
1 
 

 

  

School of Industrial and Information Engineering 

Master of Science in Management Engineering 

Digital Business and Market Innovation 

UNDERSTANDING THE ROLE OF DATA 

MANAGEMENT WITHIN SMART CITIESô 

STRATEGY 

Academic Year 2017/2018 

Advisor: Prof. Tommaso Agasisti  

Author: Marta Cannistrà 878665 



2 
 

Summary 

Contents of Figures ..................................................................................................................... 6 

Contents of tables ....................................................................................................................... 8 

Executive Summary .................................................................................................................... 9 

1. INTRODUCTION ................................................................................................................ 16 

1.1 The importance of the city ........................................................................................... 16 

1.2 The origin of the city .................................................................................................... 17 

1.3 The cities in history ..................................................................................................... 18 

1.4 The city of today .......................................................................................................... 22 

1.5 Smart City at a glance ................................................................................................. 24 

1.6 Problem statement: which is the best strategy to adopt and implement in a Smart City?

 25 

1.7 Research Outline: what is the role of data management in Smart Citiesô strategy? ..... 28 

1.8 Goal: understand data strategy in Smart City secondary sources desk research and 

action research ...................................................................................................................... 29 

2. WHY DISCUSSING ABOUT SMART CITY IS RELEVANT TODAY? ................................. 32 

2.1 Urbanization phenomenon and connected effects ....................................................... 33 

2.1.1 Increased residency in slums and informal settlements ........................................ 36 

2.1.2 Challenges in providing urban services ................................................................ 37 

2.1.3 Climate change .................................................................................................... 38 

2.1.4 Exclusion and rising inequality ............................................................................. 39 

2.1.5 Insecurity .............................................................................................................. 40 

2.1.6 Upsurge in international migration ........................................................................ 41 

2.2 The necessity of having Smart Cities .......................................................................... 43 

2.2.1 Smart City for citizens .......................................................................................... 43 

2.2.2 Synthesis of the global urban challenges and how Smart Cities can face them .... 60 

2.2.3 Smart City for businesses .................................................................................... 61 



3 
 

2.3 Main key takeaways from Chapter 2 ........................................................................... 65 

3. WHAT IS A SMART CITY? ................................................................................................ 66 

3.1 Smart Cityôs definitions ................................................................................................ 67 

3.2 Which are the Smart Citiesô typologies? ...................................................................... 73 

3.3 Fields of application..................................................................................................... 76 

3.3.1 Waste management ............................................................................................. 78 

3.3.2 Security ................................................................................................................ 79 

3.3.3 Healthcare ............................................................................................................ 80 

3.3.4 Mobility and traffic management ........................................................................... 81 

3.3.5 Education ............................................................................................................. 82 

3.3.6 Social inclusion and citizensô participation ............................................................ 82 

3.3.7 Tourism ................................................................................................................ 83 

3.3.8 Fields of applicationôs synthesis ........................................................................... 85 

3.4 Main key takeaways from Chapter 3 ........................................................................... 89 

4. THEORETICAL FRAMEWORK .......................................................................................... 90 

4.1 The Public Value lens: the relationship to Smart cities ................................................ 91 

4.2 The managerial challenge beyond technological opportunities .................................... 95 

4.2.1 Governance ......................................................................................................... 98 

4.2.2 Processes .......................................................................................................... 100 

4.2.3 Human Resources ............................................................................................. 101 

4.3 The public administration strategic point of view: the role of data in Smart Cities ...... 104 

4.3.1 General introduction about data in cities:............................................................ 104 

4.3.2 Data typologies .................................................................................................. 108 

4.3.3 Data process flow ............................................................................................... 111 

4.3.4 New ways of harnessing data in Smart Cities ..................................................... 113 

4.3.5 The importance of smart citizens and civic hackers ............................................ 116 

4.4 Main key takeaways from Chapter 4 and proposed theoretical framework ................ 117 

5. METHODOLOGY ............................................................................................................. 121 



4 
 

5.1 Overview of the methodological strategy ................................................................... 121 

5.2 Secondary sources desk research Methodology ....................................................... 122 

5.3 Action Research Methodology ................................................................................... 126 

6. RESULTS ........................................................................................................................ 129 

6.1 Secondary sources desk researchôs results .............................................................. 129 

6.1.1 Waste management: the TrashTrack project ...................................................... 131 

6.1.2 Security: DANTE project .................................................................................... 140 

6.1.3 Healthcare: Healthy Chicago 2.0 ........................................................................ 148 

6.1.4 Mobility: Singapore Land Transport DataMall ..................................................... 158 

6.1.5 Education: Boston Public Schools ...................................................................... 166 

6.1.6 Social inclusion: Digital Divide in Estonia and how to bridge it ............................ 173 

6.2 Overview of the main results from secondary sources desk research ....................... 181 

6.3 Action researchôs introduction ................................................................................... 191 

6.3.1 The Italian situation ............................................................................................ 191 

6.3.2 Milan as Smart City ............................................................................................ 193 

6.4 Seven-step process of action research: data management for tourism in Milan ........ 194 

6.4.1 Selecting a focus ................................................................................................ 195 

6.4.2 Clarifying theories and believes .......................................................................... 196 

6.4.3 Identifying research questions ............................................................................ 196 

6.4.4 Collecting data ................................................................................................... 197 

6.4.5 Analyzing data.................................................................................................... 202 

6.4.6 Reporting results ................................................................................................ 213 

6.4.7 Taking informed action ....................................................................................... 215 

6.4.8 Final considerations about action research ........................................................ 215 

6.5 Overview of the main results ..................................................................................... 217 

6.6 Answer to the research question ............................................................................... 222 

7. MANAGERIAL AND POLICY IMPLICATIONS OF THE RESULTS .................................. 224 

7.1 Data process not efficient .......................................................................................... 224 



5 
 

7.2 Big Brother risk .......................................................................................................... 225 

7.3 The importance of the decision-maker ...................................................................... 226 

7.4 Privacy ...................................................................................................................... 227 

7.5 The governmentsô role ............................................................................................... 227 

7.6 Conclusions .............................................................................................................. 229 

8. BIBLIOGRAPHY .............................................................................................................. 231 

 

  



6 
 

Contents of Figures 

Figure 1: Urbino Ideal City's painting (anonymous).................................................................... 21 

Figure 2: From strategy to data management in Smart Cities .................................................... 27 

Figure 3: Summary of the thesis' structure ................................................................................ 31 

Figure 4: Urban population 1995-2015 - World City Report 2016 .............................................. 34 

Figure 5: Characteristics and tools to define a Smart City (M. Eremia et al., 2016) .................... 67 

Figure 6: fundamental components of Smart City (T. Nam et al. 2011) ...................................... 69 

Figure 7: Public Value Management within Smart City's concept (E. Cosgrave, 2014) .............. 94 

Figure 8: The Value of Connecting Systems: Intelligent Transportation ..................................... 96 

Figure 9: The 5 Vs characteristics of Big Data ......................................................................... 105 

Figure 10: Key pillars of data governance in Smart City initiatives (K. Paskaleva et al., 2017). 112 

Figure 11: Open Data portal of New York City ......................................................................... 113 

Figure 12: Comparison between Beijing and Dubai on citiesinmotion ...................................... 115 

Figure 13: Thesis' theoretical framework proposed: understanding how data management 

influences Smart Cities' strategy .............................................................................................. 120 

Figure 14: Secondary sources desk research's steps .............................................................. 123 

Figure 15: Action research's steps followed. ............................................................................ 126 

Figure 16: Process flow for Trash Track project (D. Lee et al., 2014) ...................................... 133 

Figure 17: Wastes' patterns registered by TrashTrack project ................................................. 135 

Figure 18: Elevated Blood Lead Level and Child Opportunity .................................................. 151 

Figure 19: Diet-related Mortality, Food Insecurity and Child Opportunity ................................. 152 

Figure 20: Measuring overall child opportunity by neighborhood ............................................. 152 

Figure 21: Air pollution due to motorized traffic in Singapore (SmartMobility 2030) ................. 158 

Figure 22: Carbon emission due to land transport in Singapore (SmartMobility 2030) ............. 158 

Figure 23: Broad picture of Singapore Land Transportation System (SmartMobility 2030) ...... 159 

Figure 24: Overview of Singapore SmartMobility 2030 plan .................................................... 161 

Figure 25: Annual Dropout Rates Systemwide: Grades 9-12 ................................................... 168 

Figure 26: Annual Dropout rate by Racial/Ethnic group (from 2003-04 to 2016-17) ................. 169 

Figure 27: Annual Dropout rated by racial/ethnic group and gender (2016-17) ........................ 169 

Figure 28: Results of questionnaires and focus groups to understand the roots of the digital divide 

in Estonia (Emor) ..................................................................................................................... 175 

Figure 29: The general tourist's experience ............................................................................. 197 

Figure 30: Milan's foreign tourists' origins in 2017 ................................................................... 203 

file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610384
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610385
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610386
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610387
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610388
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610389
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610391
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610392
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610394
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610395
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610395
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610396
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610397
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610398
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610399
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610400
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610401
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610402
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610403
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610404
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610405
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610406
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610407
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610408
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610409
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610410
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610410
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610411
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610412


7 
 

Figure 31: distribution among the accommodation facilities in Milan for Italians and foreigners204 

Figure 32: Milan's Italian visitors' origin for Design Week ........................................................ 205 

Figure 33: Milan's foreign visitors' origin for Design Week ....................................................... 206 

Figure 34: analysis of the spending category for Italians and foreigners .................................. 207 

Figure 35: Where Italians spend and pass more during Design Week ..................................... 208 

Figure 36: Where foreigners spend and pass more during Design Week ................................ 208 

Figure 37: Average ticket according to Milan's touristsô origin .................................................. 209 

Figure 38: percentage of the total spending of Milan's tourists per category ............................ 209 

Figure 39: Total spending in Milan in 2017's months according to the tourists' nationality ....... 210 

Figure 42: Total spending in Berlin in 2017's months according to the tourists' nationality ....... 211 

Figure 40: Total spending in Barcelona in 2017's months according to the tourists' nationality 211 

Figure 41: Total spending in Amsterdam in 2017's months according to the tourists' nationality

 ................................................................................................................................................ 211 

Figure 43: Customer behavior pre-travel in Milan .................................................................... 213 

Figure 44: Customer behavior during the travel in Milan - 2 ..................................................... 214 

Figure 45: Customer behavior during the travel in Milan - 1 ..................................................... 214 

Figure 46: Analysis of alternative destinations and visitors' origins .......................................... 215 

Figure 47: Features' analysis of the three types of initiatives using data management ............ 221 

Figure 48: Alignment between the strategic process within public sector and data management's 

roles ........................................................................................................................................ 223 

 

  

file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610413
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610414
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610415
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610416
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610417
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610418
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610419
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610421
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610422
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610423
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610424
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610424
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610425
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610426
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610427
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610428
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610429
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610430
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610430


8 
 

Contents of tables  

Table 1: How Smart Cities can solve global urban challenge..................................................... 60 

Table 2: Smart Cities' typologies (M. Batty et al. 2012) .............................................................. 75 

Table 3: Type of research developed for every field of application in this thesis ........................ 77 

Table 4: Fields of application with related goals and main emerging innovations....................... 88 

Table 5: key elements to evaluate a Smart City's strategy (R. Yesner) ...................................... 97 

Table 6: key elements to evaluate a Smart City's strategy (R. Yesner) .................................... 124 

Table 7: Cases of secondary desk research with brief description ........................................... 130 

Table 8: TrashTrack project description according governance, process and HR layers. ........ 139 

Table 9: DANTE project description according governance, process and HR layers. .............. 147 

Table 10: HealthyChicago 2.0 project description according governance, process and HR layers.

 ................................................................................................................................................ 157 

Table 11: Land Transport DataMall project description according governance, process and HR 

layers. ..................................................................................................................................... 165 

Table 12: Boston Public School project description according governance, process and HR layers.

 ................................................................................................................................................ 172 

Table 13: Digital Divide in Estonia project description according governance, process and HR 

layers ...................................................................................................................................... 180 

Table 14: Governance analysis in multiple case studies research ........................................... 183 

Table 15: Process analysis in multiple case studies research .................................................. 185 

Table 16: Human Resources analysis in multiple case studies research ................................. 187 

Table 17: Sum up of the main findings related to the three ways data management can be used 

in Smart Cities' strategy ........................................................................................................... 190 

 

  

file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610451
file:///C:/Users/Alberto/Google%20Drive/THESIS/AGENDA%20OF%20THE%20THESIS%20-%20final.docx%23_Toc531610452


9 
 

Executive Summary 

The 2008 was the first year in history in which more than a half of the worldôs population lived in 

cities. Now we are at 55% and seems that this increasing wonôt stop. 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 in many citiesô concepts. Just think of the Greek Tucidides, who wrote that cities 

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 

Renaissanceôs concept of the ideal city, where everything in the city is thought as integral part of 

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:  
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¶ Increased residency in slums  

¶ Difficulties in providing urban services to the population  

¶ Climate change  

¶ Raising inequality  

¶ Insecurity  

¶ 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 UNôs report. This can be reach only through a project that consider cities 

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 Smart Citiesô projects is extremely important for both 

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:  

¶ 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.   

¶ 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.  

¶ 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.  
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Once studied the literature background, we propose our Smart Cityôs definition, based on the 

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.  

Hence, ñThe 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 increasing the citizensô quality of 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 innovationsò. 

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

classification of the Smart Citiesô typologies, proposed by M. Batty et al. (2012) that speaks more 

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 smart. 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. 

2. Security: cities are facing a wave of criminality and terrorisms never seen before.  

3. 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 also touristsô flows, that need to be 

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 Citiesô strategy and the use of data.  

In fact, now the research question that drives the thesis is presented:  

Which is the role of data management into Smart Citiesô strategy? 

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. Consgrave proposed a revisiting of Public Value Management paradigm into a Smart Cityôs 

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 public managers in setting Smart Citiesô strategies, allows 

to proceed in developing the framework to evaluate a strategy.  

Now, three layers are proposed that analyze the core aspects of a strategy:  

¶ The governance, so the general organization of a project or initiative, focusing on the roles 

covered by the public administration, the stakeholders and the citizens.  

¶ The processes followed, so how they are set, where the knowledge is acquired and the 

type of path placed.  

¶ 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 6th 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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information coming from cityôs data, we then proceed with the understanding of the typologies of 

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 information about citizensô behaviors coming from the 

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 strategyôs setting. Hence the theoretical framework is 

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.  



14 
 

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, understanding the role of data management within Smart Citiesô strategy. The answer 

regards three main roles covered by data management:  

 

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 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.  

In the third example, confirming that this classification is effective, falls also the action researchôs 

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, I worked in Municipality 

Marketingôs Department in Milan, from January to June 2018. In particular, I had the possibility to 

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

tourismsô flow in Milan. Through this project, I had the chance of seeing what happened within 

these kinds of initiatives, so I 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, to drive future actions/decisions. This kind of citiesô initiative has 

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 Cityôs strategy. These roles are inspired by the results of the research and 

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 main outcome coming from this research is that the dataôs roles can be put in place 

sequentially in every step of the strategic process. This means that nowadays data managementôs 

tool is essential in follow the Smart Cityôs 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 Smart 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. Brill in his book ñUrbanism and Urbanizationò (1984), 

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 by man, who ñmust learn or invent a way of life if 

he is to surviveò: from this point of view there are three generic problems men must solve: staying 

alive; transmitting their culture cross generations; maintaining sufficient order to carry on social 

life. Institutions are the ñsolutions to (these) collective problemsò. So, culture consists of the 

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, ña movement toward unity in the system of 

social life, a movement, never completeò to create engagement (E. J. Brill, 1984). A community 

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 written by E. J. Brill, explains how the first cities were created. In fact, the worldôs 

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 

point. With no place to go except into each otherôs territories, it is no wonder that an increase in 

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:  

ñ1. 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.ò 

Once to have understood the characteristics of the generic city in the world and how the first ones 

were generated, letôs deepen on the role of some 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. In fact, cities are not a product of todayôs innovations, but they are more 
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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, mostly in studying the urban ñsmartò aspects.  

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 

complementary relationship between the ñcenterò and the ñperipheryò. In fact, the chora, so the 

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 

major work to the polis: the ñPoliticaò. The concept is that the city is the way through which 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 in ñLa Guerra del Peloponnesoò about the Athens and how they saw their city this:  
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ñHere in Athens we do so: a man who is not interested in the state we do not consider him 

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!ò 

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 translated ñIl 

mestiere del Cittadino nellôAntica Romaò (ñthe profession of Roman citizenò) explains what being 

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. Brill.). 

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 Renaissance offers us the possibility to study the ñIdeal Cityò. In fact, 

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 ñurbanisticallyò organized according to the principles of pure geometry, 

flew in the ñideal cityò myth. In fact, Leon Battista Alberti, in his ñDe Re Aedificatoriaò, dedicated 

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 connected to the cityôs urbanism concept 

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, 

to arrive to the formation of the urban and metropolitan areas during the ó900, characterized by 

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 

ñdeath of the cityò because the new agglomerations that were formed seemed to be completely 

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 

ó900. According 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:  

¶ Provide effective means of communications   

¶ Provide large amount of green area  

¶ Provide better access to the sun  

¶ 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 

elements as a whole function like a ñliving machineò (M. Montavon et al. 2006).  

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 during ó900. These can be 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, it becomes part of our todayôs life. 

In fact, nowadays, cities have become bigger, have attracted always more people, so it is needed 

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 

ñWorld cities Report of 2016ò made by United Nations, within 2030 the 10% of human being will 

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 mobility, to the traffic management and so oné(F. Fabbri, 2017). Hence, 

since our planet becomes more ñurban, the cities have to become smarterò. The extended 

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 todayôs innovations are the products of decades of 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 todayôs lives; now we briefly introduce the concept that 

will be deeply used in this thesis and will allow us to create the ñenvironmentò in which the 

innovation takes place: the Smart City and its used of data management.  
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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 all, it is needed to underline that the worldôs cities are facing important and critical 

challenges related to urbanization phenomenon. In fact, if during ó900 the humansô mobility started 

to be a concern now it is reality: people move, especially through cities. This has raised many 

problems, from the climate change to the unmanaged immigrantsô flows, from the inefficiencies in 

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 

Citiesô development are needs to be these ones: sustainability, inclusivity or education.   

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 trying to pursue the ñsmartnessò, adopting 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 

considered ñsmartò. While the third dimension 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 

given by the fact that every city has its own characteristics, citizensô behaviors, territory 

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 strategy is a ñset of goals and major policiesò. 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 fundamental contribution to the organizationôs future successò. A valid 

strategy will yield growth, profit, or whatever other objectives the managers have established (S. 

Tilles, 1963). 

This definition is valid for firms, but for city it slightly changes: ñthe city strategy is a structured 

attempt at planning and organizing interventions at a city- or metropolitan- area level with the 

purpose of improving economic development and competitiveness outcomesò (D. Sivaev, 2015). 

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.  

In order to set the perimeter of studying, the cityôs strategy was analyzed following 3 layers: the 

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

in particular the specific responsibilities over Smart Citiesô projects and the role of public 

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 

necessity to have the right skills, considering the ñreskillingò of workers or the skills available 

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 implement a Smart Cityôs strategy? The possible answers can be infinite 

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 

up on in future projects. This practice of ñsmart city experimentationò thus much resembles the 

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

sometimes, the error). The third success factor for a Smart Cityôs strategy is to energize the private 

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 

success in Smart Citiesô strategy is the creativity in the implementation of the initiatives, in fact, 

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.  

 

 

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 Citiesô strategy? 

To face the problem statement, the research replies with a possible answer to be tested:  

Which is the role of data management within Smart Citiesô strategy? 

Everything was born after my experience at Milan Municipality where this theme was at the center 

of almost every meeting I 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 

is happening around the municipality: the city needs to ñfeelò how, where and when the citizens 

live, but at the same time, it wants to better perform its own services and internal processes. His 

book ñLe Citt¨ di Domaniò (ñthe Cities of Tomorrowò) was used 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 

refers to the ñhigh-volume, 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.ò (Gartner). The Citiesô data flow is generated 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% per year and ñit will be the convergence of ICT technologies and in particular 

the development of advanced connectivity to unlock the potential of the connected citiesò, says 

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 Cityôs strategy is. Anyway, the work done until now 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 Smart Citiesô initiatives using data management 

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, for expressing its ñsmartnessò. In this section, the 

fields that make a city ñsmarterò were selected: from the mobility, to the 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 I worked at Milanôs Munipality 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 the touristsô flows within the city, stimulating 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 

I 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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Figure 3: Summary of the thesis' structure 
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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 

administrations in dealing with ñsmartnessò. On the counterpart, the private firms too need Smart 

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 worldôs cities, to implement the 2030 Agenda for Sustainable 

Development, ñwhich gives a prominent role to citiesò (Ban Ki-Moon, Secretary-General United 

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 Development1, 

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

To follow these guidelines, it was necessary to first understand the situation of the worldôs cities, 

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 worldôs population for the first time in history (data.worldbank.org). This event was just the 

result of an increase started in 1990: ñfrom a yearly average of 57 million between 1990-2000 to 

77million between 2010-2015. In 1990, 43 % (2.3 billion) of the worldôs population lived in urban 

areas; by 2015, this had grown to 54 % (4 billion)ò (World City Report 2016). This increase in 

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). 

                                                
1 The United Nations created a list of global objectives for a sustainable development valid from 2015 to 2030.  
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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 km2 in 2000 to 770,000 km2 in 2030 and to 

1,200,000 km2 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 the so-called large cities and ñmegacitiesò particularly in low and 

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  

- The rising of exclusion and inequality among people  

                                                
2 The UNEP 2007 annual report provides 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. 

Figure 4: Urban population 1995-2015 - World City Report 2016 
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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. In fact, the ñTarget 11.1 of Goal 11 

of the Sustainable Development Agenda wants to ensure by 2030 access for all to adequate, safe 

and affordable housing and basic services and upgrade slumsò. Un-Habitat estimates that in 2001, 

924 million people (or 31,6% of the total urban population of the world) lived in slums. ñThe 

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 

countriesò. 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.  

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 ï as in large areas in many poor cities with 

large informal settlements ï 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-existent; toilets, let alone public toilets, are rare; running water to oneôs premises is an 

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 Niño 

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 cent of the worldôs population, cities account for 

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 events are low-lying coastal areas where many of the worldôs largest cities are located. 

Although low-elevation coastal zones account for just two per cent of the worldôs total land area, 

they host approximately 13 per cent of the worldôs urban population. A one-meter rise in sea levels 

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 lives is necessary to secure the citiesô future.  

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 todayôs cities in terms of stigmatization and exclusion. The urban, in fact, 

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: ñSmart for whom?ò because the general idea is that the smart concept is 

appealing only for the middle-upper class, that is interested in new technologies to improve social 

value. Anyway, Smart Cities today have a great role in addressing the needs of all the societyôs 

levels. Will they be capable of it?  
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2.1.5 Insecurity  

The fear of crime and violence continues to be pervasive in cities and is one of the top 

concerns in citizensô everyday lives. This is due mainly to the new dimension 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 diseasesô diffusion are many because in the last 

years there were many cases of virus spread, such as SARS virus, that originated in China, 

Guangdong province, to spread in 30 countries, killing 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 

increased over nine-fold from 3,329 to 32,658 in 2014. In spite of the publicôs fear of terrorist 

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. 

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 II, 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 manyð 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 antiimmigrant 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 

 ñAs our planet becomes more ñurbanò the cities have to become smarter. The extended 

urbanization requires new methods and ways, innovative, to administrate the complexity of the 

urban life: overpopulation, energy consumption, resources management and environment 

protection etcò. This sentence written by M. Eremia et al. (2016) explains 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 adapts to reflect the economyôs changing needs (C. Ratti, 2018).  

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 

ñLe Citt¨ di Domaniò underlines the importance of the distance, even if we live in a digitalize world. 

It was thought that the Internet would have made the distance irrelevant, but this was denied by 

the exponential growth of cityôs dimension. He supports the thesis that people want to live close 

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: ñthe vision of the world without distance still remains unmet in many waysò. 

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, in these ways cities can leverage their stakeholdersô expertise. Then the Smart City 

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 oné  

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 

important to underline is that Smart Cities need to respond to citizensô needs, that mainly come 

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 and spatial implications of ñhousing at the centerò while linking with 

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 learn from the worldôs best practices is a lot. For instance, the Lagos neighborhood 

Makoko, for instance: It is a ñsmart slum,ò designed to harness the features of the surrounding 
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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 

neighborhood ñhotspotsò were constructed to facilitate residentsô access to water, electricity, 

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. 

Integrating their knowledge and experience into the broader urban areas using the ñdesign for 

goodò principles will bring progress 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 womenôs networks mapped hundreds of Puneôs slum settlements, with the 

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) ï 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 participationð 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 companyð 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. Another study shows that ñwater and sanitation privatization in developing countriesò 

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, what researchers call the ñpublic valueò. Hence, only if the 

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 data to improve citizensô life that 

cities can finally become 100% ñsmartò, as P. Berrone et al. said.  

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 questions are particularly important if they incur 

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 

global warming (not without any obstacleé), the urban levels need to accomplish their guidelines, 

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. Often, municipal authorities have to contend with other ñhigher priorityò issues such as 

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 short ósustainable development é is about the 

achievement on a global [and local] scale of three principles: economic development, social 

justice, and ecological responsibilityô (Gleeson and Low, 2000). Going in a more practice way, 

cities will be responsible of delivering energy in a ñgreenò way, using the emerging innovations 

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 ï 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 ï 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 create an innovation ecosystem, so ñcities should not simply buy 

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.ò 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 ï far from addressing these divisions - will increase social inequality still further. 

A lot of smart city initiatives, they say, are very top-down, devised and driven by corporate, techno-

centric agendas that donôt generally even consider inequality, let alone how to reduce it (P. 

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 example in New York City, the Mayorôs 

Public Engagement Unit uses interagency data platforms to coordinate door-to-door outreach to 

residents in need of assistance. In Californiaôs Santa Clara County, predictive analytics help 

prioritize shelter space for the homeless. On the London Underground, an app called Wayfindr 
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uses Bluetooth to help visually impaired travelers navigate the Tubeôs twisting pathways and 

escalators (H. Kharas et al. 2018). In this regard, an article of World Economic Forum (N. Yoshida, 

2014) asks itself: ñCan big data really help end poverty?ò to respond to this question, the author 

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 ñDrunkardôs searchò or ñStreetlight effect. A drunkard is looking for 

his lost key under a streetlight. A policeman asks ñWhat did you loseò. The man answers ña key, 

but I canôt find it.ò The policeman asks him ñDo you remember where you lost the key?ò He replies 

ñYes, over thereò. The policeman, who appears confused, asks ñThen, why donôt you look for it 

over there?ò. The drunkard answers ñbecause there is no light!ò  

Statisticians use this ñDrunkardôs searchò to explain a type of observational bias where people 

search for answers in places where looking is easiest. ñBig Dataò science demonstrates how 

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 

ñBig Dataò will generate insights on those questions we are most interested in? Or does ñBig Dataò 

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 literacy. The ñDrunkardôs searchò refers to a 

real concern for the use of ñBig Dataò for poverty estimation and analysis.  

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, as B. Gorynski (2018), managing partner at ñbee smart cityò, states. In this environment 

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, digital exclusion is often founded upon an individualôs 

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 have long been the preserve of privileged, ówesternô 

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 

famously lack diverse leadership. B. Gorynski concludes his article with the last two Smart Citiesô 

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 planning is really to improve every citizenôs life, the technologies required for 

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 principles and promote them as the industry ónormô - as much for 

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 ï individual, societal and economic ï 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 a rise 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, the city began the UKôs 

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 
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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 cityôs spaces are gaining in momentum in many cities worldwide. Overall, it is clear that 

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 boundaries, has become extremely prevalent in todayôs digital world. Digital technology 

is being deployed in many aspects of a cityôs infrastructure and service delivery systems. Over 

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. 

Lloydôs of London 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 Smart 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 necessary 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 (Germany) which for decades was considered a óshrinking cityô 

can see the arrival of migrants as an opportunity for reviving the city. Other German cities like 

Munich, D¿sseldorf, Stuttgart and Freiburg have established ówelcome departmentsô within their 

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 regard, citiesô governments do not focus 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  

/ƘŀƭƭŜƴƎŜǎ ǊŜƭŀǘŜŘ ǘƻ 
ǳǊōŀƴƛȊŀǘƛƻƴ 

{ƻŎƛŜǘŀƭκŜŎƻƴƻƳƛŎ ǇǊƻōƭŜƳǎ 
ŀŦŦŜŎǘƛƴƎ ŎƛǘƛŜǎ  

Iƻǿ {ƳŀǊǘ /ƛǘƛŜǎ Ŏŀƴ ōŜ ŀ 
ǎƻƭǳǘƛƻƴ 

¦Ǌōŀƴ DǊƻǿǘƘ 

- Exponential consumption of 
energy and land 
- Increase greenhouse gas 
emissions  

- Rethink and plan the land  

- Sensitize the population about their 
consumption 

LƴŎǊŜŀǎŜŘ ƛƴ ǊŜǎƛŘŜƴŎȅ 
ƛƴ ǎƭǳƳǎ ŀƴŘ ƛƴŦƻǊƳŀƭ 
ǎŜǘǘƭŜƳŜƴǘǎ 

- Persistent problem for years 
- The number of slums is likely 
to increase in future 

- Slums thought as integrant part of 
cities, hence, their development 
ƴŜŜŘǎ ǘƻ ōŜ ŀ ǇǊƛƻǊƛǘȅ ƛƴ {ƳŀǊǘ /ƛǘȅΩǎ 
initiatives. 

/ƘŀƭƭŜƴƎŜǎ ƛƴ 
ǇǊƻǾƛŘƛƴƎ ǳǊōŀƴ 
ǎŜǊǾƛŎŜǎ 

- Difficulties to manage the 
increase in demand for urban 
services 
- Decentralization initiatives to 
provide services 
- Urban services do not reach 
the bottom level of the society 

- The digitalization of urban services is 
a tool to reach everyone, but the 
internet access needs to be granted 
for everyone.  
- Public Private Partnership are a 
valuable help to externalize public 
facilities and reach every citizen 

/ƭƛƳŀǘŜ ŎƘŀƴƎŜ 
- 2015 as the 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, sensitizing about 
climate change issues.  

9ȄŎƭǳǎƛƻƴ ŀƴŘ ǊƛǎƛƴƎ  

ƛƴŜǉǳŀƭƛǘȅ 

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 

LƴǎŜŎǳǊƛǘȅ  
- Many crime victims in cities  

- Fear of terrorism attacks  

- Technology can be a valuable help in 
detecting crime and terroristsΩ 
community, through data analysis of 
social media and the monitoring city 

¦ǇǎǳǊƎŜ ƛƴ 
ƛƴǘŜǊƴŀǘƛƻƴŀƭ 
ƳƛƎǊŀǘƛƻƴ 

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

- The arrival of migrants can be seen 
as an opportunity for reviving the 
cities 
- ¢ƘŜ ƳƛƎǊŀƴǘǎΩ ƛƴǘŜƎǊŀǘƛƻƴ Ŏŀƴ ōŜ 
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 Dataloq, 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. With Chinaôs cities projected to grow by 350 million people over the next 20 years, 

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 Cities in response to the countryôs 

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? Letôs see here ways 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 citizensô needs, where 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 in the cityôs development. 

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 

qualified 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 complexities of each cityôs context intimately, including how 

the local government makes decisions and what the regulatory landscape looks like. They also 

need to engage thoughtfully with city leaders over the longer term about how to meet their cityôs 

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 if they donôt become providers of systems or services, many companies will need 

to adapt in some way as cities become more digitally connected. Digitization has upended industry 

after industry ð and now, as it begins to transform the environments that will be home to two-

thirds of the worldôs population by 2030, there is good reason to brace for another wave of 

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 

available, the distance still remains an important factor that drive peopleôs decision. In fact, since 

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 climate change or provision of urban services, managing immigrantsô flows and the 

increased presence of slums, the insecurity given by the more facility through which the diseases 

spread out or the terroristsô danger. In this world full of challenges, cities need to become smarter. 

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, thatôs why Smart Cities are necessary and deserves to be subject of further study.   
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3. WHAT IS A SMART CITY? 

In defining what exactly a smart city is, Hollands in his ñwill the real smart cities please stand up?ò 

(2008) highlights three main problems connected to this definition: the first one is that in todayôs 

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 anotherôs assumptions, or in some cases, get inflated together. A second 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 smart 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, I 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 

technology characteristic raises the concept of ñubiquitous cityò that refers to the accessibility and 

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 Smart Citiesô typologies we have found, for example those 

cities built for ñsmartnessò purposes, or those more ancient ones that are trying to shape a ñsmartò 

environment. 

At the end of this chapter, there is a description of the main fields of application, in which city can 

express its ñsmartnessò, also connected to the urban challenges presented in the previous 

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

education, social inclusion and tourism. Together with the fieldsô description 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 managementôs initiatives.  
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3.1 Smart Cityôs 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 ï 

including roads, bridges, tunnels, rails, subways, airports, seaports, communications, water, 

power, even major buildings ï 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 

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 for the evaluation of cityôs performances and its 

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 citizensô needs 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.  



69 
 

In the technology dimension the 

authors refer to a digital, intelligent, 

virtual and ubiquitous city,  

A digital city refers to ña connected 

community that combines broadband 

communications infrastructure; a 

flexible, service-oriented computing 

infrastructure based on open industry 

standards; and, innovative services 

to meet the needs of governments 

and their employees, citizens and 

businessesò (Yovanof, G. S., & 

Hazapis, G. N. 2009). Its goal is to 

create an environment for information 

sharing, collaboration, interoperability 

and seamless experiences for all inhabitants anywhere in the city. Thanks to a networksô sharing 

(Williams 2010), it is possible to connect organizations, social groups and enterprises within the 

city. The use of the term ñdigitalò suggests a strong connection with the exponentially growing 

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 

ñintelligentò, 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 

Figure 6: fundamental components of Smart City (T. Nam et al. 2011) 
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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, after-dark entertainment economy) is a central factor within the Smart Cityôs 

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 

knowledge city is analogous to a learning city. It refers to ña city that was purposefully designed 

to encourage the nurturing of knowledgeò (L. Edvinsson, 2006). However, a knowledge city is 

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: 

ña community in which government, business, 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 significant and positive ways.ò. A smart community agrees about the 

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 communitiesïïto 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 



72 
 

competitiveness in such a way that community and quality of life are enhanced (M. Batty et al. 

2012).  

Since the most researchersô exercise is finding the best Smart Cityôs definition, we would like to 

propose ours. Hence, by putting the ideas coming from the various definitions and citiesô 

typologies, we would like to propose our Smart Cityôs concept, that tries to resume the key factors 

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

implement successful Smart Citiesô strategy, as later we will demonstrate and trying to be as 

realistic as possible.  

  

The 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 increasing the citizensô quality of 

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.  
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3.2 Which are the Smart Citiesô typologies?  

The imagine of what a Smart City is, can be completely different, according to our background or 

place in which we live. For this reason, ñThe Smart City of the futureò (M. Batty et al. 2012) 

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 first case, so the ñdevelopment of 

new cities badging themselves as smartò, where every is built according to the principles 

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 see. Hence, it is better to talk about Smart Cityôs initiatives: the more 

you have, the more your city is closer to the Smart Cityôs concept. In the Table 2, each Smart 

Cityôs typology is analyzed and compared according to the kind of involvement that it requires: is 

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.  
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SMART CITYôS 

TYPOLOGY 

INVOLVEMENT: 

CITY OR LOCAL 

ROLE OF 

TECHNOLOGY 

DEVELOPMENTôS 

PRINCIPLES 

The development of new 

cities badging 

themselves as smart. 

City as a whole. 

Technology needs 

to make the city 

100% liveable. 

The construction of 

the Smart City: the 

perfect place to live 

and free creativity. 

The development of 

older cities regenerating 

themselves as smart 

City as a whole. 

Technology is the 

emerging factor 

that enables this 

kind of initiatives. 

Most of the time there 

are spontaneous 

developments, driven 

the need to keep up 

with competitors. 

The development of 

science parks, tech 

cities, and technopoles 

focused on high 

technologies 

Local initiative. 

Technology is the 

central character 

that drive the 

emerging of these 

initiatives. 

The main principle is 

to apply high 

technologies in real 

life. 

The development of 

urban services using 

contemporary ICT 

City, because 

urban services 

concern all the 

territory. 

Technology, 

particularly ICT, 

allows to see the 

city as a networked 

system. 

The main principles is 

reaching higher 

efficiency levels in 

providing urban 

services. 

The use of ICT to 

develop new urban 

intelligence functions 

City, because all 

the citizens are 

involved. 

Technology is the 

means to design 

innovations at the 

service of citizens. 

The advanced use of 

ICT is driven by the 

necessity to 

understand city users 

and provide them 

intelligent functions. 

The development of 

online and mobile forms 

of participation 

City, because e-

government 

concerns every 

dweller. 

Technology is the 

means to engage 

citizens. 

the main principle 

followed is the 

democratization of 

technology to reach 

all social groups. 

Table 2: Smart Cities' typologies (M. Batty et al. 2012) 
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3.3 Fields of application  

The ñsmartnessò of a city can be seen under many initiatives, because the spheres through which 

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), the healthcare, the social inclusion and citizensô 

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 for the citiesô public administration. 

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 

let us to study the real application of data management to develop a Smart Cityôs strategy, 

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 sources desk 
research  

Action Research 

Waste management X  

Security X  

Healthcare X  

Mobility X  

Education X  

Social inclusion X  

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):  

¶ Over 90% of waste openly dumped or burned in low-income countries, it is the poor and 

most vulnerable who are disproportionately affected. 

¶ 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. 

¶ 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. (World Bankôs What a Waste 

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 ï to staggering 3.40 billion tons of waste generated annually. 

In 2016 alone, the world generated 242 million tons of plastic waste ï 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 thatôs 

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 ï as well as the types 

of waste being generated ï 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 

http://www.worldbank.org/en/news/immersive-story/2018/09/20/what-a-waste-an-updated-look-into-the-future-of-solid-waste-management
http://www.worldbank.org/en/news/immersive-story/2018/09/20/what-a-waste-an-updated-look-into-the-future-of-solid-waste-management
http://www.worldbank.org/en/news/immersive-story/2018/09/20/what-a-waste-an-updated-look-into-the-future-of-solid-waste-management
http://www.worldbank.org/what-a-waste
http://www.worldbank.org/what-a-waste
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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 the ñSmart Cities Digital Solutions for a more liveable futureò report helps us in 

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 (McKensey Global Institute 2018 ñthe S). Among 

the applications developed to fight crime and guarantee security within cities, there are:  

¶ 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 

¶ Gunshot detection 

¶ 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. In this sector the potential of the dataôs 

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 doctorôs orders for 

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 ñSmart Cities: Digital Solutions for a more Liveable Futureò (J. Woetzal et 

al. 2018) have studied which are the smart applications concerning mobility and public 

transportation that will be relevant through 2025:  

¶ 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 

¶ Integrated multimodal information 

¶ 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 IoT 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 population ï thatôs 

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 

crucial to success. Itôs important that universities work in close collaboration with the other two 

elements ï businesses and local government to ensure they help to develop and test new 

technologies, turn ideas into prototypes and unlock and analyze urban data for the good of a cityôs 

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.  

3.3.6 Social inclusion and citizensô participation  

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 

inclusivity. ñWe currently design our cities considering everyone is 30 and activeò, excluding what 

he calls the ósilent majorityô, noted Gil Peñalosa, world-renowned urban designer. Going one step 

further than this, Yves Raibaud, sociologist and urban geographer, argues that cities are designed 

óby and for menô - notably ówesternô, privileged men. This evidently leaves much to be desired in 

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-friendly and inclusive of all peopleôs needs. As Jennifer Keesmaat, former Chief 

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 Smart City, states ñCities need quantitative 

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

targeted Smart City strategies that tackle the areas that need the most work.ò Hence, combining 

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) underlines the importance of be adapted and adaptable to the cityôs needs. This again 

requires constant research and communication with the population. Lastly, to ensure inclusivity, it 

is required the citizensô participation. About it, McKensey underlines the 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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3.3.8 Fields of applicationôs synthesis 

The table below (Table 4) aims at synthetizing which are the fields of application through which a 

city can express its ñsmartnessò and which are the emerging aspects that are characterizing 

innovations in each field.  

 

Field of application Main goal(s) Main emerging factors 

Waste management 

Zero waste and 

improvement in process 

optimization. 

¶ Analysis about how 

much and where waste 

is generated. 

¶ Sensors that measure 

fill level of the trash bin. 

¶ Planned trash collection 

¶ Planned and optimized 

truck routes. 

Security 
Reduce crimes and 

violence 

¶ Real-time crime 

mapping and body-worn 

cameras. 

¶ Disaster earlywarning 

systems 

¶ Emergency response 

optimization 

¶ 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 

Creation of an 

environment that enables 

millions of people to live 

longer, healthier, and be 

more productive 

¶ 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. 

Mobility and traffic 

management 

Reduce pollution and let 

people moving around 

faster. 

¶ 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 

¶ Integrated multimodal 

information 

¶ Real-time road 

navigation 

Education 
Training future smart 

citizens 

¶ New skills to be taught. 

¶ Adaptation and 

preparation of the 

population and 

education to new 

environment. 

¶ Tools to enrich the 

learning experience 

using different of 

educational formats, 

combining digital and 

traditional classroom 

methods. 

¶ Platforms to engage 

students and their 

families. 

Social inclusion and 

citizensô participation 

Everyoneôs involvement 

into city daily life. 

¶ Be adapted and 

adaptable to citizensô 

needs. 

¶ Interactive citizen apps. 

¶ Create a shared values 

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

Tourism 

Touristsô solutions that 

address specific travel 

related needs with unique 

proposition. 

¶ Collective intelligence. 

¶ Higher level of interface 

between the tourist and 

the destination. 

¶ Orientation towards 

managing tourist 

experiences. 

¶ Digitization of touristsô 

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 

roots: the Smart Cityôs concept. The structure proposed started from 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 arrived to our definitionôs proposal. This seems quite 

an obvious passage, since the main training of the public sectorôs researches is to develop their 

own definition. Anyway, these definitions are probably the results of a marketing concept 

developed by firms that want to sell their ñsmartò products to cities. Starting from smart lights, to 

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 doing in proposing their own ñsmartnessò concept. Even in this regard, 

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 

fields of applicationôs description was an important part of this study. In fact, in Chapter 6 we will 

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 Cityôs concept, that brings the initiatives as parameter to evaluate the 

ñsmartnessò of a city, we now deepen how data 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:  

ñWhich is the role of data in developing smart cityôs strategy?ò. 

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 dataôs role will be studied, in particular we will see how data can be used, which 

are the typologies of data can be deployed, what is the best process to follow to implement a 

dataôs strategy and how citizens can transform themselves into smart citizens, using data to help 

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. ñPublic Value has been described as a multidimensional construct ï 

a reflection of collectively expressed, politically mediated preferences consumed by the citizenry 

created not just through óoutcomesô but also through processes which may generate trust or 

fairnessò (J. OôFlynn, 2007). In this regard Smart Citiesô initiatives are set by public sector to 

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.  

- Being responsive to public needs even if the complexity is the main features of our daysô 

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 understanding how public sector poses its roots into Smart Citiesô paradigm. 

Hence, once understood that now public sector needs to deliver public value, changing the 

paradigm of NPM, letôs see how it can do it. To this regard, we now see which are the core features 

of Smart Cityôs concept in a public perspective and how the public can transform the main 

principles of Public Value Management in a ñsmartò view. 

Through this engagement, three core interrelated categories of Smart City value have emerged 

(Arup, 2011). These are broadly: 

¶ 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 City is to move towards a ófully optimizedô approach to systems.  

¶ Service Innovation: so, the development of novel ways of delivering service outcomes in 

the city. Here the core concept is ñhowò to deliver a city service, going beyond the 

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. 

¶ 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 
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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 Cityôs development, they try to gather the two perspective to 

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

lens. Hence, they recover the key concepts of the Public Value Management, seen under a ñsmartò 

light.  

Performing Efficiently: The obvious link here is with the óoptimizationô category of Smart City 

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 

projects so that there is greater interrelationship. On the citizensô side, city leaders need to foster 

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 technologies, ICTôs improvements in particular, are driving public sector to a 

more open and transparent approach. The PVM paradigmôs emphasis on being accountable to 

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.  

 

 

  

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, ñThe Internet of Things: Mapping the Value Beyond the 

Hypeò states Cities have 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 ð the 600 largest cities in the world are expected to generate 65 percent of 

global GDP growth through 2025 ð the impact of IoT 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-

mediated ways of doing business, managing public infrastructure, and organizing peopleôs lives 

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 (IoT) 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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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 data3. 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: 

¶ 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.  

                                                
3 He also points out ñplatformsò as main elements in Smart Cities initiatives, but this 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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¶ 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. 

¶ Human Resources: With a shortage of needed skills, and an aging workforce, ñreskillingò 

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 management, this layer can help us how Smart Citiesô 

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

resources.  

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 level, based on actorsô coordination, on public-private synergies, 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 

theme was deepened in the ñLibro Bianco 2001ò by the European Governance Commission that 

underlined the actions and goals for the local development of cities:  

¶ Integrated and strategic planning 

¶ Public-private partnerships 

¶ Coordination between politics and community actions  

¶ Competencesô decentralization 

¶ Competition among cities and territories 

¶ The economic development  

¶ The technological innovation 

¶ The globalization  

¶ Shared decision-making process among economic actors  

¶ 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 ð whether the city council or 

department heads, city employees, or the community at large ð 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 



99 
 

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.  
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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: 

Å Exposing to failure 

Å Trying new things 

Å 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 

quasi-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.  

Å Methodology (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. 

Å The second level of the model is the project management level, i.e. the realization of 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. 

Å Development 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 

ñAfter a decade of trial and error, municipal leaders are realizing that smart-city strategies start 

with people, not technology.ò 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 Smart 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 more ñskilledò and specialized. 

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. The ñtalent crisisò is profound. Meanwhile, the sources 

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, will confront the need to undertake a critical ñreskillingò of labor to meet new 

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 consider ñreskillingò existing workers and updating workplace practices to align 

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 IoT 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 IoT 

benefits. City leaders must also have the political will to drive IoT adoptionðto 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, IoT 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 IoT will open up some new employment 

opportunities, too. Workers will be needed to install and maintain the physical elements of IoT 

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

develop, sell, and support IoT systems. (J. Manyika et al., 2015). The crucial role in the talentsô 

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 talentsô market, so L. Flecchia (2018) in his article suggests that 

it is also possible to create heterogeneous teams to allow the aggregation of different 

competences, allowing to overcome the availability of data scientistsô problem.  
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4.3 The public administration strategic point of view: the role of 

data in Smart Cities 

ñCountries will fight against Big Dataò (Eric Schmidt, Executive Chairman of Google from 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 

extrabytes4. In fact, it has been remarked that more than 80% of the worldôs data has only been 

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 

that every public administration deals with. Letôs think to the data coming from the paper 

questionnaire 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 the worldôs data is now unstructured and therefore it is 

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 

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 

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 ï 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.  

Figure 9: The 5 Vs characteristics of Big Data 

5 Vs of 
Big 
Data  
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In this direction, PwC (K. Nikitin et al. 2016) proposed a new 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 

citizensô participation too. In fact, in terms of technological 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, we can suggest that ódata governance in smart city initiativesô is about utilization 

of data and new technologiesðthe Internet, sensors, and social mediaðto 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, the value proposition for cities becoming ñsmarterò needs to also be 

seen in the strategic context. More broadly, the cityôs value proposition needs to be based on (D. 

Kennedy, 2015): 

¶ Cost savings through the consolidation, monitoring and optimization of shared ICT assets 

and services 

¶ Stimulating business by creating a city-wide digital strategy that fosters economic growth 

through access to broadband and Wi-Fi services 

¶ The driving of efficient citizen relationships systems geared to resolving their requests and 

complaints on first call and benchmarked call closure times  

¶ 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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¶ 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). In fact, ñliving in an effective way means living 

with an appropriate quantity of informationò (N. Wiener, 1950). The evidence-based approach is 

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 

questions 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 for public ñenterprisesò. Now see which kinds of data public 

managers can encounter.  

4.3.2 Data typologies  

The process to analyze data is long and complex, because cityôs data 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)5 and the GDPR6 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 personôs sex life or sexual orientation (Article 4 and 9 of GDPR). 

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 

                                                
5 NIST 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 10 for an overview of the processô steps). This 

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.  

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 smart 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).   

  

Figure 10: Key pillars of data governance in Smart City initiatives (K. Paskaleva et al., 2017) 



113 
 

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). 

 

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 said ñthe first thing we did was open our municipal database. Data is 

the basis for so many start-ups!ò, because 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 ð 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 

Internet of Things (IoT), billions of ñdumbò inanimate objects have become ñsmartò, outfitted with 

sensors and actuators and connected to the Internet (McKinsey Global Institute, June 2015). The 

IoT 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 IoT sensors, processing power, 

and cloud storage have steadily fallen. According to an estimation, the number of connected IoT 

devices exceeded the worldôs population in 2017 and the total is projected to mushroom from 8.4 

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 IoT 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 IoT 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 IoT-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 IoT 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 IoT application, communicate the benefits connected to it and 

then, use the data coming from these initiatives.  

The consideration to do about how to exploit data, is about Smart Cityôs indicators for two main 

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 

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). 

  

Figure 12: Comparison between Beijing and Dubai on citiesinmotion 
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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. In fact, if we want to change the citiesô behaviors, what Carlo Ratti 

calls ñactuatingò (from the book Smart cities, Smart citizens, 2014): we need to change mostly 

citizensô behaviors, giving them the right information. The technologies are just a mean to improve 

citizensô life; in fact, all the Smart City initiatives deal with the quality of life: loosing less time in 

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. Letôs think, for example, to the mass media, such as tv or radio, where 

in the past information derived from a privileged group of contentsô creators for passive 

consumers, through a series of fixed ñnewsô distributorsò. Then something changed, the advent 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 ñthe flowsô spaceò (2007). In this way, citizens, thanks 

to the data, have acquired new powers of thinking, doing and transforming the public space, 

creating an urban innovationsô wave (Ratti, 2017). This 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 cities, they are the ñtestersò of the innovations proposed, 

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 Fortini, 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 

the innovationôs change: the strategy and the data management. In fact, our aim is to understand 

how data management can be used as tool for public managers to implement Smart Citiesô 

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 

influence strategic decision. In fact, we have seen so far how a strategyôs analysis for Smart Citiesô 

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 sector to deploy Smart Citiesô initiatives: the data management.  

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 ñgaining trustò characteristic proposed by the Public Management paradigm, 

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 

respond to citizensô needs. Just think of smart parkingôs applications, through which cities can 

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 management within Smart Citiesô strategy? 

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 more, how the ñsmartò concept is involved?  

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 ñdatapolisò, 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 his work. In fact, he seen the datapolis as a ñcomplex set of relations 

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 citizensò. 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 Cityôs perspective the two core concepts are the 

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 Citiesô strategy is.  
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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:  

ñWhich is the role of data management within Smart Citiesô strategy?ò 

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 I 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 Smart Citiesô strategy, a very recent phenomenon that starts to be 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 questionnaire 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 such project. For instance, Singaporeôs municipality 

published the ñSmartMobility 2030ò report about how mobility would have changed within the city, 

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.  

Passing to the process followed, according to ñOxbridge Essaysò, it is required to follow four steps:  

1) First of all, it is necessary to develop the research question, that in our case is ñwhat is the 

role of data management within Smart Citiesô strategy?ò, that is the aim of this research, 

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 

different layers we have studied before: ñHow such initiatives are generally organized?ò, 

ñWho is in charge of these projects?ò ñWhich is the role of public managers?ò, all the 

questions to complete the overview and understand the role of different actors, who take 

part of data-driven projects.  

2) 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.  

3) 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 

study to not losing the focus of the 

research. hence, every new 

secondary source used to develop 

the study needs to be up to date 

and reliable.  

4) Lastly, once all the secondary 

sources have been selected, it is 

time to prepare and analyze them, 

according to the theoretical 

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 

question 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 Citiesô 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. 

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 

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

question 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. 

  



126 
 

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 Sagor7 is a ñdisciplined 

process of inquiry conducted by and for those taking the action. The primary reason for engaging 

in action research is to assist the ñactorò in improving and/or refining his or her actions.ò 

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 researchôs scenario always involves the same seven-step process:  

Å Selecting a focus: What element(s) of our practice or what aspect do we wish to 

investigate? 

Å Clarifying theories: identifying 

the values, beliefs, and 

theoretical perspectives the 

researchers hold relating to 

their focus. 

Å Identifying research 

questions: generate a set of 

personally meaningful 

research questions to guide 

the inquiry. 

Å Collecting data 

Å Analyzing data: understand and 

interpret the story told by the data.  

Å Reporting results: show and present the findings through interactive presentation.  

Å 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) 

Figure 15: Action research's steps followed. 
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Luca Martinazzoli. He will also help us, through an interview, of understanding the processô steps 

of the research, giving us the public administrationôs standpoint.  

 

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 I worked for Luca 

at the Municipality Marketing of Milan, that is a department under the tourismôs assessor. 

The Lucaôs view about the possibilities 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 WiredNext Festival in Milan, ñduring the first week of work at Milanôs 

Municipality I texted to Filippo de Vita (Head of Vodafone Analytics) on LinkedIn to know about 

their role with data in Milan, asking if we can set a meeting to speak about it.ò Hence his interesting 

on this dataôs world was clear since the beginning of his experience. My job there was mainly with 

another student from Politecnico di Milano, Ali, supervised by Anna Minuti, our responsible and 

manager of one of the areas directed by Luca. My experience with data analysis born when Milanôs 

Municipality decided to buy Vodafone and Mastercardôs datasets about Milan. In particular, 

Vodafone Analytics collected data about the passages of people. In fact, through the cells 

detection they can have information about how many sims crossed Milanôs area. The unit of 

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. Since the cells registered the simsô passages and not the 

single people, this analysis was useful to understand which areas, so ACEs are more frequented 

than others and in which period. The datasets were of two types: the eventsô analysis, in particular 

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 1st 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 

flightsô bookings online, with an efficient tool that updates the information in real-time. The data 

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 last datasets are those already in possess of Milanôs Municipality, so those coming 

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 feesô payments for example, not from the Vodafone cells that record the passages 

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 I ended my experience at Milanôs Municipality the data analysis process has not been 

finished yet. Anyway, I 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 thesisô research question.   
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6. RESULTS 

6.1 Secondary sources desk researchôs results  

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 ñhow data management is used in developing Smart Citiesô 

strategy?ò. This topic is then studied according 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:  

- To understand 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 researchôs project can be put in this classification.  

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 

inclusionôs 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 Initiativeôs name Brief description 

Waste management 

 Understand the wastesô path 

to find inefficiencies and to 

sensitize Seattleite 

population.  

Security 
 Monitor and predict terroristsô 

attacks in European countries. 

Healthcare 

 Integrating health data to 

improve the serviceôs 

efficiency.  

Mobility 

 Building of a long-term plan to 

advance public transportation 

and reduce private one.  

Education 

 Personalize studentsô career 

through the monitoring of their 

progresses.  

Social inclusion 

 Analyze digital divideôs victims 

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  

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 15th 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 million customers. ñIn the larger scale of things, Waste Management 

is more of a logistics company than anything else,ò she says. So, says Brown, the company funded 

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 

ñremoval chainò, how Carlo Ratti calls the path followed by the trash.  

ñYour Starbucks cup, your lovingly crafted macaroni necklace, your television set: their time with 

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 do they go? And how do they get there?ò wrote Albertson, one 

of the volunteers who join this project who decided to tell the experience on his blog. ñWithout data 

about where stuff goes and how it gets there it is difficult to figure out ways to improve the removal 

system.ò This is the aim of the TrashTrack project, that now we will see in detail.  

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  

Senseable City Labôs Trash Track project tackles 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. 

According to this projectôs developers, use this knowledge lead to not 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 ñout of sight, out of mindò.  

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."  

ñWith this project, the MIT SENSEable City Laboratory seeks to couple high-tech, rapidly evolving 

technology with an everyday human activity: trash disposalò Ratti says. Trash Track builds on 

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 sensorsô choice, they 

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 Seattleôs garbage. There were 100 households and 500 individuals that were involved to 

take part of this unprecedented project, among them, there was Albertson. In the following months, 

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 

visualize the patterns our trash does, because ñif we see every day that the plastic cup we are 

throwing away it doesnôt disappear, but it still here, somewhere on the planet and we show to the 

people, we can promote behavioral changeò.  

"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 

removal chain more transparent.ò  

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. 

2. 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-life facilities wasnôt as trivial a task as expected (See 

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 

wastesô classification. The end-of-life processing 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, Carlo Ratti in his book ñThe City of Tomorrowò seems 

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 Citiesô strategy? The answer, in this case is that it is devoted to understanding if there 

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 wastesô transportation in the environment, communicate to citizens how their 

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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Key elements Description 

GOVERNANCE 

1. Role of public 

administration 

1. NYC green, a government agency of 

NYC, is the promoter of the project 

2. Role of 

stakeholders 

2. The main stakeholder is MIT 

University, in particular its department 

SENSEable City Lab: their role was to 

make the project reality, so they are the 

enabler and developer of the initiative.  

3. Role of citizens  

3. The citizens have an enabler role 

because they allow to collect many 

data, thanks to their voluntary work of 

tags application on trash.  

PROCESS 

1. Iterative or linear 

process 

Iterative process, made by trials and 

errors mainly to find the best tags.  

2. Methodology: how 

the knowledge is 

acquired 

The technical knowledge came 

primarily from the MIT Department, 

while the management from NYC 

Green.  

3. Project 

management: how to 

realize the activities 

The initiative was managed by 

SENSEable City Lab, headed by Carlo 

Ratti. The process was set following 5 

steps: finding the best tags, place tags 

on wastes, collecting data, analyzing 

data, communicate the results.  
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Key elements Description 

HUMAN  

RESOURCES 

1. Skills deployed for 

the project   

- Technical skills to find the 

best tags 

- Analytical skills to collect 

and analyze data coming 

from wastes  

- Visualization technique skill 

to communicate the results 

using interactive ways 

2. Human Resources 

put in place by the 

public administration 

Only a management role  

3. Role of public 

managers 

Promote the initiative to make citizens 

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/  

 

Background  

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 terroristsô attacks in European Union states members, 

religiously inspired (European Parliament source).  

Hence, it seemed important to fund a relevant research program to study ways to prevent such 

attacks. To this regard ñHorizon 2020ò is the biggest EU Research and Innovation program ever 

with its ú80 billion funding available from 2014 to 2020. It promises more breakthroughs, 

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 Horizon 2020, that allocates 5 million ú 

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 

ñSecure societies-protecting freedom and security of Europe and its citizensò. The specific 

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 

https://www.h2020-dante.eu/
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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 ú (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 the terroristsô attacks and threats that threatened Europe in the 

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. In both years 10 attacks were considered as ñcompletedò by national 

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 Terrorism Centre. ñThe plots are identified 

earlier because the tools for intelligence and police are used in a more accurate way.ò He added: 

ñWe are preventing [attacks] and mitigating the number of people that are killed or injured.ò 

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: 

Å Online raising funds activities 

Å Propaganda 

Å Training and disinformation activities 

Å Violent radicalization  

Å Cybercrime.  

The project strives to help law enforcement ñconnect the dotsò, joining potential terrorist-related 

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 ï International Criminal Police Organization, EUROPOL ï the 

European Unionôs law enforcement agency, Eurocrime, Public Security Portal and ENFSI ï 

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 usersô needs by delivering a set of innovative services for 

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. 

In this case, the role of the European Commission is to create partnershipsô network of public and 

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 ï 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), Vocapia 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.  
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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 is too weak, the terroristsô attacks issue is something that needs 

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.  

In this case, data management is deployed to monitor, and detect terroristsô groups. This project 

is the result of the recent terroristsô attacks organized by ISIS in different European cities. Hence, 

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 EuroCrime. So, if on one side European Commission delegates the projectôs 

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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  Key elements Description 

GOVERNANCE 

1. Role of public 

administration 

The European Commission is the enable of 

this project, by funding it with 5 millions ú 

investments.  

2. Role of 

stakeholders 

The partnership network set for this initiative is 

the developer.  

3. Role of citizens  
In this project they do not cover any role, they 

just will enjoy the results of this initiative.  

PROCESS 

1. Iterative or linear 

process 
Linear process 

2. Methodology: 

how the knowledge 

is acquired 

The guidelines are set by the EU, but 

Engineering as coordinator and EuroCrime 

provide the technical, ethical and legal 

guidance to respect the guidelines.  

3. Project 

management: how 

to realize the 

activities 

The activities are realized following the lead of 

Engineering, which coordinate the other 

stakeholders, and collaborating with crime 

detection authorities, such as INTERPOL, 

EUROPOL, etc.  
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  Key elements Description 

HUMAN  

RESOURCES 

1. Skills deployed 

for the project   

- Project management to coordinate 

different actors in different 

countries  

- Detection and monitoring of 

heterogeneous data coming from 

different sources, included dark 

and deep nets.  

- Capturing, storing and preserving 

relevant data for further forensic 

analysis.  

2. Human 

Resources put in 

place by the public 

administration 

Research competences developed for Horizon 

2020 project  

3. Role of public 

managers 

Public managers mainly establish guidelines 

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 

The project 

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, 

vibrant and healthy city for all residents. Healthy Chicago 2.0ôs development and its eventual 

success are guided by four key principles: 

¶ 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. 

¶ 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 partnersï representing health 

care providers, government agencies, social service providers, advocates, academic 

institutions, businesses, faith-based organizations, and residents ï reviewed public health 

data and agreed upon over 200 coordinated strategies to promote health equity. 

¶ 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. 

¶ 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 planôs implementation to ensure its greatest efficacy. 

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 

2. Improving Social, Economic and Community Conditions 

3. Improving Education 

4. Increasing Access to Health Care and Human Services 

5. Promoting Behavioral Health 

6. Strengthening Child and Adolescent Health 

7. Preventing and Controlling Chronic Disease, such as obesity, tobacco use and cancer.  

8. Preventing Infectious Diseases 

9. 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 ñPublic health 

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 environmental changes,ò 

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 groupôs processes, and helps make ñinnovationò 

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 childhood according the neighborhoodsô opportunity. 

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.  

 

  

 

Figure 18: Elevated Blood Lead Level and Child Opportunity 
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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 

Figure 20: Measuring overall child opportunity by neighborhood 

Figure 19: Diet-related Mortality, Food Insecurity and Child Opportunity 
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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. 

ñThere is a transformation happening in public health,ò says Dr. Jay Bhatt, who heads The 

Departmentôs new Office of Strategy and Innovation (OSI), that brings together public, private, 

nonprofit and philanthropic parties to make their city healthier and safer for its residents, as Chief 

Innovation and Strategy Officer. ñStakeholders are taking some of the best practices from other 

sectors and applying them to population health challenges. In Chicago, we are leveraging the 

latest innovations and technologies to create a stronger health ecosystem for our residents.ò  

To implement this system there are some key components to take into consideration. First of all, 

the human capital: ñwhen we look at the key health issues facing our department and our city, it 

really helps to have a broad group of professionals to work with,ò says Raed Mansour, Executive 

Assistant to the Commissioner at CDPH and one of the driving forces behind OSI. ñWith so many 

talented people working together, it really makes things happen.ò According to Mansour, there are 

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 these three pieces isnôt simple or easy. 

Informatics, the science of processing data for storage and retrieval, is the largest and most 

fundamental step in any tech-based public health initiative.  ñData held by the city, or really any 

group, isnôt readymade for a specific project,ò says Matthew Roberts, CDPH Informatics Project 

Manager.  ñIt needs to be cleaned up and made usable for a wide range of usersðfrom hospitals 

and clinics, to city employees, to the general public.ò  Think of the myriad of data thatôs accessible 

on the Chicago Health Atlas9ðit didnôt all come from one database or source, and it sure didnôt 

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 improving Chicagoansô health and well-being.  

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 patientôs picture. Then, there is a public management side, that aims 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, Chicagoôs managers underlined the importance of having a deep research and 

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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  Key elements Description 

GOVERNANCE 

1. Role of public 

administration 

Promoter and enabler of Healthy Chicago 2.0, 

because it organized the work to do and set 

the strategies. Additionally, it sets a PPP to 

develop this project. 

2. Role of 

stakeholders 

Principal developer of the project because they 

actively participate in community health 

assessment first and action groups then.  

3. Role of citizens  

Some residents participated to the revision of 

data, but mainly they were final beneficiary of 

this project  

PROCESS 

1. Iterative or linear 

process 
Linear process  

2. Methodology: 

how the knowledge 

is acquired 

The methodology is set by the higher level of 

each action group: CDPH and a community 

partner.  

3. Project 

management: how 

to realize the 

activities 

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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  Key elements Description 

HUMAN  

RESOURCES 

1. Skills deployed 

for the project   

- Project management  

- Data analytics skills  

- Research skills 

2. Human 

Resources put in 

place by the public 

administration 

Mostly management skills from CDPH 

members headed the action teams.  

3. Role of public 

managers 

Coordination of the project and the single 

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  

Background  

The urban mobility is an important aspect to be faced within every city that aims to be smart. In 

this field, during the last decade, the lionôs share is played by Singapore. In fact, its first Land 

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 

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 

negative externalities and social cost. Thus, the government 

decided to adopt a strategy that strongly required to move towards 

a more sustainable, energy efficient and reliable transportation system.  

Hence, in 2013 LTMP was developed as a ñcheckpointò to 

estimate how many achievements had been obtained so far and 

what needs to be further developed. The LTMP directly 

incorporated Singapore commutersô opinions, feedbacks and 

concerns before drafting the Plan and policies. The plan focuses 

on enhancing commutersô travel experience, through more and 

better connections, better service provision, to create livable and 

inclusive communities. The fundamental principle of the LTMP 

2013 is to make public transport an attractive mode of travel, while 

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 

Figure 21: Air pollution due to 
motorized traffic in Singapore 
(SmartMobility 2030) 

Figure 22: Carbon emission due to 
land transport in Singapore 

(SmartMobility 2030) 
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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 3rd 

party apps developers and has helped to catalyze numerous 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 

numerous and complex (see the Figure 23 to have a broader picture).  

Anyway, they all are united by the same vision:  

ñMoving towards a more connected and interactive land transport communityò, a well integrated 

and sustainable transportation system. A smart urban mobility of the future where people and the 

Figure 23: Broad picture of Singapore Land Transportation System (SmartMobility 2030) 
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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:  

¶ 1st 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.  

¶ 2nd strategy: develop and adopt ITS standards, because only homogenizing data 

standards and protocols, public administration can ensure overall system efficacy and 

inter-operability.   

¶ 3rd strategy: establish close partnerships and co-creation between both public and private 

sectors to leverage on each otherôs expertise and strengths. These collaborative efforts 

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 interact in Singaporeôs 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 will be possible to respond to citizensô travel preferences or behavior without human 

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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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 

Figure 24: Overview of Singapore SmartMobility 2030 plan 
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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 processes in real-time. Hence, also the usersô appetite 

for transport-related information has increase, making information once ñgood-to-haveò, now 

ñmust-haveò. Furthermore, the quality enhancements through smart processing of the rich data 

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 the use of data as tool to address usersô needs and efficiently plan 

the transportation system is the main component. In this project the data managementôs goal is 

similar to those of healthcare in Chicago, because on one side there an efficiency objective to 

make citizensô life easier when moving in the city with public transportation to reduce pollution 

caused by private cars; but on the other side, the data collected need to have a broader picture of 

the cityôs movements and plan future action. In this regard the strategy is just set, in fact the data 

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 elements Description 

GOVERNANCE 

1. Role of public 

administration 

Promoter of this project, then coordinator of 

collaborators 

2. Role of 

stakeholders 
Technology drivers  

3. Role of citizens  

Express their opinions about public 

transportation system, so give the input to the 

project, then they will enjoy the benefits  

PROCESS 

1. Iterative or linear 

process 
Linear 

2. Methodology: 

how the knowledge 

is acquired 

The main lead come from the public sector, 

then the technology part is left to stakeholders, 

such as enterprises or universities.  

3. Project 

management: how 

to realize the 

activities 

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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  Key elements Description 

HUMAN  

RESOURCES 

1. Skills deployed 

for the project   

- Gathering and understanding the 

group sentiments and end-users 

requirements 

- Technical skills such as app 

developers, visualization 

techniques, etc.  

- Academic skills to support and 

promote technological innovations 

in transportation.  

2. Human 

Resources put in 

place by the public 

administration 

- Project management 

- IT skills 

3. Role of public 

managers 

Coordinators of the project, deciding the 

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 

Since 2012, nearly 5,000 teachers in Boston have been tapping 

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 on track. ñA major focus in education is how to personalize instruction for students, 

and one way to do that is being able to access data about them,ôô said Melissa Dodd, the School 

Departmentôs chief information officer. ñThe data wonôt tell you everything, but it can prompt 

additional questionsôô that can help teachers develop a strategy to help their students. Anyway, 



167 
 

teachers complaint with the Boston Teachers Union about insufficient training, the organization of 

the data, and functions that involve too many steps and clicks. ñItôs a big cultural shift for the 

district, and with it you have great success and growing pains as well,ôô 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 big change in many teachersô daily routines, 

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 student would bring it to the principalôs 

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 training for existing technologies and help lead the districtôs adoption of new tools and 

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. More in detail letôs see what this initiative is about. In fact, searching on 

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) 

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 

Figure 25: Annual Dropout Rates Systemwide: Grades 9-12 
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credit recovery programs throughout the school district. Of course, there is the necessity of a 

continue monitoring of such data.   

Figure 26: Annual Dropout rate by Racial/Ethnic group (from 2003-04 to 2016-17) 

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 

administration in supporting studentsô careers and strengthening its relationship 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 schoolsô data are 

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 question 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 studentsô 

behaviors in terms of absences, grades, activities and so oné This way of managing data is quite 

new in education, in fact the tangible results are not yet visible. Anyway, the potentials are 

enormous.  

The strategy adopted in this project has set clear goals, in fact all the systemôs infrastructure has 

been posed for specific purposes and detailed data have been collected. Among the data studied 

and analyzed, apart from dropout rates, there are the graduation, the general schoolsô 

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 elements Description 

GOVERNANCE 

1. Role of public 

administration 

Promoter of the project, thanks to the Obama 

administration promotion of data systems in 

schools.  

Enabler, because it sets a competitive bid to 

build the data school system.  

2. Role of 

stakeholders 

The main stakeholders are Follet Software Co. 

Which is in in charge with the data system 

creation, so it is the developer, and the OIIT, 

which aim is to provide assistance to schools in 

dealing with the new system. 

3. Role of citizens  
Users of the new platform, in particular they 

are students and their parents.  

PROCESS 

1. Iterative or linear 

process 
Linear process  

2. Methodology: 

how the knowledge 

is acquired 

The methodology is set by Boston Public 

School, that established the guidelines, the 

goals and choose the stakeholder. 

3. Project 

management 

The School Department establish the project 

activities flow and the responsible for each 

step.  
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  Key elements Description 

HUMAN  

RESOURCES 

1. Skills deployed 

for the project   

- Project management 

- Data system creation 

- Training skills for teachers  

- Assistance for schools in using the 

new tool  

2. Human 

Resources put in 

place by the public 

administration 

The School Departmentôs information office is 

the key resource to put in place to help 

teachers to set the best strategies and to have 

a comprehensive picture of schools in Boston.  

3. Role of public 

managers 

They have to manage and coordinate different 

actors and then take informed actions to 

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 conducting a study on the subject ñSocial aspects 

of information technology in Estoniañ. Look@World 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 Estonia Foundationôs mission is the development of an open society in Estonia and in other 

countries. The foundationôs programs are driven by a vision of democracy, civil society, social 

responsibility, and equal opportunities in the democratic 

decision-making process.  

The study developed needed to overcome the digital divide 

problem that affected Estonia. In fact, digital divide is an 

acute issue when speaking about the development trends of 

information society both in developed and developing 

countries. As the present change is a wide-based one that 

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 

the term ñdigital divideò refers 

to the problem that exists 

because some groups of people 

have the opportunity and 

knowledge to use computer 

technology and some do not. 

(from dictionary.cambridge.org) 
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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 15ï74, 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 

questionnaire and focus groups). There are two distinct categories in this group: retired persons 

and workers, known as ñpassive peopleò (ñPassive Peopleò) and ñblue collarò individuals (ñBlue 

Collarsò): 

Å ñPassive Peopleò (28% of non-users of the Internet): 

o about 60% of the people in this group 50 or older; 

o relatively little interest in matters outside their daily life; 

o relation to the Internet or computers is very weak, they see no benefits in the Internet 

and have no need to use it; 

o 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. 

Å ñBlue Collarsò (27% of non-users of the Internet): 

o mainly unskilled and skilled workers who do not use computers in their work; 
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o 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; 

o 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). 

 

 

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. It is believed that ñcomputers are not for meò. 

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. 

Figure 28: Results of questionnaires and focus groups to understand the roots of the digital divide in Estonia (Emor) 
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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 15ï74), 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-citizenôs portal). The banking services 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 staving off some populationôs bends, that cannot manage the new communications means. 

Another feature to underline in this project is the type of data used. In fact, when we think about 

data we usually imagine numbersô falls, but the reality is different, because data can also be 

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 as the qualitative ones: trying to extrapolate 

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 when the public needs to ñset the environmentò 

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 critical issue. It is a change in citizensô mentality that requires 

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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  Key elements Description 

GOVERNANCE 

1. Role of public 

administration 

Promoter of the project, together with the two 

foundations. Then, when the results of the 

research arrive it decides the activities to 

overcome the digital divide problem. Hence, 

later it will be the coordinator between public 

and non-profit sectors.  

2. Role of 

stakeholders 

The stakeholders are the main actors in the 

research phase, they can be considered the 

enablers because set the activities out.  

3. Role of citizens  

Citizens are the subject of the research, that 

needs to investigate the cause why the digital 

divide happens.  

PROCESS 

1. Iterative or linear 

process 
Linear process 

2. Methodology: 

how the knowledge 

is acquired 

The knowledge is acquired following three 

steps decided by the research agencies: the e-

track analysis, the focus groups and the 

experts interviews. 

3. Project 

management: how 

to realize the 

activities 

The project has two main steps: the research 

activities, where the methodology needs to 

understand the usersô profiles, and the 

recommendations coming from the research 

phase are then put in place with some 

initiatives.  
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  Key elements Description 

HUMAN  

RESOURCES 

1. Skills deployed 

for the project   

- Research skills 

- Project management  

2. Human 

Resources put in 

place by the public 

administration 

Once the results are provided, the public 

administrationôs HR need to set a series of 

initiative to solve the digital divide 

phenomenon, through training or creating IT 

infrastructures. Hence, it will be needed 

coordination capabilities and project 

management.  

3. Role of public 

managers 

Coordinators of the project and developers of 

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:  

which is the role of data management within Smart Citiesô initiatives? 

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 stakeholdersô task. Usually, there is no just one stakeholder, but more according to different 

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 

long lasting partnerships with private firms. Anyway, not only private sectorôs involvement is 

strategically important in Smart Citiesô initiatives, but the university or research institutes, too. In 

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 14 resumes the key findings about governance in Smart Citiesô initiatives studied 

before.  
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 GOVERNANCE 

 1. Role of public 

administration 
2. Role of stakeholders 3. Role of citizens 

  Promoter of the project Enabler and developer. 
The citizens have an 

enabler role. 

  Enabler of this project, by 

funding it. 

The partnership network 

is the developer.  
Final beneficiaries.  

  

Promoter and enabler. It 

sets a PPP to develop 

this project, too.  

Principal developer. 
Mainly the final receivers 

of this project  

  Promoter of this project. 
Technology drivers, so 

developers. 

Give the input to the 

project, then enjoy the 

benefits.  

  
Promoter and enabler. Developer of the system.  

Users of the new 

platform. 

 Promoter and coordinator 

of the second-step  

Researchers, so 

enablers of the project 
Subject of the research  

 

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, they display only the ñgood thingsò, leaving out the problems 

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 

knowledge to develop the initiative. here the lionôs part is played by researchers, mainly from 

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. Another common characteristic among these cases, is that the projectsô 

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 for far about how the processes have been set in our Smart Citiesô 

initiative is resumed in the Table 15.   
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PROCESSES 

 1. Iterative or linear 

process 

2. Methodology: how the 

knowledge is acquired 

3. Project management: 

how to realize the 

activities 

  

Iterative process. 

The technical knowledge 

came primary from 

university. 

The initiative was managed 

by SENSEable City Lab. 

The process had 5 steps.  

  Linear process. 

The guidelines set by the 

EU and EuroCrime 

provides technical, ethical 

and legal guidance.  

Project management 

entrusted to Engineering. 

  Linear process.  

The methodology is set by 

CDPH and a community 

partner.  

the activities are realized 

following a specific path 

set by CDPH.  

  Linear process.  

The public managers set 

milestones, then the 

technology part is left to 

stakeholder.  

The activities to be done 

decided by the public 

agencies, which drive the 

key ITS initiatives. 

  
Linear process  

Boston Public School 

establishes guidelines, 

goals and choose the 

stakeholder. 

The School Department 

establish the project 

activities flow and the 

responsible for each step.  

 

Linear process 
The research agencies 

decide the steps to follow.  

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 oneôs importance is clear and immediate: data per se does not mean anything, they need to 

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 of the Smart Cityôs concept: being inclusive, so that it is possible 

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 

working experience at Milanôs Municipality is really difficult to find a technical development data 

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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HUMAN RESOURCES 

 1. Skills deployed for 

the project   

2. Human Resources 

put in place by the 

public administration 

3. Role of public 

managers 

  

- Technical skills. 

- Analytical skills. 

- Visualization technique 

skills. 

Only a management role  Promotion 

  

- Project management. 

- Detection and monitoring 

of data. 

- Capturing, storing and 

preserving data. 

Research competences 

developed for Horizon 

2020 project. 

Guidelines and deadlines 

setting. 

  

- Project management  

- Data analytics skills  

- Research skills 

Management skills. 
Coordination of project and 

action teams. 

  

- Gathering and 

understanding usersô 

needs.  

- Technical skills 

(developers, visualization 

techniquesé)  

- Academic skills.  

- Project 

management 

- IT skills 

Coordinators of the 

project, deciding the 

partners and setting the 

ITS guidelines 

  

- Project management 

- Data system creation 

- Training 

- Tech assistance 

School Departmentôs 

information office 

resource to help 

teachers. 

Management and 

coordination of different 

actors.  

 - Research skills  

- Project management 

Project management 

skills to set the 

initiatives suggested 

by the research. 

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 Smart Citiesô 

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. While the BPS aims at improving the school service personalizing the studentsô 

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 



189 
 

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 last typology of Smart Citiesô initiatives using data management as principal tool are those 

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 

Bostoniansô wastes by following them with specific GPS devices, and the Estoninan Digital Divide, 

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 touristsô spending presents something not expected or not known. This typology of analysis 

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 Milanôs tourism where the subject of the research are the city-users, so millions of 

people coming from disparate countries, who spend money differently and move around the city.  

Once generally described the three ways in data management can be deployed in Smart Citiesô 

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 initiativeôs success, the feasibility in developing such projects, the time horizon 

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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  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 scenario, to 

drive future 

actions/decisions.  

Referral case  Singapore DataMall 

and Healthy Chicago 

2.0 

DANTE and Boston 

Public Schools 

TrashTrack and 

Digital Division in 

Estonia 

Clarity of goal(s) Medium, because 

the number of 

initiatives that can be 

developed in future 

risks to create 

confusion. 

Very clear, this type 

of project is set for a 

very specific purpose 

Not so clear goal, it is 

more about finding 

ñsomething 

interestingò. 

Risk associated Low, because it is a 

matter of collecting 

data.  

Depends on the goal 

set and the difficulties 

in reaching it 

High, the risk is to not 

find anything useful. 

Developmentôs 

Feasibility 

High, in particular for 

computational skills 

Depends on the goal 

set and the technical 

and managerial 

requirement. 

Depends on the 

results, if nothing 

interesting is found can 

be very long and 

difficult. 

Time horizon High Medium-low, 

because there a clear 

direction, no time is 

lost. 

Very high, because if 

something relevant has 

been found, then there 

is the implement part 

that requires to be set 

from the beginning. 

Impact for PA and 

citizens  

·          Optimization 

·         Efficiency in 

using public services 

·          High, because if 

PA sets a specific 

goal, means that 

there is specific issue 

to be solved. 

·         Usually high, 

for the same reason. 

·          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 Action researchôs introduction 

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 

ñEurope 2020ò, that designates the goals for the UE growth until 2020. The main objective is to 

leverage the development of the unique digital market. In this environment, Italy has settled the 

ñAgenda Digitale Italianaò, a national strategy to reach the goals specified by the European 

Agenda. AgID (Agenzia per lôItalia Digitale10) is the technical agency which is headed 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 Almawave11, 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 

resource. According to Digital Agenda, the objectives need to ñhorizontalò, so common and 

transversal to different administrations, for example, the improvement of the citizensô services or 

the transparency; and ñverticalò, so specific for the referring context, such as relative to the mobility 

or prevention. According the AgID the majority of the initiatives are placed in a broader scenario, 

                                                
10 Agency for Digital Italy 
11 Almawave 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, 

confirming what the these have tried to point out since now, ñthe challenge is firstly strategic, more 

than technologicalò, states Sandei. According to her, today, even if in a continuous changing world, 

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 to the ñLibro Biancoò, a document drafted by AgID, 

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 ñinvisibleò, because it is destructured, spread over multiple archives and mostly 

in the peopleôs memory, despite in organizationôs memory. Hence, the challenge of our days in 

Italy, is to let this knowledge ñvisibleò with solutions able to read, understand and classify contents 

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:  

Å Accuracy and completeness of data  

Å Modality of distribution and access to data  

Å Project and definition of common guidelines  

Å Supervision of quality of public dataset 

Å Economic estimation of data  

Å Instruments to let citizen monitor his/her data production  

Å Management and promotion to data access 

Å 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 citizensô needs and the reduction of pollution. Anyway the 

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 Italian cities. It is assessed according 

different indicators, with the main aim of understanding which city is closest to the ñsmartò concept, 

so close to citizensô needs, more inclusive and more liveable. Despite this evaluation where the 

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, hackathon and so oné Hence, the focus of Milan for its digital 

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 Milanôs initiatives about Smart 

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: 

data management for tourism in Milan   

The action research is now developed with the help of Luca Martinazzoli, interviewed to clarify the 

public managersô point of view and to help us to piece together all the steps and in particular to 

understand the results obtained from this initiative.   

Luca Martinazzoli heads the Milanôs Municipality Marketing department, which is under the 

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 

touristsô experiences in Milan through a deep understanding of what is happening within the city. 

When Luca talks about his vision about data and cities, he states that ñthrough data you can see 

cities under a different perspective, because before we saw cities in a more physical and flat 

manner, but now the tridimensional view allows us to make different analysis and reflections.ò  

For all these reasons, I consider my personal experience at his department extremely useful to 

understand and ñtouchò the data management in the public sector. In particular, I worked for him, 

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 Milanôs attractivity  

- 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, Milan, in particular the Marketing Department believes that ñcan allow to 

ñread the cityò, but mainly to build up impacted policy, allowing to better understand our users and 

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 services for our city.ò As Luca said during his speech during 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 

interventionôs areas in which the Milan municipality wants to focus. During the talk with Luca, he 

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 

questions 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, that has also been one of the focus of my experience at Milanôs 

Municipality. Here, Luca wanted to understand how the customer experience works in Milan, 

dividing the process in three phases (See Figure 29):  

- pre-travel, so the analysis of the behaviors of possible future Milanôs tourists who search 

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. 

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 Milanôs Municipality are from different nature and different formats, so the 

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 they spend, and so oné Hence, we used datasets 

coming from external partners, so the task of collecting data was theirs. Anyway, it is interesting 

Figure 29: The general tourist's experience 
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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 partners, the Milanôs Municipality possesses an 

incredible amount of data that were extremely useful to understand the city in the tourismôs 

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 Milanôs public administration are incredible, but sometimes it is complicated to 

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 

BI), 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 2017ôs events, such as Design Week and 

Fashion Week, the events that more characterized Milan in the world for the flows of people 

being in the city. In these dataset Vodafone classify the visitors in ñdaily tripò, ñlong tripò 

and ñlong trip Milanoò. The first category refers to those visitors who went in Milan for a 

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. In these ñeventsò datasets 

there was also an analysis of the originsô visitors both Italian and foreign. For the Italians 

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 

important exhibition center. For example, the ñSalone del Mobileò, is the main exhibition of 

the Design Week and headed in Rho-Fiera.  

Another dataset from Vodafone analytics regarded the ñnightsô analysisò, more specifically 

from 8 pm to 4 am for the days from 1st of September to 30th of November 2017. During 

these days, it was interesting to see in which nights the city was more active in terms of 

movements. What we found in this ñby nightò analytics were different analysis already 

developed by Vodafone and presented in Power BI visualization tool.  

Among the analysis already developed by Vodafone there was the average monthly 

passages in the Milanôs ACEs for every day week e per month with distinction between 

Italians and foreigners, clarly in the Italian classification there are both visitors and 

residents. For example, they calculated the average passages in ACE 1 in the Septemberôs 

Mondays and in September for Italians and for foreigners. Another calculation already 

provided in Power BI 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 Italian 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. 

It is needed to underline that Vodafone Analyticsô team develop a calculation that consider 

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 Vodafoneôs sim, but it is a projection of all the 

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 related by both ñnormal spending activityò within 

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 cityôs division: in fact, if before they used ACEs, Mastercard analytics processed 

its data on NILôs division (Nuclei di Identità Locale), the most recent division used for registry 

purposes by Milanôs Municipality. Hence, only through overlapping the two maps it was 

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 eventsô datasets contained:  

- 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 Italians and foreigners spend their money in shopping, here it 

was possible to compare the liking between the two categories.  

Despites the eventsô data, there are other datasets where it was possible to study the normal 

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 dataset provided by Mastercard was about the flightsô bookings for Milan. In this case, 

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 Milanôs tourists, but they were difficult to match with other 

datasets, so the elaborations were poor.  

Interoperable data coming from inside 

In this category there are present all these data that the Milanôs Municipality 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 

accommodationôs 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 Milanôs municipality. Our main task was to collect all the insights 

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 

questions 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, I 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 allowed us to put the data on the Milanôs city map. Now there are 

some examples of how we developed the analysis part.  
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1. Where did the Milanôs tourists come from during 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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Figure 30: Milan's foreign tourists' origins in 2017 
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2. Where do tourists sleep?  

 

Here, what emerges is that the cityôs offer is of high-quality level, in fact two third of the 

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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Figure 31: distribution among the accommodation facilities in Milan for Italians and foreigners 
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3. Where do visitors come from for the 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 32: Milan's Italian visitors' origin for Design Week 
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4. Where Italians and foreigners spend their money during the Design Week?  

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 aspect is not part of the Milanôs offer, or, another 

explanation could be that foreign tourists are not interested in it. 
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Figure 34: analysis of the spending category for Italians and foreigners 
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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 coordinatesô description of every ACE and every NIL that Municipality possesses, 

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.  

ACE more haunted The spending in NILs 

Figure 35: Where Italians spend and pass more during Design Week 

ACE more haunted The spending in NILs 

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.  
 

 

Figure 38: percentage of the total spending of Milan's tourists per category 
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Figure 37: Average ticket according to Milan's touristsô origin 
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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 

more than 500ú, that is a quite high number. It is true that Russian tourists are usually rich, 

but, for example, this difference is not so marked for the other categories of spending. 

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.  
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Figure 39: Total spending in Milan in 2017's months according to the tourists' nationality 
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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 spend around 7-8 million ú, and 

are quite higher than the average, in the other cities they are far above the rest of the tourists, 

steadily above 15 million ú, the double than Milan. Other considerations can be developed by 

looking in detail the other nationalitiesô spending behaviors, but now it was required to focus 

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 highest spenders among the Milanôs tourists. 

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).  

In particular, they focused the resultsô reporting on 3 steps: the pre, during and after-travel tourist 

behavior.  

Figure 43: Customer behavior pre-travel in Milan 
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Figure 45: Customer behavior during the travel in Milan - 1 

Figure 44: Customer behavior during the travel in Milan - 2 
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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, ñwith 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 cityôs promotion side, because understanding the city needs to 

organize punctual campaigns.ò 

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 cityôs mayor, strongly believe in the use of data to improve the city-users experience, 

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 

Figure 46: Analysis of alternative destinations and visitors' origins 
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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 thesisô research question, the data management in this project was used to have 

a general picture of the touristsô behaviors 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 

in the worldé For all these reasons the feasibility is hard, 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, I 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, we have presented how Smart Citiesô initiatives 

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: ñWhich is the role of data management in developing Smart 

Citiesô strategy?ò  

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 

managementôs roles can perfectly classify every initiative using this tool. 

To better define the characteristics inside every category, we analyze the cases also according 

other projectôs characteristics. These features are the clarity of goal(s) set in driving the project, 

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 interesting correlations with the projectsô classification: 

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: I have taken part of an initiative drive by 

data to improve a city service.  



218 
 

In this way I had the possibility of seeing many aspects regarding these kinds of projects, then 

deepened in the research. What I have seen is the real nexus between the strategy and the data. 

In fact my position was among Luca Martinazzoli, the head of the Milanôs Municipality Marketing 

Department, so among the highest position within the Municipality organization and the common 

clerks, headed by Anna Minuti, my responsible. Hence, I 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 I realize how difficult it is developing such projects, but I also deeply understood the 

incredible potentialities of having knowledge about what happens in the city. Thanks to Luca who 

gave me this chance: I 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 casesô research. Later we will see what characterized the action research, putting it into 

the third category: ñto understand the scenario to drive future decisions/actionsò.  

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 

precisely the steps to be followed, letôs say the ñrules of the gameò, while the stakeholders bring 

their ñplayersò, so their resources necessary to develop the initiative. We are referring mainly about 

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:  

ñWhich is the role of data management within Smart Citiesô initiatives?ò 

The answer is as simple as relevant: the possible roles that data management can cover are three. 

The first one has more an optimizationôs goal at the beginning, while it poses the basis for future 

use of data collected to extract knowledge about citizensô behavior. In this regard, we have studied 

the mobility plan in Singapore e the Healthy Chicagoôs initiatives. in fact, both fall into the category 

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 Citiesô concept where in both cases there is the 

efficiencyôs aspect: in PVM one key characteristic of public sector is performing efficiently, while 

in the Smart Cityôs concept is required to pursue the optimization of services. 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 terroristsô attack in Europe, and Boston Public School initiative. the latter one does 

not be confused with the previous categoryôs projects. In fact, here, even is there clearly a 

digitalization of public service, this is set for a very specific purpose: planning personalized 

studentsô according to their results, their characteristics, their risks associated to their gender or 

race and so oné hence here nobody will fight against people who want to use data in another 

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 dwellersô needs or problems and solve them with 

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 mainly the ñexperimentò developed by public administrations that tries to define 

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 I have seen and taken part of. 

For this reason, I can say that the major difficulty in such projects coming from the ñunknownò. In 

fact, trying to extract useful information from immense dataset is not easy. Additionally, the most 

critical issue I 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 risk is quite high. For instance, letôs think about the 

possibility that Milanôs Municipality that made a quite big investment to buy Vodafone and 

Mastercard datasets, did not find anything interesting to improve cityôs tourism. This is a risk to 

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.  

 

  

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 implement citiesô strategies, or through the taking 

part and observation of the project developed within Milanôs Municipality. Hence the answer of the 

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 within Smart Citiesô strategy. Now we are 

going to do such thing. 

If the research question asks which the role of data management is within Smart Citiesô strategy 

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 the results and the initiativesô 

typologies of the research. 

The main roles are then: 

Å Explorative, where the main scope is to examine the environment in which a strategy will take 

place. 

Å Aggregative, where through the data collection is possible to understand which direction the 

strategy needs to take. 

Å Goal-oriented, where the data are used for a specific purpose, that respect the strategic 

direction set. 

Once underlined which the dataôs role can be, it is possible to observe that they can be applied 

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 I. 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 understanding the direction by deeper understand the cityôs 

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. 

  

Figure 48: Alignment between the strategic process within public sector and data management's roles 
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7. MANAGERIAL AND POLICY IMPLICATIONS OF 

THE RESULTS  

As studied by now, the appeal to ñget smartò is incredible and the use of data in cities starts to 

spread out. Organizations everywhere see the potential of data and analytics to help this process. 

Data, however, is entropic ï 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 to improve municipal services. Cities have citizens, not customers. They donôt 

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 management within cities getting ñsmartò. The main problems related 

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 is cost-expensive or the computation capabilities donôt 

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 

ñMost of the IoT data collected today are not used at all, and data that are used are not fully 

exploited.ò  This sentence is the result of a study developed by McKensey Global Institute about 

the quality in data analysis and application to decision making. IoT 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 ñData Governance in Smart Citiesò for Manchester, 

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 

makers. For example, in health care, a dashboard that simply shows a physician a patientôs heart 

rhythm could be convenient, but a system that can put together a variety of personalized data and 

determine that the patientôs condition is deteriorating before that danger shows up in an 

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 for many researchers it is a nightmare, called ñno manôs 

cityò, where every aspect of citizensô life is programmed, as stated Carlo Ratti in an interview. 

Here, Ratti continues, the technology seems to be used the final aim, not a mean to respond to 

citizensô needs and to improve their life. The most concerning aspect is about the so-called U-city 

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 be even more ñdata-drivenò and this will mean that every information will be synthetized, 

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 

When decisions continue to be made by ñhumansò, the value and use of the information is 

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, that is ñhumanò. Then, she proposed two 

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 

quantities 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 ñdata environmentò, on one side there is necessity to communicate the value of it in 

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. 

 

7.5 The governmentsô role  

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 needed 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.  

2. 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, 

so 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. 

3. 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. 

4. 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, everything was enriched by my working experience at Milanôs Municipality 

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 and human resourcesô aspects. 

What I 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 dataôs utilize is immense and I am aware that the way to arrive at an efficient 

use of them is very long. Anyway, the interest towards this direction is incredible, because I 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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