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Measuring the territory to build up the Smart City
Misurare il territorio per costruire la Smart City
Nicolò Marchesini and Paolo Testa

Abstract The functional and operational structure of Metropolitan City is still a present topic in the debate concerning the Chapter V of Italian Constitution. It is anyway certain that the large cities in Italy are and will be involved in a radical transformation shaping the territory, not just in terms of geography but of governance and policy too. The Smart City paradigm allows to overcome the sector approach of governance and management in favour of a smart and integrated approach. This paper aims to compare the main characteristics of the areas affected by the reform to outline the future Metropolitan City profile. This comparison is made with innovative tools, comparing the core and the fringe of the Metropolitan City, where the latter equals to the actual Province territory.
Abstract La struttura operativa e funzionale della Città Metropolitana è ancora un argomento attuale nel dibattito sul Titolo V della Costituzione Italiana. È chiaro che le grandi città italiane sono e saranno coinvolte in una trasformazione radicale che ridisegnerà il territorio, non solo in termini geografici ma anche di politiche e governance. Il paradigma della Smart City permette di superare l’approccio settoriale della gestione di una città in favore di un approccio “intelligente” ed integrato. L’obiettivo di questo articolo è quello di comparare le principali caratteristiche delle aree interessate dalla riforma per definire il profilo della futura Città Metropolitana. Utilizzando strumenti innovativi, verrà analizzato il futuro territorio della Città Metropolitana, confrontando il centro con il rispettivo anello.
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1 Introduction
Since the Medieval age until nowadays a fluctuating growing of cities has been intermittently seen. That growing, usually followed by declining phases, had led to arise urban systems every time a demographic boom has been shown [1].
Sensitive population growth had led cities to grow exponentially, and in Europe there are different types of metropolitan cities [2]. Due to this trend, the definition of megacity has been given: these are cities with at least 10 million of people [3]. In 1950 these cities were only two, New York and Tokyo; in 1975 they were three (New York, Tokyo and Mexico City); in 2007 they were 19, among which only one European (Moscow). In contrast, in 2025 megacities will be 27: three of them European (Moscow, Paris and Istanbul), three North American (New York, Los Angeles and Mexico City), 15 from Asia, 3 from South America as well as Africa [2; 3]. Independently by the total amount of people, significant growths such these ones put local urban and social planner before complex challenges. Such challenges concern the metropolitan area management by a variety of viewpoints: population, health, mobility and productivity.
At Italian level, the topic relating the governance of largest cities has always been in political agenda, though alternately. The institution of metropolitan cities comes from the 142/1990 act, but just fourteen years later implementing decrees are been approved, with the act 56/2014
.
Though, the biggest cities in Italy are involved in a long waiting revolution, linked with several opportunities and risks. The metropolitan city governance will be acted within new borders, and related policies will affect larger territories and population. Therefore, the integration among the governance of central municipality and suburbs need a deepen knowledge of main variables defining lives in those territories [4].
1.1 Smart City as new idea of local governance
Planning and governing the city areas could be extremely complex. Indeed, these areas could involve territory planning and management, the energy cycle of production-distribution-usage, fright transportation and mobility of people, education, health system, waste management, empowerment of cultural heritage [5].

In order to face new challenges that local administrator have to, the concept of the Smart City has been introduced as a strategic and functional tool to encompass modern urban production factors in a common framework, highlighting the importance of information and communication technologies, social and environmental capital in planning and profiling the competitiveness of cities [6]. Therefore, thanks to opportunities provided by ICTs, the Smart City supports and promotes citizens’ involvement in shaping an integrated system of urban policies, aimed at improving the quality of life of those who live in it [7].
With this background, this paper would be the contact point between the revolution biggest cities in Italy are living nowadays, i.e. metropolitan city institution, and the Smart Cities as experience of a new possible governance at local level: providing to the local manager and municipal administrator a measurement of territory he is going to rule, in order to plan new urban areas.

2 Methods
The national act 56/2014 defines terms to establish metropolitan cities in Italy and, because of Country’s order, concern only the ordinary statute regions: Turin, Milan, Genoa, Bologna, Florence, Rome, Naples, Bari and Reggio Calabria. Their own territories, or Provinces, are therefore identified as metropolitan territory, i.e. completing part of the metropolitan city
.
As first consequence, this aggregation involves an increasing of territory directly ruled by the city: beyond the central municipality, or core, in which the highest number of services is centred, several other municipalities gravitating around the core, or fringe, are attached to it. These further territories could include a great variety of settlements, because they could be dormitory suburbs as well as productive and industrial areas.
In order to provide a measurement of complexity and variety of the new metropolitan territory, analyses have been ran for two different areas (the core and the fringe). As shown previously, areas and topics of action for metropolitan city are several and wide. Giving that, this paper is focused especially on demographic behaviours, because the population knowledge is the basis for all the local policies.
3 Findings
With more than 60 million of people, Italy is the fourth country in the EU by demographic dimension, equals to 12% of the 500 million of European population [8, 9]. As shown in table 1, just over 13% of the Italian population live in the 10 metropolitan cities, and slightly less than 17% live in the fringe. Around 30% of population, or 3 people out of 10, live nowadays in the metropolitan cities, and almost 56% of them are living in the fringe.
The changing from municipality to metropolitan areas slightly redefine the city ranking in terms of total population. The first four positions remain the same, i.e. Rome, Milan, Naples and Turin, whereas Bari, Bologna and Florence overcome Genoa, thanks to their fringe population.
In some situation, the comprising of fringe affect significantly the new metropolitan city. Indeed, for the “new” Naples the population increase from 960.000 to over 3 million (+221%), as well as for Venice (+219%), which its population changes from 270.000 to 863.000 inhabitants. In the case of Bari, capitol of Apulia region, population quadruples from 320.000 to 1.260 thousand, equals to +293%. Compared to the other metropolitan cities, in these three cases the growth is stronger: indeed, the incidence of population living in the fringe is higher than in the core of the metropolitan city, and especially is 74,5% for Bari, 69% for Naples and Venice, and 67% for Reggio Calabria. On the other hand, in cities such as Genoa or Rome the majority of population live in the core, 69 and 66% respectively.
More than 1 million and half of foreign people in Italy live in one of the 10 metropolitan cities (see table 2), equals to 33,3% of 4.570.317 persons of foreign origin. On average, 43% of foreign people live in the fringe, although in Southern cities – Naples, Bari and Reggio Calabria – the incidence increases to 73, 62 and 61% respectively. In those cities historically destinations of migration flows, the largest part of migrants live in the core: 77% in Genoa, 67% in Rome, 62% in Turin and 57% in Milan.
Table 3 shows the average annual rate between 2001 and 2010. For the whole Italy, 0.7% is recorded in that period, leading the whole population from 57 to 60.6 million, equals to a percentage increase of 6.4% in the whole period. Compared to the national average, the 10 metropolitan cities recorded an increase equals to 5.5% - following the national trend – although this value is significantly different if broken down in the two composing part, the fringe and the core. Indeed, for the former the value arises up to 8.3%, whereas for the latter is only 2.4%, showing how much on average the fringe is still attractive nowadays.
At local level, it is noticeable that Naples, Genoa and Venice population decreases (-4.6%, -1.2% and -0.5% respectively) in their core. In the other cores an increase is recorded, albeit fringes grows more than cores. The only exception is Reggio Calabria, in which the core population increases whereas the fringe one decreases.
4 Conclusions
This quick overview allows to observe and understand how much core and fringe trends are different among metropolitan cities.
Although they group and represent one third of the whole Italian population, they do not move or follow national trends. Indeed, due to this legislation changes, some city has the own population “exploded”, such as Bari, Naples and Venice, while others record a slightly increase. Quite all the cities in North and Centre Italy have a dynamic and growing fringe, more than the core, whereas in the South the situation is less homogeneous: Naples core is losing population, Bari core is stable whereas Reggio Calabria one is increasing population at the expense of the fringe.

The theory of the “City life span” [1] identifies 4 stages in urban dynamics: urbanisation, sub-urbanisation, de-urbanisation and re-urbanisation. Every stage is interpreted as function of migration rates of core and fringe: while the first two stages are expansive stages, i.e. both the core and the fringe grow albeit with different magnitudes, the third is recessive, because both core and fringe loose population, followed by a recovery – re-urbanisation phase. Applying this theory to the Italian metropolitan cities, there are evidences (see table 3) that the largest part of cities are in the sub-urbanisation stage, in which the fringe grows more than the core, whereas just one city – Reggio Calabria – is still in the urbanisation stage, where the core attracts population while the fringe loses it. Nevertheless, Genoa and Naples seem to show first symptoms of a likely decline (de-urbanisation stage), shown by a growth rate for the whole metropolitan city close to zero.
This variety of behaviours and trends affects differently cities and provides peculiar challenges to local administrators. Indeed, if some situations have a core keeping growing in population (and, generally, functions and services), other cities record a population decrease in favour of fringe, and consequentially a possible and future reshaping of functions.

This analysis has several limits. First of all, only main demographic dynamics are been included in this paper, although the establishment of the new metropolitan city must take into account all the existing aspects of a city, such as social features (education, health system, mobility), economic or institutional features (such as participation in the democratic processes). Further analyses are required, in order to complete the framework by an analytic viewpoint, and to provide to the policy maker and local administrator as much pieces of knowledge as possible to think, plan and design the Smart City as a whole, in which all the functions will be summarised.
The tool that has been used, i.e. the comparison between the metropolitan city core and fringe, has his energy in his simplicity. Indeed, this analysis could give a clear framework to those who have to plan and shape the metropolitan city future.
Table 1: Population at 31st December 2010.
	Municipality
	Core
	Fringe
	Metropolitan City (MC)
	Increase MC compared to Core
	Incidence of Core
	Incidence of MC compared to Italy
	Incidence Fringe out of MC

	
	abs.values
	abs.values
	abs.values
	perc.values
	perc.values
	perc.values
	perc.values

	Turin
	907.563
	1.394.790
	2.302.353
	153,7
	1,5
	3,8
	60,6

	Milan
	1.324.110
	1.832.584
	3.156.694
	138,4
	2,2
	5,2
	58,1

	Genoa
	607.906
	274.812
	882.718
	45,2
	1,0
	1,5
	31,1

	Venice
	270.884
	592.249
	863.133
	218,6
	0,4
	1,4
	68,6

	Bologna
	380.181
	611.743
	991.924
	160,9
	0,6
	1,6
	61,7

	Florence
	371.282
	626.816
	998.098
	168,8
	0,6
	1,6
	62,8

	Rome
	2.761.477
	1.432.591
	4.194.068
	51,9
	4,6
	6,9
	34,2

	Naples
	959.574
	2.121.299
	3.080.873
	221,1
	1,6
	5,1
	68,9

	Bari
	320.475
	938.231
	1.258.706
	292,8
	0,5
	2,1
	74,5

	Reggio Calabria
	186.547
	380.430
	566.977
	203,9
	0,3
	0,9
	67,1

	average
	809.000
	1.020.555
	1.829.554
	126,2
	1,3
	3,0
	55,8

	total
	8.089.999
	10.205.545
	18.295.544
	126,2
	13,3
	30,2
	55,8

	Italy
	60.626.442
	 
	 
	 
	100,0
	100,0
	 


Source: Istat data processing
Table 2: Foreign population at 31st December 2010.
	Municipality
	Core
	Fringe
	Metropolitan City (MC)
	Increase MC compared to Core
	Incidence of Core
	Incidence of MC compared to Italy
	Incidence Fringe out of MC

	
	abs.values
	abs.values
	abs.values
	perc.values
	perc.values
	perc.values
	perc.values

	Turin
	127.717
	79.771
	207.488
	62,5
	2,8
	4,5
	38,4

	Milan
	217.324
	165.166
	382.490
	76,0
	4,8
	8,4
	43,2

	Genoa
	50.415
	15.174
	65.589
	30,1
	1,1
	1,4
	23,1

	Venice
	29.281
	46.336
	75.617
	158,2
	0,6
	1,7
	61,3

	Bologna
	48.466
	54.343
	102.809
	112,1
	1,1
	2,2
	52,9

	Florence
	50.033
	61.760
	111.793
	123,4
	1,1
	2,4
	55,2

	Rome
	294.571
	148.247
	442.818
	50,3
	6,4
	9,7
	33,5

	Naples
	29.428
	46.515
	75.943
	158,1
	0,6
	1,7
	61,2

	Bari
	8.881
	23.577
	32.458
	265,5
	0,2
	0,7
	72,6

	Reggio Calabria
	9.637
	15.636
	25.273
	162,2
	0,2
	0,6
	61,9

	average
	86.575
	65.653
	152.228
	75,8
	1,9
	3,3
	43,1

	total
	865.753
	656.525
	1.522.278
	75,8
	18,9
	33,3
	43,1

	Italy
	4.570.317
	 
	 
	 
	100,0
	100,0
	 


Source: Istat data processing
Table 3: Population changes between 31st December 2001 – 31st December 2010.
	Municipality
	Change of Core
	Change of Fringe
	Change of Metropolitan City (MC)
	Model

	
	abs.values
	abs.values
	abs.values
	

	Turin
	4,2
	7,4
	6,3
	sub-urbanisation

	Milan
	4,8
	9,4
	8,1
	sub-urbanisation

	Genoa
	-1,2
	2,5
	0,7
	sub-urbanisation

	Venice
	-0,5
	10,4
	6,6
	sub-urbanisation

	Bologna
	2,3
	13,4
	8,4
	sub-urbanisation

	Florence
	3,6
	8,8
	6,9
	sub-urbanisation

	Rome
	7,9
	25,0
	13,2
	sub-urbanisation

	Naples
	-4,6
	3,1
	0,7
	sub-urbanisation

	Bari
	0,6
	4,0
	3,2
	sub-urbanisation

	Reggio Calabria
	3,6
	-1,4
	0,6
	sub-urbanisation

	average
	2,4
	8,3
	5,5
	urbanisation

	Italy
	6,4
	 
	 
	sub-urbanisation


Source: Istat data processing
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