possible thanks to help of many volunteers, who positioned thousands of
tags on Seat Therewese 1@0dousehotfieand 500 individuals that were involved to
take part of this unprecedented project, among them, there was Albertson. In the following months,

2 | Waste products transmit

signals to antennas that 6| Real-time data is sent
determine their position back to users via different

through triangulation applications:
4| Data iz sent to

] SENSEable City Lab's Online through
) R - server at MIT 4 dedicated website
1| Embed wireless P - PR  -=mm=a= -
device into ' - " 7
waste products .. Jr' J“\
[P -
: ( N Ea ot J’_ l [y
TR - - - LaTaR T ! 1
T El=y 3 C " —

° ] “‘ Through
| J ae - ‘5 =] exhibition spaces
=
3 | Data is collected by . J o :l___ —

the cell-phone provider '._113:1_____.
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processes the data

and produces real-time

visualizations

Figure 16: Process flow for Trash Track project (D. Lee et al., 2014)
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the locations have been tracked, in order to understand the further movements they did around
the country. Once collected all the information, they were elaborated and with the use of
infographics and videos was possible to underline the inefficiencies of the removal chain. The
results are then transmitted and spread through exhibitions, Tv news and other media. The public
will be able to view the migration patterns of the trash online, as well as in an exhibit at the
Architectural League in New York City and in the Seattle Public Library, starting in September

2009. During his TED speech, Carlo Ratti underlines the importance of communicating and

vi sual i ze the patterns o ur evdryrdaysthat thee plasic,cupbvea@rea us e i
throwing away it doesno6t disappear, but i tthesti ||
people, we can promote behavioral changeo.

"The study of what we could call the 'removal chain' is becoming as important as that of the supply
chain," the lab's associate director, Assaf Biderman, explains. "Trash Track aims to make the
removalchaihmor e transparent. 0

Among the results obtained with this project we can underline:

1. The categorization of the trash (cell phones, e-waste, glass, metals, mixed, paper, plastic
bottles, other plastic, plastic-coated paper, Household hazardous waste (HHW) and
textiles). Each category expects to exhibit similar behavior based on their disposal
mechanism, material content, and likely end-of-life fate.

Identification of the origins

3. Tracking of destinations and classifying them into 5 groups: landfill (represented
permanent waste disposal facilities intended for household waste), recycling (included
facilities intended to handle household recycling), special (included all facilities intended to
collect or process wastes outside of the municipal treatment system), transfer (included
facilities intended to collect and temporarily store household waste and recycling before it
moved on to landfill, recycling, or special treatment centers); and transit (included those
identified as being on a common freight transit route or at a shipping center, such as an
airport or a port).

4. Evaluation of the removal chain: The general goal here was simply to determine whether
the trash went where it was supposed to go but evaluating the removal system based on
the appropriateness of the end-of-l i f e facilities wasnted(Sems triyv
Figure 17 to see the paths followed by wastes).

Hence, using the results obtained, the final aim was to understand the environmental impact of
waste removal in two ways: the energy and emissions associated with transporting the products
to their final destination, and the energy and emissions associated with the end-of-life treatments

of the products. The information recorded during the study provides information about both of
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these impact sources. Tracking data can provide an accurate estimate of the distance traveled,
which can be combined with average transportation data to yield an estimate of transportation
consumption. In many cases, tracking data can lead us to the end-of-life treatment of a particular
product. The final known position of an end-of-life product may correspond to an end-of-life facility,
such as a landfill, recycling center, or specialty remanufacturing plant, this corresponds to the
wastes 6 c | a s.sThefendeofalite iprocessing of the product will determine its environmental
impact. Analyzing the product type in conjunction with the facility type yields the most likely end-
of-life processing, and thus provides an estimate of the end-of-life energy and environmental
impact of the waste product.

However, measures of the environmental impact of product end-of-life are difficult to calculate.
Accurately attributing all activities to an individual item can be difficult in both the transportation
and disposal phases. Both of these phases suffer from inaccurate estimates of impact due to a

lack of data. After 8 years from the project, CarloRattii n hi s book HATheseddst y

After 5 days X ' After a week

l\#’k

After 2 weeks After 3 weeks

After a month > A After 2 months

Figure 17: Wastes' patterns registered by TrashTrack project
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to be proud of the work done with his researchers. In fact, the debate that follows the TrashTrack
initiative brings to important systematic improvements operated by waste management firms, by
new startups born for the production and of track systems but mostly by the awareness of citizens,
incentivized to produce less wastes and to recycle more. TrashTrack can be considered an
example of how the new relation between designers and citizens is and can have an urban impact.
In fact, Ratti thought that the citizens are at the center, he recognizes their active role in the urban

development actuation.

Synthesis of the principal evidences

How data have been used in developing waste management strategy? How is the project
organized to reach the goals set?

To resume what have been studied in Trash Track project for far, we now want to answer to these
specific questions, with the help of the Table below where the three aspects connecting the
organization of the project are underlined. Hence, once understood how public management has
influenced this initiative, the process followed and the human resource used to develop it, it is time
to understand how data management influence the three aspects in this specific situation.

This initiative is characterized by the so called bottom-up approach, where research, who are
citizens too, understand the potentialities of mapping the wastes removal chain. Hence, public
managers are interested in this kind of initiative and finance it, because they can see the benefits
brought by this research. here the general governance of the project is devoted to the
SensableCityLab, because the first step is purely technical, so they possess the competences to
select the best sensors, to collect data about paths followed by trash and to analyze them. In this
project one of the main competence necessary are the representation using visualization
technique, because data used are related positions, through GPS tracking. Another peculiarity of
TrashTrack initiative is the active involvement of citizens. This approach allows to reduce costs
and the benefits for public administration are tangible: it creates awareness about how dwellers
are involved into sustainability and environmental issue. Table 8 resumes what have been said by
now, underlining the main actors involved, with the competences to put in place and the steps to
be followed. Anyway, we need to answer to our research question: how data management is used
in Smart Citiesd strategy? The answer, i n t
are inefficiencies along the removal chain and to communicate to citizens how their behaviors
have effects on this chain. hence, the TrashTrack project uses data to understand the actual
scenario about a specific situation, in this case the waste management. In fact, the project does
not forecast to use the results in specific ways, but then the ball passes in the hand of the
Munipality and its citizens who are free to use them. These elaborations can be valuable for all

who will want to improve Seattle. In fact, the project per se, ended when wastes did not move
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anymore. Here the role of public managers is complex because at first they were the promoter of
such initiative, but when the results come they need to use the knowledge extracted from the
analysis to put in place other initiatives that use the results as input. Hence, data management
used to understand the actual scenario helps managers to take future decisions, to set long term
strategies and to are more aware about what happen around the municipality. In fact, this tool
enables a deeper understanding of the situation, it is not an enabler to do something.

To deeply understand the strategy adopted by TrashTrack project using data management, we
now analyze the different aspects that characterize it. First of all, we need to evaluate if the goals
set are clear, the answer is neither no or yes, because with this project, researchers want to
evaluate the wastesd transportation in the envir
behaviors impact on waste management, understand the destinations of wastes to understand
effectively how many are recycled, etc. anyway, all these goals reveal the fact that there is no one
clear objective, but many not so well defined.

The risk in developing such initiative is high, because public sector does not completely know if
the project would produce relevant information to put in place effective waste management
transformations. Hence, also the feasibility is compromised by the results of the assessment. The
time horizon connected to these project is long, because this kind of initiatives are made by two
steps: the first one is described by the TrashTrack project, then public sector or other sectors are
invited to use the information coming from it, but clearly, they need to plan future initiatives,
allocate resources, develop systems, test them and running it. Hence, the second step is inevitably

long and costly.
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Trash | Track Key el eme Description

1. Rol e of 1. NYCgreen, agovernment agency of
admi ni st r ait NYC,isthe promoter of the project

2. The main stakeholder is MIT
University, in particular its department
SENSEable City Lab: their role was to
GOVERNANC [N takehol del make the project reality, so they are the

enabler and developer of the initiative.

2. Rol e of

3. The citizens have an enabler role
because they allow to collect many
data, thanks to their voluntary work of

tags application on trash.

1. I t er at i Iterative process, made by trials and
process errors mainly to find the best tags.

The technical knowledge came
2. Methodol .
primarily from the MIT Department,
the knowl ec
while the management from NYC

Green.

PROCESS

The initiative was managed by
SENSEable City Lab, headed by Carlo

Ratti. The process was set following 5
management : o
steps: finding the best tags, place tags

real i ze t he . :
on wastes, collecting data, analyzing

3. Project

data, communicate the results.
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Trash | Track Descriptio

Technical skills to find the
best tags

- Analytical skills to collect
1. Skills « and analyze data coming
the project from wastes

- Visualization technique skill
to communicate the results

using interactive ways

2. Human Rz«

puitn pl ace Onlyamanagement role

publ i c admi
3. Rol e of Promote the initiative to make citizens
managers aware to better behaviors about trash.

Table 8: TrashTrack project description according governance, process and HR layers.
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6.1.2 Security: DANTE project

® |
From https://www.h2020-dante.eu/ D./;N

Background

[ 1]

Security and the economy are top concerns for Europe especially in the years. In fact, in the last

three years there were more than 60 terrorists®o
religiously inspired (European Parliament source).

Hence, it seemed important to fund a relevant research program to study ways to prevent such
attacks. To t his regard AHorizon 20200 is the biggest
with its 080 billion fundi rdtgronssesamoreaboebkéhroughs,o m 201
discoveries and world-firsts by taking great ideas from the lab to the market. Within this project,

the security issue is one of the major field of research for two main reasons: on one side, the

necessity of having technologies and tools to detect and deal with terrorist attack, cybercrime,

weapons and human trafficking, as well as natural disasters and, on the other side security

research is helping European industry stand its ground against strong competition from the United

States and Asia.

The project

To this regard, DANTE project aims at Detecting and ANalysing TErrorist-related online contents

and financing activities, because the disruption of terrorist financing activity is a key element in

any fight against terrorism. This project is cofounded by Hori zol
investments. It officially started on the 1st of September 2016 and it will last for 30 months, until

28th February 2019. Furthermore, DANTE project was funded under a bigger project called

iSecur e -pratecting freedorm and securit y o f Eur ope amnhe specific ci t i z
objective of this last project, is to foster secure European societies in a context of unprecedented
transformations and growing global interdependencies and threats, while strengthening the

European culture of freedom and justice. Europe has never been so peacefully consolidated, and

the levels of security enjoyed by European citizens are high compared to other parts of the world.

However, Europe's vulnerability continues to exist in a context of ever-increasing globalization in

which societies are facing security threats and challenges that are growing in scale and
sophistication. In order to protect freedom and security, the Union requires effective responses

using a comprehensive and innovative suite of security instruments. Research and innovation can

play a clear supporting role although it cannot alone guarantee security. Research and innovation

activities should aim at understanding, detecting, preventing, deterring, preparing and protecting

against security threats. Furthermore, security presents fundamental challenges that cannot be

140


https://www.h2020-dante.eu/

resolved by independent and sector-specific treatment but rather need more ambitious,
coordinated and holistic approaches, as CORDIS (Community Research and Development
Information Service) explains in its website. Many forms of insecurity, whether from crime,
violence, terrorism, natural or man-made disasters, cyber attacks or privacy abuses, and other
forms of social and economic disorders increasingly affect citizens.

According to estimates, there are likely to be up to 75 million direct victims of crime every year in
Europe. The direct cost of crime, terrorism, illegal activities, violence and disasters in Europe has
been estimated at least 650 billion G (about 5 % of the Union GDP) in 2010. Terrorism has shown
its fatal consequences in several parts of Europe and worldwide costing many lives and important
economic losses. It also has a significant cultural and global impact.

Citizens, firms and institutions are increasingly involved in digital interactions and transactions in
social, financial and commercial areas of life, but the development of Internet has also led to cyber-
crime worth billions of Euros each year, to cyber-attacks on critical infrastructures and to breaches
of privacy affecting individuals or entities across the continent. Changes in the nature and
perception of insecurity in everyday life are likely to affect citizens' trust not only in institutions but
also in each other.

In order to anticipate, prevent and manage these threats, it is necessary to understand the causes,
develop and apply innovative technologies, solutions, foresight tools and knowledge, stimulate
cooperation between providers and users, find civil security solutions, improve the
competitiveness of the European security industry and services, including ICT, and prevent and
combat the abuse of privacy and breaches of human rights in the Internet and elsewhere, while
ensuring European citizens' individual rights and freedom. To enhance better cross-border
collaboration between different kinds of emergency services, attention should be given to
interoperability and standardization.

Finally, as security policies should interact with different social policies, enhancing the societal
dimension of security research will be an important aspect of this societal challenge.

Respecting fundamental values such as freedom, democracy, equality and the rule of law must
be the base of any activity undertaken in the context of this challenge to provide security to
European citizens.

What DANTE aims is to reduce theterr or i st s6 attacks and threats t ha
last years. Everything started 2015 with the killing at the Charlie Hebdo magazine office in Parise.
But the numbers related to these phenomena are impressive. In 2017, 62 people were killed in 33
religiously inspired terrorist attacks in the EU, compared to 135 deaths in 13 attacks in 2016,
according to Europol figures. I n both years 10 att

governments, because they achieved their target. In 2017 many more attacks were foiled or failed
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compared to 2016: 23 in 2017 compared to three the year before. In 2015, the number of deaths
caused by this kind of attack reached a peak of 150, sharply up from four in 2014. In 2017 the
attacks were much less lethal. This situation led to the reinforced cooperation between EU
countries, sharing information, helped to prevent attacks, stop them or limit their impact, according

to Navarrete, head of Europol's European Counter T
ear | i er because the tools for intelligence a
AiWe are preventing [attacks] and mitigatdng
DANTE uses automated data mining and analytics in an integrated system to detect, retrieve and
process, terrorist-related content from the internet, including so-called deep and dark nets built to
hide identities and activities. It also supports the management of diverse data sources and data
types and multi-lingual, in order to be able to detect and analyze data in diverse languages and
coming from diverse sources (videos, text messages, audios, etc.). This approach on one side
will increase the number and the rapidity of successfully identifying terrorist activities and on the
other side will lower the cost of investigations.
DANTE will provide new tools, techniques, processes and algorithms to support counter terrorism
investigators and analysts in their daily work also considering the Legal, Ethical and Privacy
issues.
The final goal of the project is to discover, detect, analyze, and monitor potential terrorist-related
activities and people, with a special focus on:

A Online raising funds activities

A Propaganda

A Training and disinformation activities

A Violent radicalization

A Cybercrime.
The project strives to help | aw enf or c e meaed
activities, people, content and places across Europe and beyond (Security Research and
Innovation European commission 2017). The project will develop innovative functionalities
integrated into an open source environment Furthermore, DANTE will leverage and rely on open
source and standards, maximizing social and economic return.
The DANTE framework introduces innovative knowledge mining, information fusion, and
automated reasoning techniques and services and provide automated functionalities such as
detection and monitoring of sources of relevant terrorist-related data in surface/deep Web, and
dark nets; accurate and fast detection, analysis, categorization of suspect terrorist related multi-
language contents; large-scale temporal analysis of terrorism trends; real-time summarization of

multilingual and multimedia terrorist-related contents; detection of dis-information in online
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contents; detection and monitoring of relevant individuals and linking pseudonyms with the original
authors; accurate and fast identification of terrorist online communities and groups; capturing,
storing and preserving relevant data for further forensic analysis. With this framework, DANTE will
provide a set of tools and processes to support law enforcement authorities, and the counter
terrorisms, in particular, in their everyday work. The main European and International security
authorities quoted are INTERPOL 1 International Criminal Police Organization, EUROPOL T the
European Uniondés | aw enforcement agency, Eurocr i
European Network Forensic Science Institutes.

The proposed system will significantly reduce the required investigation time (efficiency goal) by
utilizing these automatic processes that accurately and quickly identify terrorist online
communities and groups.

DANTE integrated system will fulfil end userso6 ne
the automated detection and analysis of online multimedia and multi-language contents, relying

on existing solutions, frameworks, and prototypes owned by the project partners or available as
Open source software.

The increased effectiveness of DANTE will have a positive impact not only on the actual level of
security but also on how security is socially perceived resulting in an improved daily quality of life
especially in the social environment. Indeed, the final goal of DANTE is to concretely provide
counter terrorism analysts with means to fight against terrorisms activities and contribute to a safer

civil society.

Inthiscase,the r ol e of the European Commi ssion is to cr e
private firms to collaborate following the guidelines of the project. In fact, DANTE project reunites

18 partners among which there is a coordinator of the project, that is an Italian private for profit

firm (Engineering i Ingegneria Informatica SPA). Among the firms that collaborate we find Expert
System Iberia SL (Spain), Centre For Research And Technology Hellas (CERTH) (Greece), Promt
Gmbh (Germany), Vocapi a Research (Francia) and so oné
Along with these firms there is EuroCrime, a consultancy firm in security sector, that is member of
DANTE advisory board. It brings to the project a valued group of experts who meet regularly with

the consortium throughout the project. They provide technical, ethical and legal guidance, input

and feedback on DANTE roadmap, advise on links with relevant interest groups outside the
project, propose and encourage the potential interactions of the project with other projects,

initiatives and activities.

143



Synthesis of the principal evidences

Once the main characteristics of DANTE project have been showed, it is time to understand which

forces play this game, which are the rules to follow and the main actors who play, to finally

understand how data are used in this regard.

Firstly, it is necessary to say that the main force that gave input to this project is European
Commission. Actually, it is the only public administration that can face this big problem. For this
reason the role of the city here iomethingtoatwestlsa k, t he
to be faced all join the forces. Hence, European Union has the means, the money and the authority

to put this issue at the first place of the to-do list.

I n this case, data management i s deppdsoliepdojedt o moni
is the result of the recent terroristso attacks o
the European Commission decided to adopt this strategy to face other potential issues. in this

case, predictive analytics is essential to anticipate terrorists. The main difference from most of the

other case, is that the public institution, in this case European Commission, just finances the

project to leave all the tasks to external companies, both the technical and the managerial part.

Hence, the public managers understand the potential of data management instrument to make

European cities more secure, then select the best firms to exploit this potential and to monitor the

project. Anyway, public sector, so in this case EU, decide to do two uncommon things: first of all,

it decides to leave the governance of DANTE to an external private organization, the Italian
Engineering, which role is to coordinate all the stakeholders; secondly it decides to leave the policy

matters about the compliance of the project with the guidelines set in Horizon 2030 to another
external firm, the EuroCri me. So, if on one side
management, on the other side it delegates the policy compliance, too.

For what concerns the skills deployed for this initiative they are more complex than other cases

we will see later. In fact, the data collected and analyzed came from the dark and deep web, and

they are characterized by heterogeneous information, such as different languages. For example,

different languages can be used in the same communication thread, cover terms done in another

language considering the main language of the text can be found and multiple dialects terms.

These are the Multilanguage issues an analyst has to face during his navigation into either Surface

or Dark Web. Hence, analysts can approach this kind of data in two ways: doing a deep semantic

assessment to analyze each specific language or to directly and automatically translate the

contents in English. For these reasons, here the data analysis is particularly though.

For what concerns the research question posed before, the data management here is used for a

very specific purpose: detect and monitor terrorists behaviors to prevent their attacks. This is the

results of a period of fear, and public sector was somehow forced to do something to protect its
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citizens. Later on, another case will use this approach to data management. For what concerns
the feasibility connected to this project is high, but in parallel the risk is high too. This because the
techniques used to detect online terrorists are difficult to use, but can effectively be extremely
useful. While the risk is still high because these people are very technological-advanced, but
mainly because they are unpredictable, so the machine learning need to be necessarily helped
with an offline work. Here the time horizon connected to this strategic approach to security is
medium-low because, since the goals are very clear, the only matter is collected enough data to
make them relevant for the analysis.

Lastly, the impact that DANTE project can have to citizens is very high, even if they probably would
not notice anything. While for public administration the security goal is one of the most important
urban challenges, so the impact is potentially very high, because having cities more secure means

attracting more people, having happier citizens and organize events to involve everyone.
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@ DANTE

GOVERNAN

Key el e me Description
The European Commission is the enable of
1. Role of .
) ) this project, by fundi
administra
Investments.
2. Rol e of The partnership network set for this initiative is
st akehol de thedeveloper.
In this project they do not cover any role, they
3 Role of L o
just will enjoy the results of this initiative.
1. lterati
Linear process
process
The guidelines are set by the EU, but
2 Met hodo < 4
Engineering as coordinator and EuroCrime
how the kn ) _ )
_ provide the technical, ethical and legal
I s acquire o
guidance to respect the guidelines.
. The activities are realized following the lead of
3. Project
Engineering, which coordinate the other
management _ ) )
_ stakeholders, and collaborating with crime
to realize _ i
detection authorities, such as INTERPOL,
activities

EUROPOL, etc.
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@)‘Df_NTE Key el e me Description

- Project management to coordinate
different actors in different
countries

- Detection and monitoring of

1. Skills heterogeneous data coming from
for the pr different sources, included dark
and deep nets.

- Capturing, storing and preserving
relevant data for further forensic

RESOURCE analysis.

2. Hu man
Resour ces Research competences developed for Horizon
pl ace by t 2020 project

admi ni str a

3. Ro |l e o f Public managers mainly establish guidelines

managers and deadlines of the project

Table 9: DANTE project description according governance, process and HR layers.
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6.1.3 Healthcare: Healthy Chicago 2.0 HEALTHY CHICAGO 2.0

PARTNERING TO IMPROVE HEALTH EQUITY
The project o
In 2016, Mayor Rahm Emanuel and the Chicago Department of Public Health (CDPH) launched
Healthy Chicago 2.0, a plan focused on ensuring a city with strong communities and collaborative
stakeholders, where all residents enjoy equitable access to resources, opportunities and
environments that maximize their health and well-being. Healthy Chicago 2.0 serves as the start

for a new movement dedicated to improving health equity and making Chicago a connected,

vi brant and healthy city for all residents.

success are guided by four key principles:

1 Healthy Chicago 2.0 prioritizes Health Equity, ensuring that the 200 action steps focus on
neighborhoods and communities that face the greatest health disparities, so limited
resources are allocated to the areas where they are needed most.

1 Healthy Chicago 2.0 is a Collaborative Effort, providing action steps for not just CDPH but
for other government agencies and community partners to work together and to improve
health equity for every resident. Hundreds of community partnersi representing health
care providers, government agencies, social service providers, advocates, academic
institutions, businesses, faith-based organizations, and residents i reviewed public health
data and agreed upon over 200 coordinated strategies to promote health equity.

1 Healthy Chicago 2.0 addresses the Social Determinants of Health, in addition to traditional
health outcomes. Understanding that health is impacted by a number of factors, including
economic opportunity, education and public infrastructure, Healthy Chicago 2.0 provides
action steps to address these underlying issues.

1 Healthy Chicago 2.0 leverages Data and Surveillance by making sure each goal and action
step are measurable. Leveraging the annual Healthy Chicago resident survey and the
Chicago Health Atlas, we will measure and share progress on an annual basis and make
adjustments in the planés i mplementation

This idea coming from the need of having a unified and consistent medical documentation system
to share information across healthcare providers, facilities and payers.

The Partnership for Healthy Chicago is a public-private partnership of multi-sector stakeholders,
convened by the Chicago Department of Public Health, who are working together to strengthen
the public health system. CDPH used the National Association for County and City Health Officials
(NACCHO)8, in particular one of its program Mobilizing for Action through Planning and

8 It is a non-profit organization, that aim at helping American local public health communities
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Partnerships (MAPP) to conduct this assessment. As part of the community health assessment,
nearly 1000 public health stakeholders and residents participated in reviewing more than ten
million data elements to identify health gaps. Public health stakeholders and residents reviewed
data and then identified 10 priority action areas.

1. Expanding Partnerships and Community Engagement
Improving Social, Economic and Community Conditions
Improving Education
Increasing Access to Health Care and Human Services
Promoting Behavioral Health
Strengthening Child and Adolescent Health
Preventing and Controlling Chronic Disease, such as obesity, tobacco use and cancer.
Preventing Infectious Diseases

© © N o gk~ DN

Reducing Violence

10. Utilizing and Maximizing Data and Research
After completing the community health assessment, CDPH convened action teams focused on
the 10 priority areas. These action teams, each co-chaired by a CDPH staff person and a
community partner, engaged over 200 public health stakeholders including community members,
non-profit leaders, health care workers, city agency leaders and others. At the beginning of the
process, all action team members received training on developing the plan and then spent five
months formulating specific goals, objectives and strategies. These actionable strategies form
Healthy Chicago 2.0 plan.
If the first nine action areas are the main goals that HealthyChicago 2.0 want to pursue, the last
one, so utilizing and maximizing data and research, is the tool to reach the set objectives. Hence,
first of all a short overview about each goal is set, then the research will focus on the data
management developed in this initiative.
What is important to underline is that the action areas are divided into three main layers: the health
conditions, among which we find the behavioral health, child and adolescent health, chronic and
infectious disease and violence and injury, that are clearly transversal goals among different
sectors. Then, they identified the root causes the causing bad health conditions, just described.
Among which there are the access to healthcare, the education and the environment and
community conditions, such as housing, economic development, education opportunity or safety).
Lastly they underline the essential supports to reach the goals set: the data and research and the
partnerships and community engagement.
According to the use of data to develop such initiative, they put the utilization and the maximization

of data and research to increase the access to healthcare and human service, to promote
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behavioral health and to prevent and control chronic or infectious disease.Because fAPublic h
is all about data. We need to identify and collect data, share it with the public and our partners,

and then leverage that data to create better policies, systems and e nvi r onment al char
Choucair says, CDPH Commissioner.

This is a plan developed and driven by data to ensure a clear and accurate picture of health across
communities. They analyzed health risk behaviors and disease outcomes according to
characteristics such as income, geography, race, ethnicity, gender identity and sexual orientation.

Teams also compared social, economic and physical environments and engaged community

members and stakeholders to guide collection and analysis and partnered with others to collect

qualitative data. Once they arrived to define some results, they shared them with community

members, seeking their guidance on prioritizing the issues outlined in this plan. The individuals

and organizations in this partnership network bring skills and resources. Yet once assembled,

where does the project start? What guides the gr
go from concept to reality?

For what concerns the data access it is important to improve data literacy, quality and access as

an integral part of the Healthy Chicago 2.0 plan to ensure residents, policymakers, researchers

and entrepreneurs have the opportunity to utilize the many sources of health data to understand

and foster equity. Additionally, non-traditional data sources such as legal, land use, housing,

marketing, workforce, education, business, insurance and program service data need to be

liberated to fully elucidate root causes of health inequities. Where no baseline data exists, they

take steps to collect and analyze new data to better inform strategies that address health

inequities. Of course, access alone is not sufficient to ensure that data are used to their maximum

potential. Strategies to develop quality standards in data collection and dissemination and

strategies to improve proficiency in understanding the limitations and potential uses of data will be

developed and implemented across the four years of the plan. High-quality, accessible data that

are responsibly used can provide an unprecedented evidence base for developing interventions

that toward improve health outcomes. See the example in Figure 18, Figure 19 and Figure 20 to

understand the kind of analysis that can be developed using health data. Here N. Prachand, the

Director of Epidemiology in a Chicagoan hospital (2016) in a presentation for the Chicago
Department of Public Health analyzed the childhoo
Hence, he firstly selected the relevant variables to classify different neighborhood in term of

childhood opportunity, mapping also the different characteristics with different colors. The

opportunity indexes are calculated considering different variables such as the education levels,

the sensitiveness of health and environmental issues and the general economic level. Then, he

took data about blood lead level in children, and correlated these data with the opportunity indexes
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of different neighborhood. Then, he discovered that there are correlations between communities
with less opportunity and higher percentages of children with elevated blood lead levels. Finally
he did another correlation between the child opportunity index score and the percent of food
insecure, understanding that diet-related mortality rates are higher in communities with more food

insecurity and less opportunity.

Pt of Children W Elevested Blood Lead Levels
| 025% . 18%

[ a2
B 25 -02% K 25
(=] :;::\ Child Opportunity Index Score
ot Chcago
Highest Community Aea BRI I Communities with less opportunity have

R e higher percentages of children with

Lowest Community Area elevated blood lead levels.

Near South Side (33): 0.3%

Chicago: 4.5%

Figure 18: Elevated Blood Lead Level and Child Opportunity
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Figure 20: Measuring overall child opportunity by neighborhood
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Figure 19: Diet-related Mortality, Food Insecurity and Child Opportunity

Along with the data analysis and use, there is a research part, too. Hence, all public health

research needs to be coordinated and disseminated widely. This presents an opportunity for a

citywide research agenda to be adopted with a focus on achieving health equity and informing and

evaluating strategies to address the Healthy Chicago 2.0 goals. Chicago is rich with academic

institutions and private nonprofit research firms. Hence, the idea is to embrace collaborative and
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innovative approaches to research that improves the health of Chicago communities. This plan

calls for a focus on health equity in research and evaluation efforts that assess how potential or

current strategies address inequities. Evaluations and research designed with a health equity lens

clarify what works, for whom and under what conditions. Focusing on leveraging data and

research to design, implement and measure the objectives in Healthy Chicago 2.0 will help to

better understand, measure and iterate desired health outcomes through an equity lens, further

improving the health of all residents.

AThere ier mattiroammstiappening in public heaTheh, 0 s a
Depart ment 0 s f Strategy add Ihnovation (OSI), that brings together public, private,

nonprofit and philanthropic parties to make their city healthier and safer for its residents, as Chief

I nnovation and Strategy Officer. iStakehol ders ar
sectors and applying them to population health challenges. In Chicago, we are leveraging the

latest innovations and technologies to create astronger heal th ecosystem for o
To implement this system there are some key components to take into consideration. First of all,

the human capital: fivhen we look at the key health issues facing our department and our city, it

really helpstohave a broad group of professionals to work
Assistant to the Commissioner at CDPH and one of 1
talented people working t ogetAcemrdingtdMansoue thdrdage mak e s
other three key components needed for developing any new health tech innovation: informatics,

application development, and predictive analytics. Each requires a different set of skills and

resources typically not available in a local government agency. While creating a system that

balances thesethre e pi eces i snébét simple or easy.

Informatics, the science of processing data for storage and retrieval, is the largest and most

fundamental stepinanytech-o ased publ i c heal tldby thecityf ar mdlly anye . fi Da
group, isnét readymade for a specific project, o s
Manager . ilt needs to be cleaned updframhbspitasde us a
and clinics, to city employees,tothe gener al public. 0o Think of the m
on the Chicago Health Atlas®6i t di dnot al | come from one databas

come together by itself.

Once relevant data has been made accessible, the next level is developing the application itself.
Health-related applications may be targeted towards a variety of audiences and take on a variety
of forms. The Chicago Health Atlas, for example, is targeted towards the public, and takes on an

interactive map-based format. Foodborne, a project to detect and map food poisoning through

9 It is web portal, part of Healthy Chicago, where people can have access to health data for Chicago and
their community (https://www.chicagohealthatlas.org/)
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social network, while also targeted towards the public, uses Twitter as its main platform. The final
component of health tech innovation, though, is the biggest potential game-changer: predictive
analytics. The framework, which consists of a four-step process, to deliver targeted, innovative
solutions to pressing health issues. Concisely put, the process is to identify a problem, convene
appropriate partners, generate ideas, and then develop a model. That model may then

become a new and crucial tool for improvingChicagoans 6 heabeinh and wel |

Synthesis of the principal evidences

Once HealthyChicago case has been exposed, it is time to draw conclusions about how this
initiative has been set. First of all, it is worth to consider the central role played by the public sector
as never before. In fact, the CDPH is the active organizing of this huge project of redesigning of
healthcare in Chicago. It decides the guidelines, the project steps and the partnerships to reach
the goals more efficiently. It is the main actor that drive this change. To be underlined is also the
active participation of citizens in proving the input of this change. In fact, with the stakeholders of
the project define the main criticisms affecting healthcare. Then, once the priorities have been
established, the role of stakeholders become fundamental, because they manage the actions
team through supervision and active collaboration. In general, public managers are the main
coordinator of the project, while stakeholders are the developer of the platform, collecting,
analyzing and presenting data to doctors or patients. The general development of such platform
is not so difficult in term of computation capabilities but it requires time to be settled because the
data come from hospitals, schools, citizens, and all the stakeholders involved in making Chicago
healthier. The Table 10 resumes the elements described so far according to governance, process
and human resources.

For what concerns data management, in this case, it has a two-fold aims: firstly, an efficiency goal
because the system helps citizens and doctors to better understand the patient history through an
integration of all the health data. In this way, the analysis is more rapid and less time is wasted to
have a patient 6s pis & public enanagéntert reide, that a@imse more at
understanding the health rate of its population to deepen critical aspects, such as the persistency
of a particular disease in specific areas, that can be subjected to a special analysis and treatment,
as seen in the example about child lead blood levels. In this regard, public managers need to
understand the population to rapidly respond to critical issues or to better manage ordinal
situations. To reach these goals and to create an efficient healthcare system, the Chicago
administration has decided to set different working groups to better manage all the different
aspects that healthcare requires. The establishment of a public-private partnership has been a
critical organizational aspect because this project has a long-term objective, so this kind of

organization allowed to work constantly without time restrictions. The data management
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guidelines came mainly from the public managers, headed the different actions groups, while the
technical part is left to stakeholders, that were involved in this project since the beginning.
Furthermore, Chicago6s managers underlined the i mpo
witness of this project, hence a collaboration with research institution has been establish. This
because data management best practices need to be studied and spread.

To evaluate this strategy, firstly there is needed to understand if clear goals have been set. In this
regard, many goals risk to create confusion among the actors, anyway they are settle clearly. Then
the risk assessment needs to be done: in this case the risk is very low, because there are no
critical issues in collecting data to efficiently improve urban services. The feasibility too is more
related to the amount of data to be collected than to the difficulties in doing this. The time horizon
connected to this project is long-term because the it involves a thorough sector, integrating data
coming from different hospitals, maybe in different formats. So, developing this kind of system can
be extremely time-consuming, but once it is set the improvements are readily seen. Finally, the
impact that HealthyChicago has on citizens is enormous, because the integration of health data
provide important information about their health status, the visits need to be done or the exams
required according to their health history or their conditions. The impact on public administration
is great too, because it allows to streamline the healthcare system, reaching immediately an
efficiency and optimization improvement. In the long term there are many potential great impact

for public administration but it all depends on the number and quality of initiatives set.
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HEALTHY CHICAGO 2.0

PARTNERING TO IMPROVE HEALTH EQUITY
2016-200

GOVERNAN

Key el e me Description
Promoter and enabler of Healthy Chicago 2.0,
1. Rol e of because itorganized the work to do and set
admi ni st r a thestrategies. Additionally, it sets a PPP to
develop this project.
Principal developer of the project because the
2. Role of _p __p_ pj_ Y
actively participate in community health
stakehol de _ )
assessment first and action groups then.
Some residents participated to the revision of
< Rol e o f data, but mainly they were final beneficiary of
this project
1 l terati

2 . Met hodo

3. Project

management

to real.i

activi

ti

Z e

es

Linear process

The methodology is set by the higher level of
each action group: CDPH and a community
partner.

The activities are realized following a specific
path set by CDPH: firstly there is a public
health data assessment, then 10 priority areas
are defined with the related action teams, then
the teams are trained and then they formulate
a set of goals to implement the data analysis.
Finally, the results are shared with community
members to take decisions. Now, the fourth
step process is set: identify a problem,
convene appropriate partners, generate ideas

and develop a model.
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HEALTHY CHICAGO 2.0 Key el eme Descriptio

PARTNERING TO IMPROVE HEALTH EQUITY
2016-200

. - Project management
1. Skills ’ 2

- Data analytics skills
for the pr

- Research skills

2. Hu man
HUMAN

RESOURCH

Resour ces Mostlymanagement skills from CDPH

pl ace by t membersheaded the action teams.

admini str a

3. Rol e of Coordination of the project and the single
managers action teams.

Table 10: HealthyChicago 2.0 project description according governance, process and HR layers.
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6.1.4 Mobility: Singapore Land Transport DataMall

DATAMALL

The urban mobility is an important aspect to be faced within every city that aims to be smatrt. In

Background

this field, during the | ast Simgapare & facttithfest landonés s |

Transport Master Plan (LTMP) in Singapore was published in 2008, with the PublicTransport@SG
website to help commuters to plan their journeys using public transportation. Over the following
five years there were significant changes, hence the strategies were refreshed: commuter
expectations and norms are changing as Singaporeans aspire to

a higher quality of life; growth in population and economy; land

constraints in planning and building transport systems. Connected

to these expectation, criticism and urban challenges, the 750/0
government needed also to consider that it is important to be

mindful that transportation is one of the major contributors to

harmful emissions, that affect the quality of air and pose as a

significant risk factor for multiple health conditions, resulting in Figure 21: Air pollution due to
negative externalities and social cost. Thus, the government ?;?;‘;Tfh‘jgbm?yaggso)i” Singapore
decided to adopt a strategy that strongly required to move towards

a more sustainable, energy efficient and reliable transportation system.

Hence, i n 2013 LTMP was deve’

estimate how many achievements had been obtained so far and \

what needs to be further developed. The LTMP directly

i ncorporated Singapore commut 20“/0
concerns before drafting the Plan and policies. The plan focuses

on enhancing commutersé travel

better connections, better service provision, to create livable and Figure 22: Carbon emission due (o
inclusive communities. The fundamental principle of the LTMP land transport in  Singapore
2013 is to make public transport an attractive mode of travel, while (Smarthiobilty 2030)

reducing the reliance on private transport. Significant measures had been taken up, such as the
expansion of the urban rail network from 138 km in 2008 to 178 km in 2013, opening new lines
and rapid expansion and with various new lines in the construction phase. Bus services are
improved with LTA (Land Transport Authority) taking the role in central bus planning and working
coherently with bus operators including SBS Transit and SMRT. Bus routes were reorganized to
give commuters more bus options, reducing waiting times and crowding density, enhancing

service frequency and extending bus lanes. More integrated transfer and interchange facilities are
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provided, aiming to make interchange stations lifestyle hubs. Transport information provision was
also improved: real-time information for transport users, motorists and cyclists are provided.
These are just some initiative put in place to make concrete their visionary thoughts into real
measures to make Singapore a more livable city.

The project

Then, in 2014, another vision was developed into the SmartMobility 2030, a plan to completely
transform the transportation in Singapore. the initiatives undertaken are numerous, it can be found
the fully automated underground driverless MRT (Mass Rapid Transit) line, the contactless e-
Pursue Application Standard, to allow users to use the same card for both transport and non-
transport related transactions. On the social media front, LTA has also leveraged on Facebook
and Twitter to gather public feedbacks as well as provide regular timely updates on public transport
matters and road conditions. In addition, a web portal called DataMall@MyTransport was
launched in 2011 to facilitate the sharing of real-time public transport and traffic information to
industry players. This has garnered strong interest from businesses, research institutions and 3"
party apps developers and has helped to catalyze humerous innovative transport and location-
based applications. Among the other initiatives about transportation in Singapore there are the
Electronic Parking System to automate parking fees or to help the search of parking; the Green
Man Plus, a system to assist the elderly and mobility-challenged in crossing the road by extending
the green man time; B-signal junctions, to give buses priority movements at the junctions, enjoying

a shorter waiting time. Talking about every single initiative can be really long because they are

= &2
SV p—y
Advanced Traffic Light
Sianal Control Svstems

— — -~

» -
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Alternate Power -
Sources o b
s =
R e |

Figure 23: Broad picture of Singapore Land Transportation System (SmartMobility 2030)
numerous and complex (see the Figure 23 to have a broader picture).

Anyway, they all are united by the same vision:
fMoving towards a more connected and interactive land transport communityg a well integrated
and sustainable transportation system. A smart urban mobility of the future where people and the
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transportation system are seamlessly connected, interacting through innovative, state-of-the-art
Intelligent Transportation System technologies (SmartMobility 2030). To develop this plan and
reach the goals set, there were studied a set of three key strategies:

1 1%t strategy: Implement innovative and sustainable smart mobility solutions, because the
transportation challenges need to sustained by innovations in the ITS ecosystem. This can
be achieved through implmenting cost-effective smart mobility solutions for diverse
transport users and the broader use of intelligent big data analytics that can give quick
insights to transport trends to facilitate better travel planning and transport management.

1 2" strategy: develop and adopt ITS standards, because only homogenizing data
standards and protocols, public administration can ensure overall system efficacy and
inter-operability.

1 3" strategy: establish close partnerships and co-creation between both public and private

sectors to |l everage on eac h Thedeldlabdrative effogser t i s e

are important to align the thoughts and needs of all parties and serve as an effective
channel to promote ITS awareness among the industry and the public.
Then, in line with the strategies, the plan focuses on four focal areas of intervention: interactive,
assistive, green mobility and informative. These focal areas are needed to lay the foundation for
initiatives and programs to support and steer Singapore towards achieving its ITS vision. In fact,
they
can be seen as how the Intelligent Transport Systems interact with its users, while the strategies
are what drive strategic decisions process (see Figure 24 for a complete overview about how
these forces interacti n Si ngaporeds SmartMobility).
The interactive focal areas is referred to the myriad of intelligent mobile devices, applications and
sensors capable of collecting useful data such as location and speed. This implies a more

interactive future where greater intelligence and pervasive computing occurring in the background.

In this way, it willbe possib| e t o respond to citizensd travel

interaction. Among the initiative planned in this area there are the intelligent fleet management
system, for a more holistic management of the different bus fleets or for private transport, this will
allow to promote smart on-demand vehicle sharing mobility solutions where users are driven to
their destinations by the car and then there is no necessity to park it, because it can be picked up
by another user. Another application is the advanced road usage demand management, where
an effective traffic congestion management can be crucial as it affects both private and public
transportations and adversely affect the environment. These are just two applications referred to
the interactive focal area, but in this kind of initiative there are the most advanced technology used

and the examples can be a lot.
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Figure 24: Overview of Singapore SmartMobility 2030 plan

Passing to the assistive focal area, here the main goal is to make the roadway environment safe
and secure. Here the kind of initiative promoted by the Singapore SmartMobility plan 2030, are
the connected to the enhancement of safety at traffic junctions, through the use of advanced
warning alerts provided to motorists via their in-vehicle on-board devices. Another field of
intervention to make roads more secure through the adoption of technologies is through the
connection of vehicles and infrastructures. The first driver behind such innovation is the safety for
both motorists and pedestrians, through real-time communication between vehicles and
infrastructure to inform about possible dangerous situations. Of course, the main consequence of
this is represented by the autonomous vehicles that will make our roads safer helping drivers on
certain parts of the driving process.

Then, for what concerns the third focal, the goal is clear and widely spread: making Intelligent
Transport System sustainable and environmentally friendly. This aspect is one of the main driving
force when speaking about mobility. In this case, the initiatives are less technological and more
related to communication and awareness to citizens. Among which there are the promotion of
higher usage of Public Transportation, so in parallel it is necessary to improve the urban mobility

services. Another possible action is the enablement of research and development of green
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vehicles, so powered by electric and alternative vehicle technologies such as diesel-hybrid
systems that are generally more energy efficient and less harmful for the environment.

Lastly, the use of data is particularly crucial in the informative area, because with high quality
transport information it can be possible to meet diverse needs. In fact, information can be valuable
to users to make smart travel decisions for their journeys. In collecting and using data, there were

tremendous progress and breakthroughs have been observed. Data that was previously difficult

to gather can now be easily collected and processesinreal-t i me. Hence, also the wu
for transport-r el at ed i nformation has increate-kavema ki ngwi
Amulsaveo. Further mor e, the quality enthariclcdatment s t

collected are important to meet the needs of diverse user groups. The main aspects that
informative focal area needs to touch are many. Among the urgent tasks there are the dynamic
processing of Big Data and Analytics, so the ability to store, process and analyze massive
amounts of data needs to improve in tandem with the advancement in data collection technologies.
In this way, deeper insights about travel behavior will collect, allowing for a better decision making
and planning. Other techniques such as transport data analytics using visualization tools will
become important too as it allows for enhanced visualization of island-wide travel patterns and
travel behaviors. Lastly, predictive analytics is fundamental to can provide insights on possible
impact to transport users as situations unfold in real-time. Another aspect to consider is the
security matter, since the importance of privacy needs to be overlooked and proper measures
need to be in place to maintain anonymity.

From an organizational and structural point of view, the LTMP involve a tripartite collaboration
among public agencies, industry players and academic and research institutions.

Public agencies play a crucial role in driving key ITS initiatives and programs, through gathering
and understanding the ground sentiments and end-user requirements. They will be instrumental
in coordinating with other stakeholders. The industry players, ranging from multinational
companies, small-medium enterprises to start-ups as well as traffic service providers, public
transport operators, system integrators, automotive manufacturers, navigation/map makers and
mobile app developers, will be key technology drivers in the success of this strategic plan, bringing
to the project their technical skills. Finally, the academic and research institutions will play an
important and integral role in supporting and promoting technological innovations in transportation

through in-depth research and experimentations.
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Synthesis of the principal evidence

The complexity of this project is great, in fact the SmartMobility plan 2030 more than an initiative
is a set of ambitious initiatives to be developed to make Singapore smarter in term of transportation
system.

This complexity needs to be managed setting clear goals and guidelines, that are mostly explained
in the report. To orchestrate this complexity there is the public sector, in particular the urban
managers of Singapore. They understand the necessity of having an integrated system to let users
move around the city easier and faster, then involve different actors to pick up their competences.
In fact, the theme of the skills required to develop such platform is incredible high, because the
difficulties are many: starting from the data collection, because data are heterogeneous, so they
require one more step: the standardization. Then there is the necessity of analyzing these data to
provide useful knowledge, finally dynamic systems need to set, that update their information in
real-time. Given the complexity of such tech abilities, it was needed to outsource them. Here, as
in the HealthyChicago initiative the citizens cover an important role at the beginning of the process:

they provide their opinion about actual transportation system, used as input to develop future

projects
In Singapore mobility initiative theu s e of data as tool to address use
the transportation system is the main cooapi®nent .

similar to those of healthcare in Chicago, because on one side there an efficiency objective to

make citizens6é |ife easier when moving in the <ci:t
caused by private cars; but on the other side, the data collected need to have a broader picture of

theci tyds movements and plan future action. I'n t hi s
are the basis to take future decision, they are not used instantaneously. Hence, data management

has been set to develop future strategies, not for example as happened in DANTE project that is

an answer to respond to specific issues. Here the final will is to improve the service and, in a

second moment, take strategic decisions based on data collected and analyzed. We can call this

kind of approach opportunistic, because data are collected to improve city offer, but then it will use

the data in an opportunistic way, exploiting the amount of data available.

For what concerns the evaluation of the strategy, the goals set are many, but even in this they are

clearly set. Furthermore, they are divided in the four focal areas to facilitate the reading. For what

concerns the risk connected to this initiative is low, because there are no many risks when

collecting data about mobility, the only aspect to be considered is related to privacy issues. While

for the feasibility, as said before, the actions to be done are more complex because it is required

to collect a huge amount of data sometimes in different formats, so further actions need to be put
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in place to standardize them. Connected to this and to the possible technological innovations that

this project can bring, this means that the time horizon is very long.

Lastly, it is necessary to consider the impact for public administration and for citizens. They are,

at the beginning only efficiency benefits for both. Then on a second moment, public administration

will be able to exploit city users movements to address their specific needs, addressing efficacy

benefits too.

Key el eme

DATAMALL

1. Rl epubl

admi ni str a

2. Rol e
stakeh

of
de

GOVERNAN

ol

3. Rol e of

Description

Promoter of this project, then coordinator of
collaborators

Technology drivers

Express their opinions about public
transportation system, so give the input to the

project, then they will enjoy the benefits

1. Il terati

process

2. Met hodo
how t he kn
i's acquire

3. Project
management
real. i
toi

to zZ e

activi es

Linear

The main lead come from the public sector,
then the technology part is left to stakeholders,

such as enterprises or universities.

The activities to be done are described in
SmartMobility 2030 document, decided by the
public agencies, which drive the key ITS

initiatives.
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DATAMALL RS BEse Tl pil o

- Gathering and understanding the
group sentiments and end-users
requirements

- Technical skills such as a
1. sSkills L

developers, visualization
for the pr

techniques, etc.

- Academic skills to support and

HUMAN promote technological innovations
RESOURC in transportation.
2. Hu man
Resources - Project management
pl ace by t - IT skills

admi ni str a

3 Rol e of P Coordinators of the project, deciding the
manager s partners and setting the ITS guidelines.

Table 11: Land Transport DataMall project description according governance, process and HR layers.
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6.1.5 Education: Boston Public Schools

Background

o
ZBOSTON
@blic Schools

Since 2012, nearly 5,000 teachers in Boston have been tapping Focus on Children

away on laptops, tablets, or interactive white boards to post

information online: attendance, conduct, and behavior, and grades on tests, term papers, and

even homework. Gone are the days when teachers would keep a lot of this information in a spiral-

bound grade book, tucked away in a desk drawer or a tote bag. In fact, Boston schools have

implemented a centralized, cloud-based data collection system, with the main aims of collecting

data about students and monitor their school careers. This was possible also thanks to the Obama
administration, which has been pushing school districts and state education departments

nationwide to build data systems that track student performance and behavior, in an effort to

overhaul public education and boost graduation rates and college completion.

The project

This developed student information system is called Aspen (aka "SIS"), it is used by teachers,

parents, and students. In Boston, the Aspen system is replacing several databases. The School

Department chose Aspen through a competitive bid. A product of Follett Software Co., Aspen is

used by about 75 school districts across the state, enabling the sharing of data among those

districts.

The transition has been a considerable undertaking, requiring more than a dozen new computer

servers to handle the increased traffic from teachers inputting data and a disaster backup system

at a separate location. The School Department gave all teachers who have been undergoing

training new laptops in 2011 and is installing wireless systems in schools (J. Vaznis, 2012).

Aspen contains a variety of student information, including demographics, grades (gradebook and

term), daily and class attendance, conduct, behavior notes and schedules. All schools (staff,

students, and parents) have access to the SIS. For example, the new system also will eventually

allow students and parents to check grades, attendance, and other data in such fine detail that

they can figure out midway through a course what kinds of grades are needed to pass or to earn

an A. The information is also available to the School Department, which hopes the massive

gathering of data will enable it to assess more quickly when and why students fall behind in school,

or in certain subjects, and help teachers and administrators devise individualized plans to put
students back ontrack. " A maj or focus in education is how to p
and one way to do that is beingabletoacc e ss data about them, 66 sai d Me
Department éds <chief information officer. AfThe dat i

additional guestions66 that <can help tefmyvayer s dev

166



teachers complaint with the Boston Teachers Union about insufficient training, the organization of
the data, and functions that involve too many steps and clicks. il t 6s a bi g cul tur al
district, and with it you have great success and growing painsaswel | , 66 Dodd added.
The role of the teachers is fundamental for this project, who, putting much of that data into a single
system, can also pull together a range of information into charts, bar graphs, and other visuals
that can provide them with a quick analysis of how individual students or an entire class are doing.
Recognizing that the new system would represent a
the School Department has been rolling out Aspen in phases.
1. Daily attendance was the first to go live and it has greatly reduced paper and staff involved
in a morning ritual that often resembled a relay race of information. Previously, most
teachers would take attendance on paper and a
office, where a secretary would enter the data into the computer system.
2. The next big change was the posting of grades online, creating considerable angst. In the
past, teachers often had wide discretion in the grade books they used. Many teachers kept
traditional grade booklets or used software programs. Others worked at schools that used
their own online systems, such as JupiterGrades or MyGradeBook, and made that data
available to students and parents.
The main enabler of this project is OIIT (Office of Instructional & Information Technology's). Its
mission is to provide the technology foundation, vision, leadership, and support for the members
of the Boston Public Schools community in the use of technology. It comprises four main areas of
intervention: the infrastructure, to provide 24/7 network connectivity and data services; the
applications, to support a variety of cloud and in-house data systems and operations; the technical
support, present in school with their technicians and at their Help Desk; professional learning, to
provide trainingfor exi sting technologies and help | ead t he
learning styles. In few word, this company wants to support Boston schools at 360° about
technology issues.
Since 2012, BPS have promoted other projects related to Aspen, that have become the basis for
many initiatives. For example, Verizon Innovative Learning Schools (VILS) is working with select
middle schools across America to provide teachers and students with a tablet and a two-year data
plan. Beginning in school year 2017-18, three middle schools in the Boston Public Schools were
selected to participate in this initiative. As part of this three-year initiative, each school has a
student-led Tech Team and dedicated digital learning coach in the building. All teachers receive
professional learning on digital tools and hands-on coaching support and their school-based digital
learning coaches. Verizon Innovative Learning schools also receive a unique, exciting, immersive

curriculum that engages the students and opens their eyes to new possibilities.
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This is an example of the potential for analytics of integrated data to dramatically improve service
delivery. Mor e i n det ai | |l et 6s see what this

borstonpublicschools.org it is possible to find many reports concern the performance of Boston
schools, to better understand where the education department is concentrating its efforts. For
instance, on measure particularly monitored by the public school department is the dropout rate
among students. In fact, in the 2016/2017 report there is the focus on this topic, analyzing the

historical series of drop out rate since 2000 for 9-12 grades (See Figure 25)
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Figure 25: Annual Dropout Rates Systemwide: Grades 9-12

Once, understood that the dropout rate in 2016-17 was 3.6%, decreased of 0.9% from the previous
year, a racial/ethnic group analysis is then developed.

The main findings were that dropout rates have decreased steadily for all racial/ethnic groups
since 2005-06. In 2016-17, dropout rates were the lowest ever in the reporting period for all racial
groups except Black students group. Secondly, over the last year, dropout rates for every group
decreased by 0.5 to 1.3 percentage points, with the largest drop experienced by White students
(1.3 points), followed by Black and Hispanic students (0.8 points each), and Asian students (0.5
points) (See Figure 26). Then, among these groups a distinction between girls and boys was then
made, understanding that overall, more males than females dropped out. The dropout rate is
lowest among Asian female students and highest among Black and Hispanic males. Gender
differences are most pronounced among Black students (See Figure 27). The analysis goes on,
but what we are interested in is how schools are trying to reduce dropout rate. In fact, on the
official website the attention on this topic is present, by keeping on to focus on supporting students

on the verge of dropping out through dropout prevention initiatives and partnerships, as well as
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credit recovery programs throughout the school district. Of course, there is the necessity of a
continue monitoring of such data.

, ;
Annual Dropout Rate by Racial/lEthnic Group:

2003-04 through 2016-17
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2003-04 9.5% 6.5% 4.0% B.9% B.4%
2004-05 9.1% 7.5% 38% 8.2% B.4%
2005-06 10.0% 7.8% 3.0% 11.0% 9.4%
2006-07 8.0% 6.1% 3.2% 10.0% T.0%
2007-08 7.0% 5.4% 2.4% 0.6% T.2%
2008-04 6.9% 4.1% 23% T.8% 6.4%
200810 6.1% 3.4% 2.0% 7.0% 57%
2010-11 6.2% 4.2% 1.9% 7.5% &6.0%
201112 6.9% 52% 3.0% T.2% 6.4%
201213 4.5% 3.8% 2.2% 5.2% 4.5%
2013-14 3T% 2.9% 1.4% 51% 3.8%
201415 4.8% 3.8% 1.1% 5.0% 4.4%
2015-16 4.9% 3.8% 1.2% 5.0% 4.5%
201617 4.1% 2.5% 0.7% 4.2% 36%

Figure 26: Annual Dropout rate by Racial/Ethnic group (from 2003-04 to 2016-17)

Annual Dropout Rates by RaciallEthnic Group and Gender: Grades 9-12, 2016-2017
Owverall Male Female
Parcent Musrrbwar Parcant Murrbser Parcent Murribser
Black 4.1% 285 5.0% 179 31% 106
White 2.5% 53 2.7% 28 2.4% 25
Asian 0.7% 12 0.8% 7 0.6% 5
Hispanic 4.2% 302 5.0% 185 3.4% 17
TOTALS™ 3.6% B0 4.3% 402 28% 258
“ Tolak nclude 2 Multraciad and 6 Mative Amencan dropouts who ane nRot shown B-EFEFEH:" D:.l' gen-:ler.

Office of Data and Accountability, Baston Public Schools: February, 2018

Figure 27: Annual Dropout rated by racial/ethnic group and gender (2016-17)
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Synthesis of the principal evidences

What has emerged from the Boston Public School initiative is the strong focus of the public
admini strati on i ncarsans@strengihanigg its relatichghip with their families.
The main actors of this project are the public managers who promoted it and set the conditions to
implement the plan. Here, the technical part is brought mainly by the only private company,
selected through a public bid: the Follet Software. The competences required are, as usual in
project using this amount of data, the collection, the storing and the analysis of data coming from
all Boston public schools. In fact, the main innovation of this initiative is that s ¢ h o datasai@
integrated on an higher level. This allows each school in understanding how it is positioned in the
urban environment, also promoting healthy competition among schools. Of course, this integration
required great efforts in computational resources. The aspect that characterized this initiative is
the training and supporting for teachers, in fact they are provided with assistance in case of
necessity and training courses are set to make the new instruments more familiar but mainly to
start using data to personalize their teaching activities. Here the citizens, in this case students and
families, are the final users, gaining the benefits of the work done behind the scenes.

For what concerns the guestion research, here data management is used for a specific purpose:
personalize teaching according to the information coming from students and provide effective
communication with their families. In fact, as in the case of DANTE project, the public
administration, in this case even the President Obama administration, understood the potentials

of using data in education to improve the effectiveness of teaching and to better monitor studentsd

behaviors in terms of absences grades, activities and so oné T
new in education, in fact the tangible results are not yet visible. Anyway, the potentials are
enormous.

The strategy adopted in this proj ecinfrastracaire bas cl
been posed for specific purposes and detailed data have been collected. Among the data studied

and analyzed, apart from dropout rates, t her e

performance, or other specific skills assessed in students, such as reading. The risk connected to
this initiative is quite low, because data are quite easy to collect, the only difficulties is that before
everything was written on paper or similar while now digital tools will be provided to school. In this
sense, the risk that can be forecasted is connected to the difficulties in the adoption of these new
tools and ways to set effective teaching. In fact, schools will need to well communicate the benefits
connected to this project to teachers and families. In this sense, the feasibility is low for the
technical part, but can be harder concerning the training part. The time horizon needed to this
project to see the first results is quite short, because the collection, even if the hardest part can

be decentralized, leaving to each school data collection and then communicate them to the project
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management part. Of course, in education matters it is difficult to understand specific criticisms
and directly address them. Hence, here there is needed to try to follow different process and see
if the benefits arrived. Lastly, we need to investigate the impact that this initiative brings to citizens
and public managers. For the first ones the benefit can be enormous, in fact if school starts to take
into consideration the differences among students to provide better teaching, this can be extremely
useful for both students and their families. While on the public managers side it can be interesting
to have information about education, a sector where there always have been poor knowledge
because none felt the necessity to understand more and to apply innovations. Furthermore,

improve the education level of its citizens is a valuable source for every public administration.

Key el eme Description

—ZBOSTON
rI’lelic Schools

Focus on Children

Promoter of the project, thanks to the Obama

. administration promotion of data systems in
1. Ropubloif g b
schools.

admini str a _ " .
Enabler, because it sets a competitive bid to

build the data school system.

The main stakeholders are Follet Software Co.
GOVERNAN ' W

Which is in in charge with the data system

2. Rol e of
creation, so it is the developer, and the OIIT,

stakeholde == _ _ _
which aim is to provide assistance to schools in

dealing with the new system.

Users of the new platform, in particular they
3. Role of ]
are students and their parents.

1. lterati
Linear process
process

2. Met hodo The methodology is set by Boston Public
how t he k n School that established the guidelines, the
i s acqui r e goalsandchoose the stakeholder.

_ The School Department establish the project
3. Project
activities flow and the responsible for each
management
step.
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—
~Z BOSTON
(P

ublic Schools

Description

Focus on Children

Project management

) - Data system creation
1. Skills 4

- Training skills for teachers
for the pr

- Assistance for schools in using the

new tool

2. Human The School Departmentd

Resour ces thekeyresource to putin place to help

HUMAN

RESOURCHE _
pl ace by t teacherstosetthe best strategies and to have

admi ni st r a acomprehensive picture of schools in Boston.

They have to manage and coordinate different
3. Rol e of actorsand then take informed actions to
manager s improve education according to the evidence

coming from data.

Table 12: Boston Public School project description according governance, process and HR layers.
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6.1.6 Social inclusion: Digital Divide in

Estonia and how to bridge it

The project

In the autumn of 2001, the Look@World Foundation, the Open Estonia Foundation and the State

Chancellery announced a public competition for conductingastudyon t he subj ect HASoci
of information technology i n Elodk@Warlé Foundation aims at serving public interest by

supporting education, science and culture via encouraging and popularizing the use of Internet

and ICT, through its activities the Foundation wants to raise the quality of life in Estonia. While the

Open Est oni a missonis thadevelopménsof an open society in Estonia and in other

countries. The foundationds programs are driven L

responsibility, and equal opportunities in the democratic the tdigitadivides r e

decision-making process. .
gp to the problem that exists

The study developed needed to overcome the digital divide
because some groups of people

problem that affected Estonia. In fact, digital divide is an have the opportunity and

acute issue when speaking about the development trends of
knowledge to use computer

information society both in developed and developing technology and some do not

countries. As the present change is a wide-based one that (from dictionary.cambridge.org)

arises from information technology, the task to diminish the

size of the population group whose adjustment to the technological change is slower (i.e. the task
to bridge the digital divide) has both economic and social implications while it remains the only
way to guarantee sustainable development. But if the problems of this group are ignored, a part
of the population would effectively be excluded from actively participating in economic activities.
This implies a decrease in the number of consumers and lower labor quality for the private sector,
and, in the worst-case scenario, the generation of an army of unemployed for the public sector,
which in turn may cause extensive social problems.

The study was conducted in cooperation between Emor, a leading research agency, and PRAXIS,
a non-profit research center organization, from January to July 2002 and it consisted of several
stages. Firstly, e-track was used to determine the segments whose Internet use was subjected to
further survey and the development dynamics of these groups over the recent years. The e-track
analysis provided statistically reliable information about the actual type and size of the target
groups of the study.

The defined segments were then studied qualitatively in the form of focus group interviews. The
goal of focus group interviews was to gain a thorough overview of the attitudes and beliefs of the

respondents concerning information technology and Internet use. Thirdly, a value orientations
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survey report was prepared on the basis of the focus group interviews. The purpose of the report
was to provide a quantitative overview of non-users of the Internet in Estonia. From 15 June to 2
July 2002, the PRAXIS working group conducted interviews with experts. To summarize all of the
activities described above, the analysts of PRAXIS compiled an expert analysis in June and July
2002, which also gives recommendations for solving the digital divide problems in Estonia besides
introducing the conducted studies. in fact, the final aim is to use the results of the study in planning
various measures for bringing non-users closer to the Internet. The recommendations proposed
in the report are aimed at both the private sector (the non-profit and business sectors) and public
authorities (the Government of the Republic). Although many of the recommendations are mainly
aimed at the Government of the Republic, the implementation can only be carried out in
cooperation with the private sector.

Now, to better understand the type of research conducted in this project, the results are shown.
The report of the value orientations survey conducted by Emor indicates that non-users of the
Internet account for 58% of the Estonian population bracket in the age group 15i 74, i.e. 607,000
people, as of February 2002. Every second non-user acknowledges one or many benefits of
computers or the Internet, while one-half of the non-users cannot point out any benefits of the
Internet. When speaking about personal Internet use, two-thirds of non-users (65%) cannot
specify any areas that could be of personal use to them. New projects should pay special attention
to those two-thirds of the non-users of the Internet (393,000 people) who do not associate the
possibilities of Internet use with their lives (See Figure 28 to see the results collected from
guestionnaire and focus groups). There are two distinct categories in this group: retired persons
and workers, known (aisPafspa s einvde diphdl aupel) eccm | | ar
Coll arso):

A fPassi ve Peo-4udersdfthg|Btedmét): of non

0 about 60% of the people in this group 50 or older;

o relatively little interest in matters outside their daily life;

0 relation to the Internet or computers is very weak, they see no benefits in the Internet
and have no need to use it;

o0 they prefer to use traditional media (even if the Internet were cheaper and more
convenient), as besides generally displaying a lack of interest they are constrained by
the language barrier and incapable of handling the user interfaces of computers; they
are also relatively less able to learn and memorize new things, and unwilling to change
their habits.

A Bl ue Col | ausasoftfeiedtettof non

o mainly unskilled and skilled workers who do not use computers in their work;
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o0 about a half of the people in this group see no benefits in the Internet and would not very
willingly change their daily routines as the Internet is unattractive for them;

0 a personal monetary gain would make the Internet attractive for them;

o there are social and psychological barriers (fear of new technologies, no perception of the
need for lifelong learning, a fear of demonstrating their lack of skills to others), skill barriers
(lack of computer and foreign their language skills) and economic barriers (income per
family member is on Estonian average level).

Lack of motivation is key factor in 2/3 of non-users of the Internet

607 000 (58% of population aged 15-74)

Non-users of the Internet = 1009

316 000 (52%) 291 000 (48%)

Internet is too new (do not find any benefits have acknowledged the existence and
in the Internet) uses of the Internet (mentioned benefits
of the Internet)

“Passive People”
"Blue Collars”

316 000 (52%) 214 000 (35%)

"Passive People” experimenters”
"Blue Collars™

“other non-users groups”

393 000 (65%) 214 000 (35%)

Do not currently associate the uses of the Internet with their
own lives, they need to be motivated in the first place

“Passive People” “experimenters’
"Blue Collars" “other non-users groups”

Source: RISC Estonia 2002, Emor

Figure 28: Results of questionnaires and focus groups to understand the roots of the digital divide in Estonia (Emor)

The result, through focus groups the reasons behind these orientations, is explained underlining
three different barriers to Internet access:

Motivational barriers: the possibilities offered by the Internet are not associated with personal
needs. Itis believedt hat fAcomputers are not for meo.
Skill barriers: Of all non-users of the Internet, 26% mentioned poor skills or the complexity of use
as a reason for not using the Internet.
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Access barriers: The main place where the Internet is used in Estonia is the workplace (53% of
Estonian Internet users aged 15i 74), followed by home (40%), school (29%), the workplace or
home of acquaintances (23%), and public Internet access points (15%) (Emor 2002a).

Lastly, as the main reasons behind the emergence of the digital divide, the experts pointed out
the great difference in incomes and the low purchasing power of the middle class, the varying
availability of information and education, the low GDP, the price of Internet connections that
remains high, the lack of active training programs in the previous years and the lack of attractive
communications services that would encourage people to obtain access quickly. As the main key
to generate motivation for Internet use, experts see the creation of content services of direct
benefit to people (for example, in the case of the cell phone, the SMS-based milk checking system
launched by E-Piim is such a service) that would significantly enhance the quality of life or the
efficiency of activities of people (e-c i t i z e n 6Ibe bankimg tsexvicgs.and the few public e-
services offered today do not weigh up the price that the risk groups have to pay for having Internet
access at home. Although much depends on the financial possibilities of people, experts also
perceive a greater need for training that would help people to personally experience the added
value that the Internet could give them.

The existing services should be further introduced in the first order (ID card, the accompanying e-
mail account) and more positive real-life examples should be provided. The importance of
enhancing imaginary motivation in painting pictures of the future and describing specific success
models to different groups has to be stressed. Technology also has to be brought closer to people
by way of user-friendly services, which would stimulate the use of public and private sector
services on the Internet because of a saving in time and money. Naturally, pictures of the future
have to be painted on the basis of actual services, as empty promises may easily give an opposite
effect when we want to change the attitude of people.

The role of the state was more specifically pointed out in avoiding regional differences (more
sparsely populated regions), providing IT training and creating the essential IT infrastructure (the
Village Road project). An important aspect that the experts pointed out was the coordinating role
of the state in cooperation with the private and non-profit sector. Development of the e-citizen
portal, a wide-scale implementation of the ID card and the existence of a public key infrastructure
are regarded as the priorities of information society development, which could be supplemented
by public sector services creating a higher added value. Easily available and easy to use e-
services of the state and a cross-use of databases in the form of services that give a time gain to
citizens could serve as important generators of motivation to involve the current risk groups in

Internet use.
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Synthesis of the principal evidences

This initiative is little different than the others because we are not talking about cities anymore, but
about the Estonian state. Anyway, the characteristics of the project are not particularly diverse. In
fact, here the use data is devoted to overcoming the digital divide problem, that is connected to
the new role of technology in cities, too. This because the extended use of connected devices
risks stavingof f some popul ationds bends, that cannot mal
Another feature to underline in this project is the type of data used. In fact, when we think about
data we wusually imagine numbersdé falls, but t he
qualitative, as in this case, where they are non-internet users profiles, the barriers to internet
access and so oné by the way, these data are used
much knowledge as possible to put in place relevant initiatives, driven by the results of the
analysis. In this case, data are used for a specific purpose: to overtake digital divide issue.

For what concerns the organization of this project in general, we see the predominant role of the
research agencies in understanding the actual situation of Estonian people regarding the use of
tech devices. Anyway, since the digital divide is a social problem because it risks excluding people
from the public life, there also the strong interest of the public sector in deeply understanding this
issue to find way to overcome it. For this reason, the latter is the main promoter of this project
while the research institutes are the developers. Once understood and classified the population
according their lack in the using of technology, the state needs to have a predominant role in
setting the strategies to include all the population, who is the real focus of the project.

For what concerns the process followed during the initiative and the responsibility over the steps
to be followed are mainly on research agencies. The public sector is interested in the results of
the research to set the second step of the initiative: find ways to include all the citizens within the
city. In doing this it was required to orchestrate a series of initiatives partnering with private and
non-profit sectors. Hence, the main role of the government was the promoter first and project
manager after. For skills regards, so the human resources aspect, an important tole has been
given to the research, in fact here, more than computation skills, it was required to understand the
environment, at least in the first part. Then, of course technical skills would have taken place.
Anyway, what is the crucial competence is this project is the training activities part. In fact, once
understood the problem, the main issue is to correctly address it. In this initiative the acceptance
and getting confident with technologies is a crucial part to success, so the training and an effective
communication are the most important tasks to perform. In the Table 13 there are the key pillars
connected to the governance, processes and human resources explaining the organizational

features of this case.
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The answer to the question research for this case is similar to that of Trash Track: understand the
actual scenario to improve the service in the future. In fact, the role of the data management is to
collect information from population about a specific issue: the digital divide. Once understood that
the population is not absorbing the advantages of the technologies for many reasons the role of
government is to decrease such barriers to spread the adoption of technologies.

The main forces to drive to the success of this initiative are similar to those of Trash Track. In fact,
we need to consider the strategy according to goal setting, the risk associated, the feasibility, the
time horizon and the impact for both citizens and public administration.

For what concerns the goal setting, here are quite clear: the state wants to understand the digital
divide situation of Estonians to set strategies to increment the use of technology. On the other
side, anyway, the risk associated is high because there is no security about the fact that people
would really become confident with new tech devices. Considering the feasibility of this project, it
is quite high for the research part, but it decreases whenthepublicneeds t o fset
to succeed in solving digital divide problem. The most critical issue in the feasibility part, as states
before, is the training and the flattening of the differences among population.

The time horizon can be considered medium-high: in fact, if the research part requires efforts, it
can be developed in short time, the second part where the public sector needs to pose the basis
to overcome digital divide is a more critic
time to be adopted by everyone. Lastly the impact for citizens is potentially very high, but at one
critical condition: it needs to be understood, otherwise it decrease considerably. For what concerns
public administration indeed, the potential benefits coming from solving such problem are many,
in fact a population who is able to use tech devices efficiently can save to public administration

money and time.
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Digital Divide In Ewg‘e‘ Key elements Description

Promoter of the project, together with the two

foundations. Then, when the results of the
1. Rol e of research arrive it decides the activities to
admi ni st r a overcome the digital divide problem. Hence,

later it will be the coordinator between public

and non-profit sectors.

GOVERNANCE | RO | The stakeholders are the main actors in the
' research phase, they can be considered the

stakehol de
enablers because set the activities out.

Citizens are the subject of the research, that
3. Rol e o f needstoinvestigate the cause why the digital
divide happens.

1. Iterati
Linear process

5 Met hodo The knowledge is acquired following three

steps decided by the research agencies: the e-
how t he kn

_ _ track analysis, the focus groups and the
I's acqulre . ,
PROCESS experts interviews.

The project has two main steps: the research
3. Proj ect activities, where the methodology needs to
management understand the u s e prdfiles, and the
t o real i z e recommendations coming from the research
activiti es phasearethen putinplace with some

initiatives.
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Digital Divide In ESNQ:A Key elements Description

S - Research skills

for the pr - Project management

Once the results are provided, the public

administrationds HR ne
2. Hu man

HUMAN Resour ces
RESOURCES pl ace by t

initiative to solve the digital divide
phenomenon, through training or creating IT
infrastructures. Hence, it will be needed

mi ni r I .
ad St a coordination capabilities and project

management.
3. Rol e of Coordinators of the project and developers of
managers following initiatives.

Table 13: Digital Divide in Estonia project description according governance, process and HR layers
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6.2 Overview of the main results from secondary sources desk

research

This section is devoted to the study of the insights and conclusions coming from the case studies
and the action research, aiming at answering to the question research:
whichistheroleof dat a management within Smart

Hence, we now analyze the general framework of governance, process and human resources,
underlining common patterns, to understand how data management initiatives are organized.
Then, the strategic use of data is deepened in every case, searching for possible answers to our
research question.

Staring with the governance part, the main observations to be done is that the main role of the
public administration is the promoter and enabler of these projects. In fact, most of the times the
idea of using data for strategic initiatives come from the public sector, while the development part

is a stakeholdersé task. Usually, there is no

competences required and mostly to have different perspectives. Hence, the public sector is the
principal coordinator and investor. Of course, this is also due to the fact that these are all public
services, so the main interest in developing something useful for citizens is on public-sector.
Anyway, it is necessary to consider the strong involvement of private-sector too. In fact, it never
happens that an initiative is developed without its help. This confirms what have been studied at

the beginning of this thesis: to provide public services to all the citizens it is required to establish

Citi

long lasting partnerships with private firms. Anyway, n ot only private sectord

strategically important in Smart Citiesd ilmi
fact, the support of a strong research seems to be among the most frequent commons within these
cases. The participation of private sector and research institutions is heavily present in these case:
we find the MIT research institute, in particular the Sensable CityLab for the TrashTrack project,
or the partnering among many security firm around the Europe for DANTE project; or the Follet
Software Co that provide the education system to Boston Public Schools. In every initiative is
possible to find a key partnership that public-sector stipulated with a private firm. Hence, as told
at the beginning in Chapter 2, Smart Cities are for businesses too, and firms must graspt the
potentialities of this change.

Lastly, the citizens sometimes are considered as active part of the project, for example in the
TrashTrack are involved in the labelling part, or in the Land Transport DataMall are asked to give
their opinions about the efficiency of the transportation system. The common tole of citizens for

every project is that they are the final users of every initiative, confirming the fact that Smart City
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needs to be citizens-centric to respond to their needs and face their problems, from the pollution,
to the improvements in the education systems. In this sense, the most relevant case is that one
about the Digital Divide in Estonia. In fact, this project has been set only for those people who
remained a step back from other because they are not able to use digital devices. Hence, the
public-sector needed to deepen the dimension of this issue, to better deliver its services tomorrow.
The Table 14r esumes the key findings about governance

before.
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GOVERNANCE

1. Rol e o
admi ni str

The citizens have an

L ELIRIECTE @ Promoter of the project  Enabler and developer.
enabler role.

Enabler of this project, by The partnership network

funding it. is the developer. Final beneficiaries.

@ DANTE

Promoter and enabler. It
sets a PPP to develop  Principal developer.

this project, too. of this project

Give the input to the

: . . Technology drivers, so . .
DATA.MAL L | Promoter of this project. developers. Ere(?::;:,sthen enjoy the

Users of the new

)
r/\BOSTON Promoter and enabler. ~ Developer of the system. platform.

Public Schools

Promoter and coordinator Researchers, so

ot Do 1o o0 _ Subiject of the research
\-‘ of the second-step enablers of the project )

Mainly the final receivers

Table 14: Governance analysis in multiple case studies research
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For the process part, even if the theory suggests that the best way to introduce innovations in
public sector is through a circular process made by trial and errors, here this hypothesis is not
confirmed. One possible explanation is that these are not properly linear processes but mainly
incremental, that start from small datasets or simple research question to go for more complex
systems and researches. Another possible explanation could be that since these are still young
projects the errors have not come up yet, hence this approach could be adopted afterwards if
some criticisms will come to light. Anyway, in this aspect emerges a criticism about secondary
sources desk research. In fact, the sources available did not explain in detail how they come up
with the final solution. For instance, they do no describe possible criticisms they found in the path,

or errors they incurred to, in short,t hey di spl ay only the fAgood thi
they had in developing the initiative. Probably, here is required a further step, collecting information

from primary sources.

Then, the methodology, that is the part in which the actors joining the initiative acquire the
knowl edge to develop the initiative. her #gomt h e

universities, but also from research agencies such as in TrashTrack, DANTE and Digital Divide in
Estonia. Furthermore, even if the content of the knowledge is given by these partners, the public
sector decided HOW this knowledge must be acquired. In fact, it provides the general guidelines
through which the initiative gets the appropriate amount of information. Connected to this, most of
the times the public administration is in charge of the project management. The only different

initiative is DANTE where the public sector is only the investor and all the managerial and technical

activities are outsourced. Anot her common characteristic among

steps are very well settled and clear, this is necessary when different stakeholders participate to
the same initiative and because it is a way to reduce the risk, because this means that the situation
has been deeply studied in advance, and to reduce time spent in meeting to decide what to do

next.

What has been explained forfar about how the processes have

initiative is resumed in the Table 15.
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process
Iterative process.

Linear process.

Z?]Linear process.

DATA_MALL fLinear process.

PROCEBS

Met hodotl
knowl edge

The technical knowledge The initiative was managed

came primary from
university.

The guidelines set by the
EU and EuroCrime

provides technical, ethical entrusted to Engineering.

and legal guidance.

The methodology is set by the activities are realized

CDPH and a community
partner.

The public managers set
milestones, then the
technology part is left to
stakeholder.

Boston Public School
establishes guidelines,
goals and choose the
stakeholder.

The research agencies
decide the steps to follow.

3. Project
how to rea
activiti

by SENSEable City Lab.
The process had 5 steps.

Project management

following a specific path
set by CDPH.

The activities to be done
decided by the public
agencies, which drive the
key ITS initiatives.

The School Department
establish the project
activities flow and the
responsible for each step.

Two main steps: the
research part and the
actions derived from it
coordinated by public
administration.

Table 15: Process analysis in multiple case studies research
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The last layer to analyzed is the human resource one. This is the most critical issue when initiatives
using data are set. In fact, the competences required for a successful data implementation are
numerous, complicate and difficult to find. Along with these technical skills there is the necessity
of developing a strong and focused project management that sets the guidelines, monitor the
progress and orchestrate the numerous stakeholders.

The most important technical skills required in these projects are those for collecting the data,
mostly from different sources and heterogenous. Hence, most of the times the public-sector
searches for collaborations outside to specific firms, that have the right competences inside their
organizations. This part about the collection and the storage of data is the most critical one among
the technical skills required, because retaking what has been said in the fourth chapter, public
administrations have in their possession a great quantity of data that covers a deep knowledge
about everything happens within cities, anyway the most though challenge is to deal with them,
since their complexity and heterogeneity is really high. Other essential skills required to develop
such initiatives, even if less complex than the first ones, are analytics and visualization skills. The

first oneds i mportance is clear and i mmedi at

be transformed into information and then knowledge to take action. While the importance of
visualization sometimes is underestimated, because it is confined to simple design methods
applied to make analysis nicer. Nevertheless, being capable of communicate the information
extracted from data is of incredible importance, because the more simple and immediate we
communicate a concept the more it is comprehensible to everyone. In this regard, the design
methods are needed: so everyone can understand how data are powerful, using them every time
they are required. This is also part aifispbshkide
to catch the importance of data because they are available to everyone.

A role that emerges is that of academic institutions. In fact, one of the commons among the project
is the support of universities to put the theoretical basis of the projects and to testify the results
and enrich the academic researches.

Furthermore, the main skills deployed by public institutions are related to the management of the
projects, being the orchestrator among all the stakeholders. This leads to a reasoning about
technical skills in public-sector and their availability. By studying these cases and also in my
wor king experience at Milanés Municipality
initiatives lead by the public administration, is this fruit of a specific strategy or is there a lack of

such technical competences?
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@ DANTE

HEALTHY CHICAGO 2.0
PARTKERING 10 1MZ ROV HEALTH EQUITY

[ )
Z BOSTON
G’lelic Schools

Digital Divide In EStol nd
How ridge

- Technical skills.
- Analytical skills.
- Visualization technique
skills.

- Project management.

- Detection and monitoring
of data.

- Capturing, storing and
preserving data.

- Project management
- Data analytics skills
- Research skills

- Gathering and
under st andi
needs.

- Technical skills
(developers, visualization
techniquesé)
- Academic skills.

n ¢

- Project management
- Data system creation
- Training

- Tech assistance

- Research skills
- Project management

HUMAN RESOURCES

Rol e o
manager s

Only a management role Promotion

Research competences
developed for Horizon
2020 project.

Management skills.

- Project
management
- IT skills

School Dep:
information office
resource to help
teachers.

Project management
skills to set the
initiatives suggested
by the research.

Guidelines and deadlines
setting.

Coordination of project and
action teams.

Coordinators of the
project, deciding the
partners and setting the
ITS guidelines

Management and
coordination of different
actors.

Coordinators of the project
and developers of the
following initiatives.

Table 16: Human Resources analysis in multiple case studies research
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Once understood how the governance, the process and the human capital influence SmartCi t i e s 6
initiatives using data management, now it is time to answer to our research question, so
understanding which the role of data management within such projects is. In fact, in every case
an answer has been given, but now it is necessary to put them all together to find a common
pattern. In fact, what has been emerged is that data management can be used according to three
scopes:

1. Initiatives to improve efficiency of city services and collect data for future

improvements.

2. Initiatives developed to solve specific problems or for punctual purposes.

3. Initiatives to understand the actual situation, to drive future actions/decisions.
In the first case Singapore DataMall and Healthy Chicago 2.0 are the main examples. In fact, they
are both two projects aim at improving urban services, such as mobility and healthcare, but
through this huge data collection and analytics the managers plan to develop other projects. For
example, the health data collected will be useful to know if the city is more affected of a disease
or not, if there are some recurrences among citizens that need to be taken into account or maybe
if there are some criticisms in specific areas or during specific period. The same discourse can be
done for all the mobility issues that can be addressed using the DataMall where all the information
is communicate in real-time. The important characteristic of these two cases is that, even if the
public management can forecast future improvements based on the systems in place, the most
evident outcome is the improvement of a public service. In fact, the healthcare system allows
doctors and various stakeholders to know immediately the patient history for an instant diagnosis,
while patients are updated about their health status, the urgency to do specific exams and so on.
The same talk can be done for the mobility in Singapore, where, through the DataMall, the
commuters can be updated in real time about the status of their transportations, if there are some
strikes or can receive suggestions about the best path to reach their workplace. This kind of
initiatives have a medium term, because they are the middle way.
The second case is when data management is used for specific purpose, such as solve a specific
issue. In our case studies it is represented by DANTE project and the Boston Public School
initiative, where the data analytics need to cope with the terrorism problem that European cities
are facing during the last years, through the detection and the monitoring of web data coming from
illegal groups. Whilet he BPS aims at i mproving the school
path and better communicating with families to establish closer relations with both. In this case
the data collected and analyze are used to reach these goals. Hence, in these cases the aim and

the outcome are evident and data management is the most effective tool in this sense. This kind
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of projects required time to collect the data and the set the guidelines, but then the results are

(almost) immediate, so we can speak about medium-short term projects.

The |l ast typology of Smart Citiesd initiatives us
aiming at understanding the actual situation of a specific fields, in this case urban managers are
interested of having a picture of a specific issue. The examples coming from our research are the
TrashTrack project, where Carlo Ratti and his team wanted to understand the path followed by
Bostoniansd wastes by f ol | owiandtheEsioainan Rigital Divide,pe ci f i

where government wanted to understand who the people are left behind after the technological
advent. Thanks to this analysis we underline some criticisms along the process and communicate
in an effective way the results of it to citizens to make them aware of how their actions influence
the system. Again, the other concern is about what happens after such project: in fact, once
understanding a criticism in the system, there is the necessity of finding ways to overcome it, being
creative but effective.

The other example that we will study is the tourism analytics in Milan, where data are deployed to
trace patterns followed by city users, to understand if some are can have a potential growth or if

the touristsd spending present s.Thiotypeldghdf anglysim ot e x

and data usage is different from the other and maybe more difficult because the data scientists do
not have a specific research question to investigate but he or she needs to deepen all the possible
aspects, that can be considered relevant on a strategic point of view. In fact, this kind of analysis

can be extremely long and difficult, especially when the boundaries are not defined, such in the

case of the Milanés tourism wher e-userh so nilliors jofe c t of

people coming from disparate countries, who spend money differently and move around the city.
Once generally described the three ways in
initiatives, we need to go deeper and better design the boundaries and the characteristics of these
projects. In fact, every project has been analyzed according to the clarity of the goals set, the risk
associated to the initiativebds success, the
connected and the impact on both public administrations and citizens. According to this analysis,
we have found common patterns inside the same typology of initiative that are resumed in the
Table 17.
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Referral case

Clarity of goal(s)

Risk associated

Devel
Feasibility

opmen

Time horizon

Impact for PA and
citizens

1) Initiatives to

improve

efficiency of city
and
collect data for

services

future
improvements.

Singapore DataMall

and Healthy Chicago

2.0

Medium, because
the number of

initiatives that can be

developed in future
risks to create
confusion.

Low, because itis a
matter of collecting
data.

High, in particular for

computational skills

High

Optimization
Efficiency in
using public services

2) Initiatives
developed to
solve  specific
problems or for
punctual
purposes.

DANTE and Boston
Public Schools

Very clear, this type
of project is set for a
very specific purpose

Depends on the goal
set and the difficulties
in reaching it

Depends on the goal
set and the technical
and managerial
requirement.

Medium-low,
because there a clear
direction, no time is
lost.

High, because if

PA sets a specific
goal, means that
there is specific issue
to be solved.
Usually high,

for the same reason.

3) Initiatives to
understand the
actual scenario, to
drive future
actions/decisions.

TrashTrack and
Digital Division in
Estonia

Not so clear goal, it is
more about finding
Aisomet hing

interesting

High, the risk is to not
find anything useful.

Depends on the
results, if  nothing
interesting is found can
be wvery long and
difficult.

Very high, because if
something relevant has
been found, then there
is the implement part
that requires to be set
from the beginning.

Depends on the

results of the research.

Low, most of the

time, they do not
realize anything.

Table 17: Sum up of the main findings related to the three ways data management can be used in Smart Cities' strategy
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6.3 Acti on researchods i ntroducti on

6.3.1 The Italian situation

The Italian situation about the digital transformation and the data management within the public
sector is at a turning point: in fact, with the new directives of the European Commission, among
which we find the European Digital Agenda, the scope is powering ICT technologies to support
innovation, progress and economic development. This is one of the seven pillars of the Strategy
AEurope 20200, that designates the goals for the
leverage the development of the unique digital market. In this environment, Italy has settled the
AfAgenda Digitale Iltalianabo, a national strategy
Agenda. AgID( Agenzi a per YisitHeteahhidalaagebcy \hich isHeaded by Council
of Presidency, aims at reaching the goals set by the Agenda and contributing to the spread of the
information and communication technologies, favoring the innovation and the economic growth.
Furthermore, AgID has the role to coordinate the administrations during the path of actuation of
the Triennial Plan for the Informatics of Public administration, favoring the Italian digital
transformation and promoting the diffusion of digital competences in collaboration with institutions
and international, national and local organisms. In this environment, among the most important
digital transformation in Italy of the last years, we find the public system for the digital identity
(SPID), the e-payment system for public administration (PagoPA), the electronic billing for public
administration, Open Data initiatives, the electronic sanitary dossier (FSE) and the informatic
management of security for public administration (CERT-PA). all these initiatives, allows the public
managers to better monitor data related to strategic projects. In fact, in this regard, the data
management is extremely important to be managed. According to an article published in the
Agenda Digitale website written by Valeria Sandei, CEO of Almawave!!, thanks to a correct data
analysis and management we can be able to understand the necessities, providing the correct
answers at the right moment. In particular, the use of Artificial Intelligence in the public sector can

be fundamental for those administrations that have already begun to value their informative

resour ce. According to Digital Agenda, the objec
transver sal to different administrations, for exa
the transparency; and 0 vringtontexgduchas redatve ® thenwobiltyi ¢ f or

or prevention. According the AgID the majority of the initiatives are placed in a broader scenario,

10 Agency for Digital Italy
11 AlImawave is among the principal Italian players in speech & text recognition technologies applied to the
customer experience management and advanced analytics.
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where the enhancement of the information can be a valuable tool for the future of our cities. Hence,
confrmi ng what the these have tried to point out sini
than technological 6, states Sandei. According to h
the technical feasibility of many solutions is often reached with the available technologies, while
the creation of a chain that adapts to all the implications and develops them according to the
specifications is less obvious. This means that data can still be exploited according to the referring
context and the choices needs to be contextualized because of data available, competences to
exploit them and objectives to reach. According toc
all these initiatives and project allow public administrators to have access to an incredible vast
amount of information. In fact, the heritage of the knowledge generated and collected aver time in

databases is often #itncwied, spteddevier, mulbpie arehives and mastlyi s des
in the peopleds memozwnii daépi membnyor glence, the <c
ltaly, is to let this knowledge fAvisibled with sol

of documents or relations produced in decades to arrive to obtain the most relevant information to
take decisions, drive strategies and better processes. Hence, according to the Libro Bianco, the
most urgent themes to face are:
A Accuracy and completeness of data
Modality of distribution and access to data
Project and definition of common guidelines
Supervision of quality of public dataset
Economic estimation of data

Instruments to let citizen monitor his/her data production

o o I» o Do Do

Management and promotion to data access
A Regulation of data use

What explains by now is the general institutional framework of Italy, that establishes the general

guidelines. Anyway, as seen in this thesis, many initiatives and projects are developed
autonomously in each municipality and the examples in this sense have started to be numerous.

For example, in term of mobility from North to South there are many car, bike, scooter-sharing

projects, now not only present in the biggest cities of the peninsula. In this field, we can mention

the integrated system for the mobility management in Cagliari, that allows to optimize the existing
infrastructures, focusing on the <citizensd needs

examples are many, even if we are still at the beginning of these kind of initiatives.
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6.3.2 Milan as Smart City

According to the ranking made by ForumPA, a company of the Digital360 Group, born in
Politecnico di Milano and aims at supporting the digital transformation of Italian public
administration and firms, Milan is at the first place among ltalian cities. It is assessed according

di fferent indicators, with the main aim of under st
so close to citizensod needs, more inclusive and m
parameters are subjective, Milan is considered the Italian Smart City (B. Simonetta, 2017). This is

city is made to recognize in the last years for economic growth, sustainable mobility, research and

innovation, digital transformation and so on.

MilanoSmartCity is a project born in 2013, aiming at understanding and having a broader vision

of the smart process, that was already started with actions and initiatives in place or planned. This

project allowed to identify and outline the directions to pursue to go through a Smart City
development. It was necessary to set up a document for this theme because inside this horizon

today there are many actors, such as multinational companies, social enterprises, small and

medium enterprises, universities, associations or research centers, that are trying to move and

have a voice in this field. The document drafted underlines the impossibility for the public
administration to guide and transform the city across this new direction alone, but it has the role

to create a favorable context in which the excellences can work efficiently through common and

shared objectives. According to MilanoSmartCity project, make Milan a Smart City is a political

priority and a strategic objective to include the city within the great European and international

cities. Since 2013 many things, political and non-political, have changed in Milan, but it has the

same want: be the stimuli for a smart growth that can bring the city at the top levels. In particular,

the new major of the city Giuseppe Sala, in charge from 2016, have underlined this concept,
introducing a new department for the digital transformation, headed by Roberta Cocco, former

Microsoft manager. She has then presented the digitalization plan for Milan, which foresees the
introduction of the digital dossier of the citizen and many other initiatives, following the European

guidelines of the Digital Agency. She has also implemented days of digital formation within the

city, where a collaboration between public and the private sector has been put in place to organize
public event, training courses, hackat hon and so
transformation is clear and set by this new commission too, and the creation of this new
Department is the confirmation of this change taking place. The Mi | ands i nitiatives
City are many, from the waste management to the alternative mobility, but our main focus is on

tourism sector. Now we will see how data management has been using within it.
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6.4 Seven-step process of action research: i

data management for tourism in Milan

The action research is now developed with the help of Luca Martinazzoli, interviewed to clarify the

public managersé point of view andandimpantieulapto us t o
understand the results obtained from this initiative.

Luca Martinazzoli headst he Mi | anbs Mu n i depapnaeht,i whigh isMmdekthet i n g
Tourism assessor, in charge from October 2017. Since the beginning he focuses lots of efforts in

using data to communicate the value of the city to tourists and businesses or to improve the
touristsd experiences in Milan through a deep und
When Luca talks about his vision about data and c
cities under a different perspective, because before we saw cities in a more physical and flat

manner, but now the tridimensional view allowsust o make di fferent anal ysi s

For all these reasons, | consider my personal experience at his department extremely useful to
understand and fAtoucho t he da tlaparticalar,d\woekeddonhim,i n t he
analyzing the data coming both from external partners, such as Mastercard and Vodafone, and

from internal datasets.

By recapping the seven-steps of the action research, we will better explain this initiative and my
job. The last part of the action research regards the results and the informed actions that can be
undertaken after this kind of analysis, but, since this is a not finished project, Luca Martinazzoli

was interview to understand his point of view and those of the Municipality.

Lastly there will be a comment about how data management has been used in this project and the
role of governance, process and human resources. We will try to answer to our research question,

even on the light of the conclusions drafted by the secondary sources desk research.
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6.4.1 Selecting a focus

The main aims that Luca and Milan Municipality want to pursue are:

- Understand city-users behavior.

- Have clear insights about Mi | aattrécsvity

- Plan services and infrastructure based on these information
These can also be considered as the making steps to follow to improve the tourism within the city.
In fact, the first action that needs to take place is the main understanding of the environment in
which we are operating. In this sense it is important to understand the actors, so the city users,
who are those people that live Milan, for few days, for few months or to live. In this regard, we
have performed a series of analysis that aim at a deep understanding of how the city moves,
where users spend their money, or where they sleep. This part of the project was the main task
of my team and later the details of this part will be showed.
Afterwards, once the managers have acquired a general understanding of the city through
analysis, it is required to develop clear insights about the analysis developed, this was partially
made by the team, but then every city manager has access to the analysis, so everyone can draw
his/her insights. Anyway, all the most interesting ones are then collected for the third focus: plan
the future basing the decisions also on the insights coming from the information extracted. Here
the possibilities to implement a strategy are two: on one side, it is possible to use such information
or insights as drivers for future decisions, while on the other side they can be used to implement
plan to address specific themes coming from the data. For instance, a new plan to manage the
Black Friday in the city, because an unexpected number of people go shopping, so transportation
can be intensified.
Through these actions, Mi | an, in particular the M
Airead the cityodo, but mainly to build up i mpacted |
make go-to-market strategies when promote the city, but mainly forces us to a continuous
reflection about how we work within the city. This is the promotion side, but there are also some
practical consequences, such as the transportation system, the services and how we can build
punctual ser viAseéeusashibduringhisrspeech dungng WiredNextFest conference

about data analytics in cities.
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6.4.2 Clarifying theories and believes

Once understood the main focus and objectives of this project, it is needed to clarify the
interventionés areas in which the Milan municipal
puts his attention to these insights:
- Travel intelligence, all that allows us to describe the city-user behavior before, during and
after the trip
- Connectivity, an example is the Wi-Fi, in order to track people in city and understand how
they connect.
- Arrival and accommodation facilities
- Mobility and payments, so how they spend their money and time within the city.
- Events and social, so participation to temporary events
With my team, our focus was more devoted to the travel intelligence, the payments and the arrival
and accommodation facilities, thanks to the datasets available to us. Later we will see which kind

of data we used and which information can be extracted from.

6.4.3 Identifying research questions

The research questions for tourism purposes can be hundreds, in fact, since the main aim of this

research, especially at the beginning was to generally understand the city, the main focus was

general: it can be resumed with how does the city behave?

Anyway the questions aimed at understanding and developing as many insights as possible, so

they were really dependent from the datasets used. An example of the kind of detailed research

guestions is explained in the data analysis part.

To have an idea about on what we posed our attention, has been explained by Luca. Hence, since

deepening all the aspects described as focuses of this project requires long time, he just analyzed

the travel intelligence part, t hat has also been

Municipality. Here, Luca wanted to understand how the customer experience works in Milan,

dividing the process in three phases (See Figure 29):

- pre-travel, sot he analysis of the behaviors of possi bl

Milan on Google, or look at the flight company website to see how much the flight costs or
generally how they get prepared to visit Milan. To understand is the pre-travel is successful
or not for Milan, some indicators need to be computed. Among which we find the

conversation rate to understand how many book a trip to Milan over all the people who
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googled it, the average budget for visiting Milan, or the average period before which they
book the trip.

- during the travel: here the main focus is to understand the behaviors of tourists from the
moment in which they arrive in the city to when they leave it. In this sense, the focus has
been set on the number of arrivals, the length of stay in Milan, the average spending and
for what items, where they go or how much time they spend in the city.

- Competition: as every company, a city has some competitors, too. For this reason, it is
important to understand how Milan is seen in comparison with other similar cities, is the

average spending is the same or not, or how is its approval rating.

Customer Experience

Conversion Rate (arrivals/bookings)
Average lenght of stay

The visitors' arrivals and their & * Average consumption per category :, :
: behaviors in terms of + » Top NIL (areas in which the city is divided) =
“¥::2i mobility and consumptions
: are monitored.

i DURING THETRAVEL ;|

A

COMPETITION

PRE TRAVEL

The visitor is interested in i g, Tracking of cities, that are H
Milan and performs : i @ % considered benchmark, in &

*" searches, that are converted & oy terms of altemative £
into bookings. H ¢ destinations and main orgin  :

: : markets. :

B iiiiiiieiisiessissssssssssissse  SsussssssssssssssssssssssssEsssssEsEaEs -

+ Approval rating
« Milan’'s rating vs. other destinations
.+ Top origin’s markets of visitors

1+ Average spending for travel
i+ Avg Lead Time
%+ Top Google Trends

Figure 29: The general tourist's experience

Understanding these three steps can be of extremely importance to define future strategies,
but before to deeply understand how tourists behave in Milan.

6.4.4 Collecting data

The data collected by Milands Municipality are fr
hardest task was make these data interoperable. With an agreement settled with Vodafone and
Mastercard, Milan decided to buy their analytics, to have a broader picture about where people
go within the city, how much they spend, where the

coming from external partners, so the task of collecting data was theirs. Anyway, it is interesting
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to know what we have found in these datasets, because the data collected by both Vodafone and

Mastercard are many and of different typologies. It is needed to clarify that every data was

completely anonymized in advance, so for us it was completely impossible to date back to the

people or group of people recorded in these datasets. In fact, if sometimes some areas missing

in the analysis developed in because the number of passages in that area are not enough, so it is

forbidden to publish or study, because the dataset is too small with too few observations.

Besides the datasets coming from the external par
incredible amount of data that were extremely us
perspective. In fact, Police stations need to collect fees from the hotels for every visitor by law, or

the airports register the passengers on every flight landed in Milan. Hence, the amount of data
available within the Milands public administratiol
have them for analysis purposes because of long time to wait or maybe because these datasets

are not updated regularly. Anyway, we have asked and received data about tourism and some of

them have been used for analysis purposes. Here there are the detailed descriptions of the

datasets used in this project.

Vodafone analytics
Vodafone analytics are based on the concept that the city is divided into 84 ACEs, a past
division of the city for census purposes. So, if people visit them are recorded into their
databases. The main criticism we found here is the understanding of this concept because
if one person passes in the same ACE two times in the same day he/she is recorded two
times by Vodafone analytics. Hence, in these datasets speaking about people has no
meaning, while it is better to study the passages of people in specific areas of the city.
Hence, through this analysis it has been possible to understand which areas are more
frequented. Vodafone analytics presented its datasets through a visualization tool (Power
Bl), that allowed us to see different aspects of their analysis, but, since there was no
possibility to do further analysis on this tool, they provided us also the CSVs.
The Vodafone data concerns the examination of 2 0 1 &v@emsts, such as Design Week and
Fashion Week, the events that more characterized Milan in the world for the flows of people
beinginthecity. I n t hese dataset Vodafone classify the
and Al ong trip Mil aeferdo.thosE kigtorsfwha veemnt in digab fergao r y
daily trip, then they would have come back home to sleep, the second category refers to
people who passed through Milan during the specific events and then they slept out of
Milan, not in the residency. While the last typology of visitors refers to whom slept in Milan
during Fashion Week and Design Week. These kinds of analysis were possible for

Vodafone because for every user they can understand where he or she spends the
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majority of his or her night, so this is probably his/her residency.l n t hese feventso
there was also an analysis of the originsd vis
they considered the city and the region origins, while for foreigners the country. Finally, the
ACE analysis has been developed by Vodafone, that collect data about the passages of
people in the different areas of Milan. In this regard, they considered also the Rho area, a
small town close to Millan, but of strategical importance because there there is the most
i mportant exhibition center. For example, the
the Design Week and headed in Rho-Fiera.
Anot her dataset from Vodafigrhansanpasiysodocsmoeegas oeé
from 8 pm to 4 am for the days from 1%t of September to 30" of November 2017. During
these days, it was interesting to see in which nights the city was more active in terms of
movements. Wh a t we found in this Aby amalygshakeady anal yt
developed by Vodafone and presented in Power Bl visualization tool.
Among the analysis already developed by Vodafone there was the average monthly
passages in the Milands ACEs for every day we:«
Italians and foreigners, clarly in the Italian classification there are both visitors and
residents. For example, they calculated the ave
Mondays and in September for Italians and for foreigners. Another calculation already
provided in Power Bl visualization tool is the same calculation already explained but with
different focus: not just Italians and foreigners but for user class. The user class can be:

- ACE resident, so they have observed a passage in a specific ACE of a person who

lives there.
- Resident in another ACE, so a passage of someone in a ACE different from that of
residency.

- Italian visitor, so people residents in Italy but not in Milan.

- Foreign visitor.
The user class analysis allowed to distinguish between lItalian visitors and residents, and
furtherly understand where residents go and spend their night in the city.
Lastly, to me the most interesting part was the dataset that contained the data about every
single day of the referral period, so around 90 observations with distinction between Italian
and foreigners.
I't is needed to underline that Vodafone Anal yt
their market share in Italy and in other countries and the number of people without a phone,

such as children, to projects their data in the population. In fact, we do not consider the
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passages as only people who possesses a Vodafo

passages pass through that area.

Mastercard analytics
For what concerns Mastercard, they deployed a spending analysis, examining not only the
number of spends and the typology, but classifying spenders on the bases of their origins. The
typology of spending classified by Mastercard are the entertainment, the accommodation,
travel spends, grocery, eating, cash (so withdrawal) and the shopping.
The datasets used in this kind of analysis are r
the city and during special events. As happened in Vodafone analytics, it was possible to see
where people spend their money among the different areas of the city. Here the main issue
was related to citybs division: in fact, i f befo
i t s dat sadivisian (NNdleLddldentita Locale), the most recent division used for registry
purposes by Mi | anés Municipality. Hence, only througtl
possible to compare the spending and passages analysis.
As in the Vodafone analytics, Mastercard provides analysis about the spending during Fashion
Week and Design Week events, they added another event that is gaining importance in Milan:
Food City. Of course, these events too are from 2017, in fact the analysis was developed in

first semester of 2018. These eventsod datasets cC

The total spending during such days and the number of transactions made, that means

every time the credit card strips for a purchase. In this way, in the analysis part it was

possible to see the average spending during such events.

- The total spending by category during such events for Italians and for foreigners.

- The total spending in the different NIL of the city for Italians and foreigners.

- The 15 main brands where ltalians and foreigners spend their money in shopping, here it
was possible to compare the liking between the two categories.

Despites the eventsé6é dat a, there are other dat as

spending flows among visitors and residents in Milan during 2017. In particular, Mastercard

collected data about the total spending of foreign tourists in 2017 and it also analyzed the

average monthly spending of Italians and foreigners, what it is called average ticket. Then, a

deep analysis has been developed about the categories in which Mastercard classified the

typology of spending: accommodation, cash, eating, entertainment, grocery, shopping and

travel. According to this classification, in the dataset there were analysis about the total

spending and the average ticket in each category based on country of origin. Lastly,

Mastercard provided a dataset that compared Milan with other similar cities where the same

analysis have been developed. In particular the comparisons were with Amsterdam, Barcelona
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and Berlin and the kind of data in this dataset were about the total spending of tourists per

nationality, both on a monthly and yearly basis, the number of transaction and the typology of

spending. In this way it was possible to compute a comparison with other cities, to understand

where Milan is different, to understand where it can improve.

Another datasetprovided by Mastercard was about the flights
it was presented in a visualization tool, where data are processed and update in real-time.

Here, it was possible to extract information about how much time before the trip people usually

buy the flight to go to Milan, or how long the trip usually is. This kind of data were useful to
understand even more about Mil andéds tourists, bt

datasets, so the elaborations were poor.

Interoperable data coming from inside

In this category there are present all these data that the Mi | a rudicipalityl possesses,
that can suggest different things if intersected with information coming from the other
sources. For example, the data coming from police headquarters, that collect
accommodati onds fees.
Among the data collected from colleagues of other department or from external
partnerships there were total yearly arrivals in the city of Italians and foreigners. In fact,
the police headquarters need to collect a fee from hotels and room rentals coming from
the hosts, based on their number and the length of stay. Then these data are collected and
analyzed by ISTAT, the statistical Italian agency, that elaborates this information
intertwined with others already present in its datasets.

In this way, the Municipality can collect information about:

- The number of arrivals in the city and the average length of stay in an historical way,
so from 2000 to 2017.

- The number of foreign tourists arrived in Milan during 2017, divided according to their
nationality.

- The total monthly arrivals of Italians and foreigners for 2017.

- The typology of accommodation chosen by both Italian and foreign visitors. Here the
possibilities are 5, 4, 3, 2, 1 stars hotels, residence, camping, hostels, rooms, bed and
breakfast or other private accommodations.

Of course, the data available that could have been collected were a lot, but sometimes

having datasets from different departments can be a tough task and, for the purpose of

our study, they were enough.
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6.4.5 Analyzing data

The data analysis was partially developed by my team, in collaboration with department of data
management and integration of Milands munic
and hold the reins of the project. Furthermore, most of the work was left to external partners,
mainly consultancy companies, that deployed some specific analysis. This part is still in place and
soon these datasets will open to the public, to make citizens aware of what happens within the
municipality, leaving them free to use.

Since this this fundamentally my work for 6 months, this part is completely devoted to what was
my experience in analyzing such data.

The task required was to understand how the city moves or spends, trying to underline some
aspects not expected or let people be aware about how the city-users use the city. Hence the
research question is general, the analysis part was developed trying to answer to specific
guestions posed time by time. we have started from the most general ones, such are how many
people visited Milan during 2017? To the most detailed ones about the events, or about where
visitors spend more their money.

Here, 1 would like to pass through some of the step that we performed during the analysis of these
data. The structure that we followed was to firstly pose the research question, then trying to find
the best answer among the datasets available. Of course, reporting all the calculations is
impossible and too long, so here there is an extract about the work done. For example, only once
event has been considered (the Design Week), not all of three.

The tools most used are Excel for the graphs, because most of them are very simple, and ArcGIS,
a visualization instrument, that all owedreas

some examples of how we developed the analysis part.
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1. Where did the Milandés tourists come from di
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Figure 30: Milan's foreign tourists' origins in 2017

This analysis was necessary to understand the numbers of visitors, to further develop any other
examination. This first information in fact was among the general information that the tourism
department need to know about the city.
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2. Where do tourists sleep?

Percentage distribution of tourists among the
accommodation facilities
0% 10% 20% 30% 40% 50% 60%

5 stars
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2 stars m foreigners

1 star
residence

other

Figure 31: distribution among the accommodation facilities in Milan for Italians and foreigners

Here, what emerges i s t haiqualitynevel, m fatt ywod third offtfeer i s
total visitors are concentrated in 4 or 5 stars hotels, for the foreigners this number arrives

even to 70%.

According to these results we can observe that, or the city attracts more high spending

visitors, or these hotels are cheaper than the rest of the destinations or the low-level offer

is not adequate for possible tourists.
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3. Where do visitors come from for the Design Week?

LJLOGEE ALY @RARAG:
m LOMBARDIA
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SICILIA

Figure 32: Milan's Italian visitors' origin for Design Week

We can conclude that the Design Week attracts more people living close to Milan, in fact, the
highest percentage of visitors come from the same region of Milan, the Lombardy. Anyway, at
the highest ranking, we find Piemonte, Emilia Romagna and Veneto that are among the
regions closest to Lombardy.

This can be explained obviously for a matter of distance, so time and cost, so people who do
not work in this sector are more likely to come is they live close. While from the rest of the
country probably only designers could come.

The same reasoning can be done for the foreign tourists where the majority come from close
countries. While it is interesting to compare this results with the general arrivals in 2017 (Figure
30), the first graph showed. Here in fact USA tourists are not the majority, and the ranking is
completely different. This can mean that Design Week attracts a different target than the usual
visitors that normally come to Milan.
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Figure 33: Milan's foreign visitors' origin for Design Week
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4. Where Italians and foreigners spend their money during the Design Week?

ITALIANE spending per  FOREIGNERSpending

category per category
ENTERTAINMENJ 2% GROCER %
TRAVELES%
EATING
CASH

ACCOMMODATIO

| | SHOPPIN
|

Figure 34: analysis of the spending category for Italians and foreigners

Through this analysis, based on Mastercard analytics, it can be observed that the shopping is the
first category of spending, confirming that Milan is still desirable for this kind of experience. Then
the curious fact is that Italian people still withdrawal lot money, even if probability they do not have
bank commission when paying with cards. Furthermore, the entertainment is poor during Design
Week both for Italians and foreigners. For the latter, the entertainment does not even appear
because the observations are too few to be registered. Anyway, we can say that, even if the
Design Week is an international event , this aspe:

explanation could be that foreign tourists are not interested in it.
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5. Where do Italians and foreigners go and spend more during Design Week?

The answer to this question is very well represented by the maps in ArcGIS. In fact, thanks to

the spatial coordinatesd description of every Af
it was possible to associate the number of the ACE or the NIL with those in the map. The only

criticality was represented by the different division that these two different systems forecasted.

Anyway, the differences are not excessive, and, since this is a visualization analysis, it was

not difficult to overlap the maps and compare the two data. In this case too some parts of the

city are not represented, because the observations were not enough to guarantee a good level

of privacy.
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Figure 35: Where Italians spend and pass more during Design Week
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Figure 36: Where foreigners spend and pass more during Design Week
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6. For what item foreign tourists spend more?

For this analysis it is required to have both the average ticket, to have an idea of how much

tourists spend in each category, but then it is necessary to understand how much they

spend based on their total budget.

Average ticket for country of origin
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Figure37: Average ticket according

to Milan'
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Figure 38: percentage of the total spending of Milan's tourists per category
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This analysis was particularly interesting because it has been emerged some interesting
observations. The first one that catches the eye is the spending behavior of Russian tourists
in Milan. In fact, on average every time they perform a purchase in a shop in Milan, they spend
5000,

but, for example, this difference is not so marked for the other categories of spending.

more than that i1 s a
Furthermore, by looking at their total spending in Milan, the shopping occupies almost 80%,
this means that Russian people come to Milan for just one reason: do shopping. Another
interesting observation is about British tourists: in fact, their average ticket is quite aligned with
the average, the interesting thing is that if looking at how they spend their budget we can see
a peak in the accommodation. This can mean that they prefer spending more for a good stay,
than for shopping. Lastly, there is again an argument about the entertainment, in fact, from the
analysis seem that tourists spend only a little part of their budget for this kind of activities, the
only nationality interested in them is the Switzerland, who in part speak our language. Hence,

as state before, probably the offer is only for Italian mother tongues, not for all.

7. Do tourists spend more or less in other similar cities?
This question was formulated thanks to the possibility given by Mastercard to compare other
cities with Milan, in particular the analysis performed was about the monthly total spending of

foreign tourists in these cities: Milan, Amsterdam, Barcelona and Berlin.

g u iian wuristd agetusuallyirioy e r .

Total spending in Milan

14.000.000
12.000.000 —BEL
10.000.000 —CHE
8.000.000 - «—DEU
6.000.000 - ——FRA
4.000.000 e GBR
2.000.000 -+ ——— — —NLD
- ' ' ' ' ' ' ' ' ' ' ' RUS

Figure 39: Total spending in Milan in 2017's months according to the tourists' nationality
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Total spending in Amsterdam
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Figure 42: Total spending in Amsterdam in 2017's months according to the tourists' nationality
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Figure 41: Total spending in Barcelona in 2017's months according to the tourists' nationality
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Figure 40: Total spending in Berlin in 2017's months according to the tourists' nationality
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By looking at the graphs reported above, there is one aspect that immediately takes attention:

the British tourists spending behavior. In fact, if in Milan they spendaround 7-8 mi | | i on 0,
are quite higher than the average, in the other cities they are far above the rest of the tourists,
steadily above 15 million 0, the double than Mil
|l ooking in detail the other nationalitiesd spen:
on the British people to understand why their behavior is such below the average in Milan.

Anyway, even if the analysis was deepened focusing only on UK, nothing relevant was found,

except for the fact that they result among the
Hence the conclusions can be two: since the comparison among the cities considered only the

total spending, is the other cities host more tourists than Milan, the spending is higher. This

can mean that British people move around to visit places, but only few come to Milan. The

other option is that they are willing to spend more but they do not find anything interesting that

it is worth their money. If the situation is this, the tourism Department needs to adapt the city

offer for British people.
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6.4.6 Reporting results

Once the analysis was developed by my team, as just shown, it was time to report the main results
coming from the different analysis performed by different actors, inside or outside the Municipality.
In this sense, Luca Martinazzoli helped me in ordering all the analysis to collect valuable insights,
also combining the past analysis developed by my team with the new data available.

Some of the results coming from these analyses are here reported to better understand the work
done. They were also presented to different conventions to promote Milan. Here there are some
examples coming one for each phase, described before (See Figure 43, Figure 44, Figure 45 and
Figure 46).

I n particular, they focused the resul ttravétourigpor t i n
behavior.
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Figure 43: Customer behavior pre-travel in Milan
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Figure 45: Customer behavior during the travel in Milan - 1
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Figure 44: Customer behavior during the travel in Milan - 2
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Figure 46: Analysis of alternative destinations and visitors' origins

6.4.7 Taking informed action

Before going to a deep reading of what these data are telling us, Luca Martinazzoli underlines how
to read them. In fact, fivith the spending analysis it will be possible to work on promotion for a
specific segment of tourists; or for some specific events it will be possible to make a further
analysis to understand where and how the visitors can be accommodated; or the city can work on
areas that seem to have a growth potential, by organizing activities, events or improve the
services,; finally there is the cityds promotion

organize punctual campaigns. 0

6.4.8 Final considerations about action research

The cases analyzed before have been studied under a governance, processes and human
resources perfective. Hence, talking about the role of public administration in this initiative, it is
mainly the promoter and the enabler of it. Firstly because Luca Martinazzoli, with the complete
support of the cityds mayor , srovethercitylusers éxpelignaeyv e i n
as one of the main tool. Then because its main role is to coordinate the different forces deployed
for the project. For what concerns the stakeholders, mainly Vodafone, Mastercard and consultancy

companies, they have also the data propriety, so mainly in charge with data analytics, so they can

215



be consider the developer, bringing to the project their technical skills. In fact, most of the analysis
performed where suggested by Vodafone and Mastercard Analytics through their visualization
tools.

The process is linear, in the sense that it started with the easier analysis to go for the most complex
ones, so maybe we can say that it is incremental. The methodology is mainly given by the
Municipality Marketing, providing both managerial and technical guidelines to stakeholders and
internal teams. In fact, all the activities are set by Luca, so the Metropolitan Marketing department
or his area. Lastly, the human capital and its skills deployed for this project are analytical to collect
and analyze data coming from different sources that need to be aggregated; and visualization
technique skills to show the results at events, to the mayor or to citizens. These skills are partially
taken within the administration, in particular in the department of data management and
aggregation.

To answer to our thesisd6 research question,
a general picture of the touristsdbehaviors within Milan. What happens here is similar to the Trash
Track project, in fact the parameters to evaluate the strategy are very similar.

For the goals setting, they are defined well, but at the same time are too broad to develop specific
analysis. This aspect is strictly connected to the use of data in such projects, because, if the goal
is to understand how the travel intelligence of tourists, there is the necessity to have many
datasets, with many variables and observations. Hence, this requires time for computational
analysis and a series of attempts to find something interesting and not foregone, such as that the
most visited areas is the central ACE with Duomo di Milano, one of the most famous monuments
i n the wor |l déeaserns the faakibility is haeds because the data, as seen before, can
of different formats and they are many, while the risk is quite high because there is the possibility
to not finding anything special and have wasted lot of time, money and resources. Anyway, such
data, | think, will never be wasteful and in this sense, the idea of the Municipality to share them
with the population is extremely smart to reduce the risk, because the more analyze the data, the
more likely they will find something interesting. Partially connected to this, the time horizon of this
initiative is long, because it requires the involvement of many stakeholders to put in place
something relevant for tourism. Finally, it is required to consider the impact that this initiative brings
to citizens and to public administration. For the first ones the impact is quite low, because the
effects of this project probably will be seen in years. Anyway, if the datasets will become public
the so-called smart citizens will be very pleased to use such data for particular analysis. Obviously,
the main impact is on public administration, that, if before have very limited information about what

happened within the city, now have a clear picture of what is happening.
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6.5 Overview of the main results

This chapter has been completely devoted to the application of the theoretical framework

proposed in section 4. Recovering the main topics,

can be studied, so according to governance, processes and human resources perspectives. In
this regard, we need to underline the fact that Smart Cities are considered those that aim at facing
and solving the urgent challenges related to urbanization, exposed in Chapter 2. This means that
we have considered only those initiatives that can be labelled as smart, so pursuing sustainability,

environmentally friendly or inclusive purposes. Once defined the strategic layer, it was necessary

to answer to the research question: fAWhichrti

Citiesbd strategy?o
Here, we have found the best surprise, in fact we realized that the answer to this question can
lead to three types of projects:

1. Initiatives to improve efficiency of city services and collect data for future

improvements.

2. Initiatives developed to solve specific problems or for punctual purposes.

3. Initiatives to understand the scenario, to drive future actions/decisions.
This hint, even if it can be a very simple answer, is of incredible power. In fact, these three data
ma n a g e melastcan perfectly classify every initiative using this tool.
To better define the characteristics inside every category, we analyze the cases also according
other projectds characteristics. These f eect
the risk associated to the development of such initiative, the feasibility connected to the technical

part, the time horizon to see some results and impact that the it has on both public-sector and

citizens. From this analysis has emerged interestingc or r el ati ons with the

in fact, those cases comprising in the same category resulted to have almost the same features
associated. Not every single aspect corresponds only for those projects where the goal is
particularly difficult or easy that the other aspects are influenced by it.

Once the secondary sources desk research has been developed, the action research requires to
be showed. In fact, my working experience at Milan Municipality has been extremely interesting
overall but also incredibly useful in developing my research, answering to the research question.
The analysis has been developed following the seven steps of the action research, putting
particular attention on those parts regarding specifically my internship. The most powerful aspect
was finding the theory studied applied under my easy: | have taken part of an initiative drive by

data to improve a city service.

217

ur es

he

proj



In this way | had the possibility of seeing many aspects regarding these kinds of projects, then

deepened in the research. What | have seen is the real nexus between the strategy and the data.

I n fact my position was among Luca Martinazzol

Department, so among the highest position within the Municipality organization and the common
clerks, headed by Anna Minuti, my responsible. Hence, | have had the possibility of assisting to
meetings where the guidelines to implement this project had had set, and, on the counterpart the
brainstorming part aiming at extracting useful information from the datasets given. Through this
process | realize how difficult it is developing such projects, but | also deeply understood the
incredible potentialities of having knowledge about what happens in the city. Thanks to Luca who
gave me this chance: | experienced the nexus between the strategic and the technical processes.
As expected, the results of the action research can be classified into one category, developing
after the casesd6 research. L at e ion researchy pultihg it s1te
the third category: Ato understand the scen
Starting from the general analysis of how the organization that drove these initiatives was set, we
have understood which are the common characteristics that shape smart projects. In fact, we have
realized that the public-sector role, so public managers, is to mainly be the promoter and the
enabler of such initiatives. In fact, in the majority of cases it sets the conditions and the directions
of such changes, understanding the importance of data management. Furthermore, the public
managers set the proper partnerships to develop the projects, always being the orchestrator
among the actors involved. This is due to the fact that we are always talking about initiatives
concerning the provision of public services. Anyway, it is confirmed the concept developed in the
second chapter: private sector needs to take advantage of the need of developing new initiatives
to fit into public sector, bringing its own competences. In fact, concerning both the project

management and the skills deployed, another common aspect is that public sector defines

e what

ar i

precisely the steps to be followed, | etds say
0

their sfopl sywett heir resources necessary t
technical skills. In fact, the public-sector seems not to be ready for this data-change in term of
competences required. Connected to this, in the future there is high possibility that public
administration gears up in skilling their human resources, so the role of the private sector needs
to be redesigned. This means that private sector, to be considered valuable by public one needs
to be always stay a step ahead. This is now difficult because the constraints subjected to private
firms are less stringent to those for public administration, this means more agility and flexibility, so

more adaptation to changes.
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What has been said by now, concerns not only the cases studied through the secondary source

desk research, but the action research too. Anyway, the question mark about its future role still

remains.

Recovering the research question:

AwWhich is the role of data management within Smar"
The answer is as simple as relevant: the possible roles that data management can cover are three.

The first one has more an optimizationds goal at
use of data collected to extract knowledge about c
themobii ty plan in Singapore e the Healthy Chicagoo0s
Initiatives to improve efficiency of city services and collect data for future improvements.

As just said, these projects have mainly efficiency purposes firstly, this can be connected to the

Public Value Management applied to Smart Citiesbo
efficiencyds aspect: in PVM one key characteristi
in the Smart CQqguiredfopurstiethe opimpization af serviees. Under this category

can be classified all these initiative that aim at the digitalization of processes, because, even if

they are mainly required to streamline processes, they later become valuable sources of data,

then information, then knowledge. In this regard, the first objective is clear: improve the process

flows, anyway this not concern with data management. In fact, it plays a part in the second step:

the data collection, analysis and understanding of information coming from these digitalized public

services. Hence, the goals set are not so clearly set at the beginning, while they become clearer

after the implementation of such services. What characterized this kind of project is the long term

associated to the results coming from data. it is needed to consider that this depends of the amount

of data needed to be collected. The same reasoning can be done for the feasibility part, that strictly

depends on the typologies of data and their numerosity.

The second category concerns initiatives developed to solve specific problems or for

punctual purposes. In this classification, there are DANTE project, that has the main and clear

goal to detect terroristsé att ack .ithelateruoneodpes, and
not be confused with the previous <categoryo6s pro
digitalization of public service, this is set for a very specific purpose: planning personalized
student sd accor di n gharacteristich, eheirrrisks assoaiated te their gamaei or

race and so oné hence here nobody will fight agai
way, but the purpose why this system is developed is one and specific. The main features that
characterized these initiatives are firstly the clearness in setting the goal, in fact, as said in the

title, the purpose is specific. While the other important characteristic is the impact this project has

on PA and citizens. In fact, if the specific goal is set means that there a clear issue to be faced, so
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the impact needs to be necessarily important. This type of initiative represents mostly the Smart

City for citizens concept. Indeed, understanding

punctual initiatives regards the importance for a Smart City to listen its users. This is also strictly
connected to Public Value Management paradigm: being accountable to citizens (in this case).
Hence, responsible of taking care of them, for example letting them live in more secure place, as
DANTE project aims to do.

The last typology is the most curious one, maybe also considered too creative. We are talking
about initiatives to understand the scenario, to drive future actions/decisions. Here there

are resumed mainlythe fAexperi mento developed by public adr

criticisms or just to understand what the city is, what the city does, how the city lives. These
interrogatives are those that drive the curiosity of the public managers who drive these projects.
Of course, this is what appears from the outside, but it can be interesting to know where these
ideas come from. In this category there also is the data management to understand the tourists in
Milan, developed as action research. Hence this is something that | have seen and taken part of.
For this reason, I can say that the major d
fact, trying to extract useful information from immense dataset is not easy. Additionally, the most
critical issue | faced is not searching something that can give you discounted answers. In fact,
here as in any other project, the question research when analyzing data is fundamental. On the
same time this activity is extremely funny and free, we had the freedom of studying the aspect we

wanted or deepening a critical data that brought strange results. In this category, we can consider

the strategy adopted as scoured, so the ri
possibility t haity thdimhde ma Gute Biguimvésnenp # Ibuy Vodafone and
Mastercard dataset s, did not find anything

take into consideration, but it is still a risk. Obviously here the time horizon is potentially infinite. In
general, it is quite long because once you have found something interesting in your data, you need
to organize the following step and then developing them and this, of course, requires time. Lastly
the impact for citizens and for PA is curious: for the first ones is zero, because most of the time
they do not realize that their city is investigating about their behaviors; while for the public
administration is potentially very high, because these projects can be sources of valuable
knowledge.

In Figure 47 there is the characterization of the three types of initiatives according the parameters
we used for their evaluation. This graphic representation allows us to better understand where
they are different and when it is better to use one implementation or another. For instance, if the

time horizon available for an initiative is short, maybe because the mandate is getting to an end,
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it is better to put in place an initiative that goes straightly to solve a specific issue, where the

outcomes can be seen in short.

HIGH

MEDIUM X

Low

Comune &

Milano

Goal’s clarity Risk Time horizon Impact on Impact on PA
citizens

Figure 47: Features' analysis of the three types of initiatives using data management
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6.6 Answer to the research question

What has been studied so far, is to try answer the research question through the examination of

real cases of application of data management to ir
part and observation of t hevumcipaity. éentethe engwedobthee d wi t |
research question given is referred to the commons found in the research. anyway, it still misses

a direct answer about the role of data management
going to do such thing.

ft he research qgquestion asks which the role of dat
is, the answer needs to address directly the point, so here there are the three roles that data

management can cover. Of course, this categorization retakes there sul t s and the i ni
typologies of the research.

The main roles are then:

AExplorative, where the main scope is to examine the environment in which a strategy will take

place.

AAggregative, where through the data collection is possible to understand which direction the

strategy needs to take.

A Goal-oriented, where the data are used for a specific purpose, that respect the strategic

direction set.

Once underlined which the datadtds role can be, it
sequentially in each part of the strategic process.

We now see the main steps to implement a strategy in the public-sector, to understand if it is true

that they can be applied in every part of the process.

First of all, as studied by |. Bordean et al. (2014), it is needed to identify the needs of the community

and its members and establishing the mission, then it is required to establishing fundamental

strategic objectives. The third step is establishing the tactics required the implementation of

development strategy to finally implement such tactics. The last phase is about the control and

evaluation of such tactics to have clear feedbacks about how they are going or to control their

state.

Strictly connected to these steps there is the role of data management for of them. In fact, if the

first step to implement a strategy, regards the identification of needs of the community, the

explorative method can be a valuable and helpful way to use the data management. Then, is the
explorative role of data aims at underst andi ng the direction by deepel

behaviors, this can be linked with the with the second and third step, so through the collection of
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data about a specific issue or connected to a specific need of the population, defined in the
previous passage. In this phase it is possible to set a specific direction regarding, for example, a
field of application. In general, this phase puts the basis for the forth step. In fact, is about a specific
implementation within the public sector, that is strictly connected goal-oriented approach to data
management. Here the focus is reaching a specific objective, consistently with the strategic
directions set before.

The alignment between the roles of data management and the steps to implement a strategic
process suggests us that the necessity of using such tool within the public sector. This final hint
lets us to deeply realize that data management is now fundamental for every strategic
implementation. In the graph below it is possible to see this parallelism (See Figure 48).

The last step that is about the monitoring of the tactics put in place. Here, we do not have studied
any role of data management in this research, but the importance of using data in such way is not
new and is quite obvious. Hence, even not studied in this thesis, also in the last step of the strategic
process can be found a data use.

Strategic process in public sector Roles of data management

Identifying the needs of

the community and its EXPLORATIVE

members

Establishing fundamental
strategic objectives

— AGGREGATIVE

Establishing tactics
required the
implementation of

development strategy
—

Tactics implementation
within public sector

\ 4

Control and evaluation MONITORING

GOAL-ORIENTED

Figure 48: Alignment between the strategic process within public sector and data management's roles
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/. MANAGERIAL AND POLICY IMPLICATIONS OF
THE RESULTS

As studied by now, the appeal to fAget smarto is i
spread out. Organizations everywhere see the potential of data and analytics to help this process.

Data, however, is entropic T it is tough to bring the kaos under control.

Data is particularly difficult for cities, which have unique set of problems as they try to embrace

data and analytics toimprove muni ci pal services. Cities have <cit
have typical sales measures; instead, they are cost-focused. They operate in a political context

that may restrict options or reward short-term focus. They must contend with regulatory

restrictions, entrenched bureaucracies, diverse constituencies, and more. It is tough to get smart

with all that working against you. (M. Fitzgerald, 2016). Hence, we now want to tackle the
complexity concerning data man aTthemnmproblemsreldtedn ci t i
to this are that the process of collecting and using data is not efficient as it should be because

many data are lost on the path, storage iscost-e x pensi ve or the computati ot
measure up with such complexity. Then, the extensive use of data can be extremely dangerous,

because there is the Big Brother risk, especially in countries where there is no democracy or the

human rights are not fully considered. Connected to it, the privacy issue is one of the most actual

topic. There is also a consideration, more than a criticism, to do in when we speak about data

management: the fact that data can be use and read differently according to who is in charge with

the decision making process, so the importance of the decision maker is fundamental and can

lead to completely different results. Now, we deepen each topic just mentioned.

7.1 Data process not efficient

i Most of the | oT data collected today are not us
exploited. o This sentence is the result of a stu
the quality in data analysis and application to decision making. 10T should be a key source of big
data that can be analyzed to capture value. Where IoT data are being used, they are often used
only for anomaly detection or real-time control, rather than for optimization or prediction, especially
in public administration. This last point, according to MGI is where data can bring much additional
value. The inability to capture and use relevant data from multiple streams generated by different

systems is the result of several organizational, technical, and commercial barriers. The most
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fundamental challenges are in data transmission, collection and storage. To this regard, K.

Paskaleva et al. (2017) develop a survey about #fADa

Eindhoven and Stravanger and, among the barriers about data collection, they underline a lack of
historic data, challenges managing the large volume of data generated, lack of interoperability
between devices and technologies, lack of standardization of data formats and technical
challenges ensuring data security and integrity. For what concerns data storage, the main criticism
highlighted by the survey is the high cost of it. In fact, the rate at which the data storage costs
decrease, brought about by the development of storage technology, falls short of the growth rate
of the data. Currently, cost is a challenge to all who store big data in accordance with the ideal
standard for the storage and preservation of large data.

If data can be collected and stored, the next obstacle is aggregating it in a format that can be used
for analysis. Once data are aggregated, then comes the biggest challenge of all: analyzing the
data to derive actionable information. Data being generated require sophisticated (often custom)
programming and expertise in both data analysis and the machinery and processes that the
sensors are monitoring. To make data actionable in applications where human judgment is
required takes technical skills and an organization that is prepared to embrace data-driven
decision making. Another technical challenge is to build visualizations and user interfaces that
synthesize large amounts of data into formats that can be easily understood by human decision
maker s. For exampl e, in health <car e, a dash
rhythm could be convenient, but a system that can put together a variety of personalized data and
determine that the patientbs condition i s
electrocardiogram could be a life saver. To harness the potential power of such a system, the
public sector will need to adapt. Teams performing analysis must be linked with teams making

operational decisions and with those on the ground that are responsible for implementation.

7.2 Big Brother risk

Taking as example Sondgo, this city seems a paradise full of skyscrapes, big gardens, electric

cars, cycle paths and golf fields. Anyway f

board |

det er |

or man:

cityo, where every aspect of citizensd Iveve i s pi

Here, Ratti continues, the technology seems to be used the final aim, not a mean to respond to

citizensd needs and to improve their ({calédéd-cityThe mo

operation center, a central system that monitors and collects data 24h about every aspect of urban

center functioning: from the traffic to the weather or to private consumption. There is a thick
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network of cameras and a myriad of sensors spread everywhere and completely integrated in
everyday objects. This is a sort of technological Big Brother, as Ratti defines Songdo.
Consequently, the most discussed topic about the extensive use of city is the risk that this wave
can have on democracy, so how much a Smart City can thrust with data management? In this
regard, the transparency will be one of the key aspect for future governments. Furthermore, the
future will belrdwemomaorned ficdchatsa wi | | mean that ever
that is necessary a manipulation, an analytical operation developed on the base of statistical
competences, as Rita Sanseverino, Professor of Energy, Information Engineering and
Mathematical Models at the University of Palermo, coauthor of "Atlas of the smart city. European
and Asian Smart Communities " claims. Hence, if not standardized and regulated, this operation
could be led in a distorted way, she concludes.

7.3 The importance of the decision-maker

Wh e n deci si ons continue to be made by fihumanso,
dependent on the characteristics and knowledge of the decision-maker (Gitelman, L. 2013.). With
this state Lisa Gitelman, Professor of English and Media, Culture, and Communication at New
York University, suggests us that the final user of data analytics is clearly the decision-maker, with
his/her subjectivity, so the question research and then the results can be different according to the
story of him/her. Related to this argument, Professor M. Arnaboldi (2018) wrote an article about
the role of the decision maker in data analytics process, t hat i s Ahumano. Then,
approaches to overcome this problem, but we now want to focus on the subjective role of the
decision maker. In fact, what data analytics tries to do is to translate data into knowledge, and the
decision maker plays an important part in deciding what information is to be extrapolated to large
guantities of data and how they need to be used. Recalling what has been studied at the beginning
of this thesis, where Professor Ratti suggests seeing data as multidimensional objects and try to
study them according different perspective, in this regard the one decision-maker can see these
data through one dimension while another through another dimension. Hence, considering all
these observations, it is important that two or more decision maker carry out the data management
process in order to have different vision and the goal(s) of this process needs to be set at the

beginning, leaving less space of their subjectivity.
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7.4 Privacy

Within this fAdata envi lisomecesstytd commuoicate the wluesofitdire t her e
term of benefits, process optimization and so on, and on the other side, we are seeing raising
concerns about privacy issues, because all of us need some discretion. These worries are
centered on who has the right to own and use data about individuals, causing governments to
instate regulations to protect its citizens. The concern is that information in the wrong hands could
be used for identity theft, which could lead to fraud being committed (D. Kennedy et al. 2015).
Hence, sharing these data sets across Smart Cities becomes a challenge, and therefore
publishing, the data sets without breaking privacy regulations calls for innovative approaches. For
example, ICT solutions of managing open data require that the data should be formatted and
made accessible so that citizens themselves can reuse the data at their discretion, or companies
can use the data and data access to create new, innovative services or applications. Therefore, a
mechanism is needed to model privacy requirements and user privacy preferences so that privacy
policies can be enforced in a data platform.

Another important element to highlight is that cities want to use information for the collectivity,
passing through process of anonymization and aggregation. In fact, what it is interesting for cities
is understanding the flows, not the movement of the single person.

75 The governmentso rol e

The challenges are many, but there are equal ways to overcome them and capture the full benefit
that data can give us. In doing this, McKensey (K. Tadjeddine et al., 2016) suggest the four key
imperatives to fully exploit data management in cities, that resume what has been studied in this
thesis:

1. Gain the confidence and buy-in of citizens and public leaders through the articulation of a
set of principles formalized in a data vision, a data strategy and a regulatory framework.
Among the principles we find the commitment in working for the common good, where data
are public services, so can benefit the society. In this regard there is heeded a mentality
shift about how we see data in cities. Then there is necessity to strive for inclusiveness, in
which the state needs to close the digital gap to collect data about every band of the
population. Then, governments need to ensure citizens about their integrity and data

protection, achieving transparency and accountability, too. Finally, public managers need
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to be aware of the fact that data cannot supplant their roles in decision making, moral
judgement and social change.

Conduct a skills-and-competences revolution, because governments need to identify and
attract talents into data-specific jobs and positions. Anyway, data specific skills are scarce,
S0 public sector needs to draw on their internal capabilities to advance this revolution. This
can be possible through rotational, training, and coaching programs, with content targeted
to different populations. More generally, governments should train and incentivize civil
servants to embed data discovery and analytics processes in their workplaces.

Fully redesign the way states operate, installing dedicated data-governance model
positioned at a transversal level to supervise data centers of excellence (CoE). A CoE
could, for example develop technologies to mine data from social networks to produce
insights into public sentiment or gain better knowledge of citizens and businesses through
the application of geospatial analytics.

Deploy enabling technologies that ensure interoperability and the ability to handle massive
data flows. The digital government of the future must act today to consolidate, make
secure, and distribute interoperable data from public and private operators in reusable

formats.
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7.6 Conclusions

Despites the results of this thesis, this work allows us to better picture the environment in which
cities are operating nowadays. We have started this study by analyzing what happened in thei
history, understanding that cities were always been at the center of political, economic and social
life. Nowadays they are gaining always more importance because of their increasing dimensions
both in term of population and area occupied, that bring to completely rethink the way cities are
seen. The phenomenon of Smart Cities, wants to deal with this change aiming at solving the most
critical issues that are affecting our lives. Along with these necessities there is also the increasing
pressure put by the new technologies that are reshaping everything, from houses, to shopping, to
everyday objects. What all these new trends have in common is the amount of data they can
collect. In fact, by allowing a complete automation, or through the digitalization of a service, the
last aim is to gain knowledge, letting to always propose better solutions according to the
information collected. This, clearly, it is even more true for public administrations, so our Smart
Cities. They possess incredible amount of data that need to be managed responsibly.

This thesis aims at making order in this confused environment where data are somehow seen as
the future of every public administration but on the other sider their uses is still in an
experimentation phase. For this reason, the literature is still poor, just think that among the papers
studied in this research most of them were published from June to September 2018. This means
that this theme starts to be at the center of the attention, but it still in phase of loading.

Since the literature are not fully complete, it was required to study this aspect by looking closely

at some real cases, everythingwasenr i ched by my working experience

that made me aware about the real use of data within a city. Through these researches, the
insights we have collected, even if very simple, are never told before. What we have demonstrated
is that data management is an incredible tool helping in every step of the strategic process. In fact,
the use of data can be explorative, to understand where the public administration are working,
who are its citizens or how they behave. Then it is aggregative, because through an extensive
gathering of data is possible to see closer a specific issue. Finally, once understood which action
needs to put in place, data management is applied with a goal-oriented role.

Aside from the insights and the answer to the research question, we have also understood how
the public administration usually deals with these kinds of initiatives. This analysis has been done
with the deepening of the governance, processes
What | have learned from this work, is to look at our public sector in very modern way and how it

can be interested in better addressing our needs or the main issues that are affecting our lives.
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The potentials of the dat agesthattheivdyioardve atan efficienie ns e ar
use of them is very long. Anyway, the interest towards this direction is incredible, because | have
seen in Milan how this is important in every day work. Of course, as every innovation, it required
time to manage it responsibly and transparency. In this sense, the work of institutions is

fundamental to guarantee the fair treatment of information about everyone.
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