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The climatic, social, economic and health phenomena that have increasingly
affected our cities in recent years require the identification and
implementation of adaptation actions to improve the resilience of urban
systems. The three issues of the 16th volume will collect articles concerning
the challenges that the complexity of the phenomena in progress imposes on
cities through the adoption of mitigation measures and the commitment to
transforming cities into resilient and competitive urban systems.
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Abstract

The social, economic, and environmental challenges imposed by the complexity of the ongoing phenomena
require the rapid transformation of cities into resilient, competitive urban systems. The recent European
program NextGenerationEU is oriented in this direction. It allocates the resources to turn the Covid-19
pandemic into a trigger of development through the implementation of recovery plans aimed at increasing
the competitiveness of the territories involved. Hence, it is urgent to find a way not only to manage the
available resources but distribute them effectively, identifying priorities of interventions. This paper
examines Italian metropolitan areas to support decision-makers in the prioritization/management of urban
transformations in the framework of the Italian Recovery and Resilience Plan (PNRR). 53 variables belonging
to five macro-areas of competitiveness were identified and elaborated. Two composite indexes were
developed to compare the cities’ actual competitive performance with the distribution of resources defined
by the PNRR. The aim is to understand if the PNRR investments are consistent with the case studies assets
and vocations that, if boosted, may determine their competitive development. Among the main findings, it
emerged a substantial deviation between competitive performance and allocated resources, especially for
southern cities which received a greater boost from the PNRR than their actual competitive potential in
order to overcome the North-South existing disparities.
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1. Introduction

In the light of the numerous challenges cities have to face in the coming decades - climate change, ageing
population, the management of migratory flows, increasing demand for travel, economic crisis, and so on —
(Hojer & Wangel, 2015; Granberg & Nyberg, 2017; Volk et al., 2022) the shape and the organization of cities
is destined to change (Guida & Caglioni, 2020; Mondschein et al., 2021). The complexity of the ongoing
phenomena requires their rapid transformation into resilient and competitive urban systems (Sharifi, 2019;
Ghahremani et al., 2021). The long-term impact of these phenomena is inevitable and can represent both a
threat and an opportunity for the systems involved (Drobniak, 2012; Capasso & Mazzeo, 2020; Banica et al.,
2022), to the extent that they are able to renew their development by becoming more resilient, just and
sustainable, and, thus, more competitive (Kutty, 2022).

Over the last few decades, the debate on urban competitiveness has expanded considerably due to different
phenomena, such as globalization, the digital revolution, and urbanization, moving from a business to a
territorial perspective (Papa et al., 2014; Mazzeo, 2011; Komasi et al., 2022; Nasi et al., 2022). Nowadays, as
being competitive for cities means combining economic development (Encarnacion et al., 2023) with well-
being and quality of life, decision-makers consider increasing urban competitiveness essential to transforming
territories (Camagni, 2002; Blakely et al., 2019; Li, 2019; Ni et al., 2021). Competitiveness strategies have
evolved in the scenario outlined by the above-mentioned challenges (Granberg & Nyberg, 2017; Jakobsen et
al., 2022). In this regard, not only is urban competitiveness the ability to attract talented people, investments,
and high-quality activities (Burlina et al., 2022) but also to adapt to the effects of external agents by
transforming threats into opportunities (Banica et al., 2022; A.A:, 2022). The latest climatic, social, economic,
health, and environmental changes — last but not least the Ukrainian war and the consequent resources crisis
- require the identification and implementation of strategies (Volk et al., 2022) to increase the preparedness,
liveability, competitiveness, and sustainable performance of urban systems (Hu, 2015; Blakely et al., 2019;
EIU, 2022).

The search for a new state of equilibrium that the whole world has been experiencing since 2020 - due to the
spread of Covid-19 - is representative of this scenario since the pandemic has triggered new dynamics in the
competition between countries and cities (Cinc':ikaité & Meiduté-Kavaliauskiené, 2022), in a recovery
perspective that has the potential to redistribute resources and opportunities at the international level. The
European Union, in particular, has approved the Next Generation EU (NGEU) program to recover from the
pandemic while, in parallel, accelerating the ecological and digital transition, pursuing social and economic
equity, and overcoming existing generational, gender, and territorial disparities (European Commission, 2021).
Each Member State has been invited to develop its recovery and resilience plan to access the funds under the
Recovery and Resilience Facility. By seizing this opportunity, Italy presented the National Recovery and
Resilience Plan (PNRR), a programmatic proposal structured into missions and components, approved by the
European Commission on July 31, 2021 (Governo Italiano, 2021). The rise of urban competitiveness pervades
many sectors of the plan, such as the digitalization of public administration, the promotion of tourism and
culture, the acceleration of the ecological transition, the encouragement of sustainable mobility, and the
regeneration of territories at risk (Picek, 2020). Many local actors are called upon to implement the reforms
and the planned interventions. Among them, metropolitan areas have proposed projects involving several
municipalities and sectors of investment (Openpolis, 2022).

Hence, it is urgent to find a way not only to manage the available resources but distribute them effectively,
identifying priorities of interventions (Kunzmann, 2020; Longsheng & Shah, 2022). To fill this gap, it is essential
to keep in mind that the increase in competitiveness relies on the cities' intrinsic suitability for competition and
the ability of administrators to orient development strategies according to their distinctive and successful
assets (Turok, 2009; Pino et al., 2015; Carrera Portugal, 2019). In other words, the competitive growth of
cities can occur properly if decision-makers are able to orient urban development according to the competitive
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potential of cities (Komasi et al., 2022). This potential depends on the intrinsic structure of the urban system,
which can be interpreted by considering functional, social, physical, and territorial characteristics which
correspond to a certain number of variables.

This paper examines the competitiveness of the Italian metropolitan areas investigating the relationship
between their characteristics and the competitive processes that are expected to occur with the
implementation of the PNRR. Firstly, by taking a multidimensional approach, five Macro-areas of
Competitiveness were identified (Tourism and Culture, Ecological Transition, Digitalization/Smartness,
Sustainable Mobility, and Social Cohesion). Secondly, the urban characteristics able to spark competitive
processes were highlighted (especially if pushed by the resources deployed by the PNRR), defining,
subsequently, the descriptive variables and indicators. Multivariate statistical analysis was implemented to
obtain a two-fold result: i) the investigation of which variables work synergically in improving urban
competitiveness and the evaluation of the competitive potential of the Italian metropolitan areas; ii) a ranking
based on a composite index of competitiveness to be compared with a similar ranking constructed on the basis
of the actual PNRR allocation of resources. Furthermore, the results were discussed in light of the strategies,
projects, and interventions promoted in the 14 metropolitan areas to date. The assessment of such
interventions allows to verify the consistency between the choices of investments of the PNRR and the cities’
main assets of competition, with the aim of supporting decision-makers in the prioritization/management of
future urban transformations.

The following section describes the developed approach and the utilized materials, while the third section
regards the application to the 14 Italian metropolitan areas. The fourth section discusses the study results,
highlighting the characteristics that, if implemented, may well determine the development of the Italian
metropolitan areas in the coming years. The fifth section draws the conclusions of the work.

Construction of Explorative Comparison of
the dataset analysis two composite
indexes

————

tI)dennhf“lcatlon.o:i E:tracnonhof m;m Construction of a
urban characteristics . aFtorst roug composite index from
relevant to Principal Components| the PCA
urban competitiveness Analysis
A 4 %4 N
) O )
T, Hierarchical Cluster Construction of a
Slecionoraescriplive Analysis for the whole composite index
variables dataset from the PNRR
— -— N —
e TR TT— —————
; Hierarchical Cluster
Choice of ! ]
appropriate indicators Analysis for each Compan_son of the
and standardization Macro—'a.rea of two indexes
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Objectives: L
W/ - Interpretation of the dataset structure Ob/emves:. )
. ) - Analysis of the cases coordinates on the - Construction of a ranking that
Correlation analysis components highlights cities vocations and assets
to delete redundant e G % iti
) - Definition of the weightings for the Under; f'f"’d how ’"“d_’ cities are
variables composite index competitive on the basis of the method
D E—— - Understand how much cities are
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competitive on the basis of

the PNRR allocated resources
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is consistent with the identified vocations

Fig.1 The three phases of the methodology with the relative methodological objectives
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2. Materials and methods

Assuming as a hypothesis the availability of resources to invest in a certain territory, the proposed method
aims at comparing the fields of investment with territorial assets and vocation. In this specific case, the
objective is to understand if the PNRR resources have been distributed adequately among metropolitan areas.
The method can be divided into three phases, as shown in Fig.1.

Firstly, the construction of the dataset (Tab.1) consists of the identification of urban characteristics — relevant
to urban competitiveness - structured in Macro-areas of Competitiveness (namely Tourism and Culture,
Ecological Transition, Digitalization/ Smartness, Sustainable Mobility, and Social Cohesion) that refer, inter alia,
to some of the sectors of investment of the PNRR. They were identified by adopting a holistic and
multidimensional approach, not only considering the city’s economic and productive performance but also its
social, cultural, and environmental features. In particular, the macro-areas were selected by looking at the
results of a previous study, specifically a bibliometric analysis (Sgambati & Gargiulo, 2022) and at the
categories of interventions of the plan. The 61 resulting indicators are then standardized through z-score and
wiped through correlation analysis, which is necessary to eliminate redundant indicators, namely those
affected by strong correlation ratios (Pearson coefficients > 0.75). The correlation analysis was implemented
by looking at the Pearson coefficient between variables belonging to the same Macro-area of Competitiveness,
thus identifying 5 different correlation sub-matrices (as reported in the appendix).

Measurement
Macro-area ID Variable Date unit Source
T1 Number of museums 2019 n. Mlplstry of CuItur_aI
Heritage and Tourism
T2 Public libraries 2020 n./inh. IISole24ore
T3 Bars and restaurants 2020 n./inh. IISole24ore
T4 Number of cinemas 2020 n./inh. IISole24ore
TS Density and relevance of 2019 n/km2 BES ISTAT
cultural heritage
Tourism and T6 Gyms, pools and spa 2021 n/km2 IISole24ore
culture T7 Number of shows 2020 n./inh. IISole24ore
T8 Number of international sport 2020 n. IISole24ore
events
T9 Rate of tourist accommodation 2020 n./km2 ISTAT
T10 Tourists rate 2020 - ISTAT
Ti1 Foreign tourists arrivals 2020 % ISTAT
T12 Average stays of tourists 2020 n. ISTAT
T13 Hotel facilities 2020 n. ISTAT
E1 Separate wacs;Sitc;)IIectlon per 2019 Kg/inh*year ISTAT
E2 Landfill of waste 2019 % ISPRA
E3 Urban waste per capita 2019 Kg/inh*year ISTAT
E4 Energy management 2019 h. ISTAT
certificates
ES Energy from photovoltaic 2019 % ISTAT
systems
E6 Energy from renewable 2019 % BES ISTAT
Ecological resources
trans?tion E7 Gas consumption 2019 Min m3 ISTAT Ambiente urbano
E8 Dispersion of water network 2018 % ISTAT
E9 Energetic start-ups 2020 n. Camera di Commercio
Bologna
E10 Incidence of green urban areas 2019 % ISTAT ango(\Ilg:lne Land
E1l1l Air quality 2020 m2/inh. IISole24ore
E12 Energy requalification 2020 n. IISole24ore
E13 Increase of soil consumption 2020 m2/km2 ISPRA
E14 Climate liveability index 2022 - lIMeteoit and Corriere
della sera
D1 Number of university facilities 2018 n. IISole24ore
D2 University attractiveness 2019 % Citta Metropolitana di
o Bologna
Digitalization/ Citta Metropolitana di
smartness D3 Number of graduates 2019 n. P
Bologna
D4 Employees in technological 2020 % ISTAT

sectors
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D5 E-commerce firms 2021 % IISole24ore
D6 Number of patents 2019 % Start City
D7 Services for economic activities 2019 - ISTAT
D8 POS services 2021 n./inh. IISole24ore
D9 Online services PA 2019 % ISTAT
D10 Digital transformation index 2020 - IISole24ore
D11 Digital Agenda Funds 2020 €/inh. IISole24ore
D12 Ultra-broad band 2021 % IISole24ore
D13 Innovative star-ups 2020 % CameraB(;llocgonrgmemo
M1 Digitalizatioq of viability 2019 R ISPRA
services
M2 Exchange parking areas 2019 n. ISPRA
M3 Incidence of_stgndard cars 2016 n. ISPRA
emissive
. M4 Road accidents 2016 n./inh. ISTAT-ACI
S“nsqt;')’i‘lftz'e M5 Public transport demand 2019 % ISTAT
M6 Public buses 2019 n. ISTAT
M7 Electric vehicles 2019 % ISTAT
M8 Bike sharing 2019 n./inh. ISTAT
M9 Cycle lanes density 2019 Km/km2 ISTAT
M10 Pedestrian areas 2019 m2/inh. ISTAT
M11 Car sharing 2019 n./inh. ISTAT
S1 Net migration 2019 Inh./1000 inh. ISTAT
S2 Foreigners 2019 % ISTAT
S3 Structural dependency ratio 2019 % ISTAT
S4 Youth employment ratio 2020 % ISTAT
S5 Female employment ratio 2020 % ISTAT
Social cohesion S6 Crime index 2019 n,/inh. IISole24ore
S7 Local EXpe?SdS'lt;érse for social 2020 € Istituto Tagliacarme
S8 Female enterprises 2020 % Camera di Commercio
S9 Acquisitions of citizenship 2021 n./inh IISole24ore
S10 Accidents in the workplace 2021 n./n. employees 1ISole24ore

Tab.1 The selected indicators divided per Macro-area of Competitiveness

The second phase is made up of explorative analyses of the dataset whose objectives are the identification of
the most meaningful variables and the definition of metropolitan areas’ distinctive features. Specifically,
Principal Components Analysis (PCA) is run to identify and interpret the main factors behind urban
competitiveness and figure out how metropolitan areas are arranged against these factors (Saez et al., 2017).
The work by Annoni & Kozovska (2010) was used as a reference to define the threshold value for the explained
variance (60%). In this phase, for each component, the most meaningful variables are those having loadings
higher than 0.65, while the ones with loadings between -0.1 and 0.1 are considered not very significant to the
component.

The application of a Hierarchical Cluster Analysis (HCA), typical of urban and territorial studies (Scaramuzzino
et al., 2019), allows for further insights into the case studies’ competitive assets. The cluster analysis is run
both for the whole dataset and for single Macro-areas of Competitiveness, obtaining different clusters. The
chosen method of clustering is the "furthest neighbors" with the interval set on squared Euclidean distances
since all the variables are quantitative and continuous. For the reliability of the model, the Cronbach alpha test
was carried out, considering the indicators most correlated with each component as input variables. The higher
the Cronbach coefficient (considering a threshold value of 0.5) the greater the reliability is (Tavakol & Dennick,
2011).

The third phase consists of the comparison of two indexes obtained from the elaboration of the previous two
phases’ output.

The first index Iyc is constructed by firstly aggregating the indicators of urban competitiveness (weighted
through PCA loadings) into intermediate indices corresponding to the extracted components. Secondly, the
intermediate indices (weighted proportionally to the components’ explained variance) are, in turn, aggregated
into a composite index of competitiveness, namely Iyc, standardised on a scale from 0 to 100. The second
index Iuc_pnrr, instead, is calculated by aggregating indicators (weighted with Equal Weighting Method) into
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five intermediate indexes corresponding to the Macro-areas of Competitiveness (see Tab.2), then aggregated
and weighted proportionally to the resources allocated by the PNRR in each Macro-area.

PNRR resources IUC_PNRR

Macro-area [billion €] Weightings
Tourism and Culture 6.68 0.05
Ecological Transition 42.31 0.30
Digitalization/Smartness 33.64 0.24
Sustainable Mobility 37.29 0.27
Social Cohesion 19.81 0.14

Total 139.73 1

Tab.2 The weightings assigned to the Macro-areas of Competitiveness according to the PNRR resources

The index Iyc_pnrr Was corrected considering that 40% of the PNRR'’s resources were earmarked for Southern
Italy in order to overcome the existing socio-economic and territorial gaps.

3. Case study

The case study regards the 14 Italian metropolitan areas (Bari, Bologna, Cagliari, Catania, Florence, Genoa,
Messina, Milan, Naples, Palermo, Reggio Calabria, Rome, Turin, Venice), that, for their strategic role, are
among the main actors of the Italian competitive development. The software used for these analysis was
SPSS.

3.1 Results

The application of the first phase of the methodology produced different results. The first is the identification
of urban characteristics suitable to increase the competitiveness of metropolitan areas in the context of the
PNRR. The correlation analysis allowed for the identification and the consequent elimination of the redundant
variables (T9, E3, E7, D1, D4, D5, M5, M11 — see Tab.1) and the transformation of the dataset into a 53x14
matrix. It is worth emphasizing a strong correlation between the variables of the submatrix "Social Cohesion",
which are of fundamental importance for the objectives of the study and cannot be neglected in the subsequent
phases (Rogerson, 1999; Glizey, 2009).

Regarding the second phase of the methodology and, specifically, PCA, the first 5 components explain 76.5%
of the total variance, a result that can be considered acceptable to explain the structure of the data system.
The first component alone explains 36.7% of the total variance, a not very high percentage but that is triple
compared to the others. In addition, the variance explained by the second, third, fourth, and fifth components
is around 10%, which means that these components other have a comparable weight for urban
competitiveness. By analyzing the loadings of the first component, most variables have a positive correlation.
Only 3 are inversely correlated.

Considering the variables with higher loadings on the first component (Tab.3a), it is evident that at the top
there are highly significant characteristics for urban quality, welfare, and economic performance. Thus, this
component can be titled “Quality of life and welfare”. Among the 17 most correlated variables 7 belong to the
group "Social Cohesion". This might depend on the high correlation ratios, but it is also important to highlight
how social aspects are relevant to the competitiveness of Italian metropolitan areas (Kamiya et al., 2022).
Looking at the distribution of the cases on this component (Tab.3b), it reflects the substantial disparities
existing between the North and the South of the countries, with Milan in the first place, followed by Bologna,
Florence, Rome, Turin, Venice, and Genoa. After Genoa, southern cities are arranged in the following order:
Cagliari, Bari, Naples, Palermo, Messina, Catania, and Reggio Calabria.
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ID Significant indicators for the I Loading Coordinates in
component OI::saesrevsed relation to the I
M7 Electric vehicles 0.922 component
S1 Net migration 0.912 Milan 2.068
S5 Female employment ratio 0.884 Bologna 1.412
54 Youth employment rate 0.874 Turin 0.733
T6 Gyms, pools and spa 0.873 Florence 0.566
D13 Innovative start-ups 0.855 Genoa 0.444
E12 Energy requalification 0.852 Venice 0.357
S6 Crime Index 0.831 Rome -0.099
S2 Foreigners 0.824 Bari -0.155
D10 Digital Transformation Index 0.789 Cagliari -0.274
D8 POS services 0.752 Catania -0.646
M8 Bike sharing 0.745 Reggio Calabria -0.921
El Separate waste collection per capita 0.728 Naples -1.002
M3 Incidence of standard cars emissive -0.743 Palermo -1.035
S8 Female enterprises -0.805 Messina -1.448
E8 Dispersion of the water network -0.823
(@) (b)

Tab.3 (a) Significant variables for the first component; (b) Coordinates of the observed cases (Metropolitan areas) on the
first component

The second component (Tab.4 a and b) records variables that are mostly connected to the cultural
development of metropolitan areas, thus it may be titled “Level of education and culture”. 17 indicators have
an inverse correlation with component 2. Many of them concern the aptitude for digitization including Digital
Agenda Funds, Digitalization of viability services, and Innovative start-ups. Although the digital transition and
the promotion of culture belong to the same mission of the PNRR, digital and cultural vocations seem to be
separated aspects for urban competitiveness.

ID Significant indicators for the II Loading Observed Coordinates in relation
component cases to the IT component
T1 Number of museums 0.904 Rome 2.848
T13 Hotel facilities 0.789 Naples 0.901
D12 Ultra-broadband 0.691 Turin 0.684
T5 Density and relevance of cultural heritage 0.666 Florence 0.542
D3 Number of graduates 0.646 Palermo -0.028
Bologna -0.147
Venice -0.159
Bari -0.399
Messina -0.560
Genoa -0.593
Reggio Calabria -0.670
Milan -0.702
Cagliari -0.736
Catania -0.981
(a) (b)

Tab.4 (a) Significant variables for the second component; (b) Coordinates of the observed cases (Metropolitan areas) on
the second component

The third component (Tab.5 a and b) has a high correlation ratio with just two indicators, namely acquisitions
of citizenship and the structural dependency ratio.

This component can be considered a proxy of the “socio-economic fragility” of the metropolitan territory. This
interpretation might be confirmed by the positive correlation with the rate of employment of women and
youth, foreign population and migration balance, the number of female enterprises, the number of innovative
start-ups, and the number of patents.

The variables that do not affect this component, having a correlation close to zero, are the average days of
stay of tourists, the foreign tourist arrivals, and the number of gyms, pools and spas, a sign of how the
presence of accommodation facilities and tourist-tertiary activities has little influence on these fragile
categories.
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ID Significant indicators for the III Loading Observed Coordinates in relation
component cases to the III component

S9 Acquisitions of citizenship 0.816 Turin 1.630

S3 Structural dependency ratio 0.669 Reggio Calabria 0.945

Bologna 0.890

Genoa 0.834

Florence 0.708

Messina 0.317

Palermo 0.166

Venice 0.123

Bari -0.412

Rome -0.434

Catania -0.467

Cagliari -0.845

Naples -1.543

Milan -1.910

@

(b)

Tab.5 (a) Significant variables for the third component; (b) Coordinates of the observed cases (Metropolitan areas) on the
third component

The fourth component (Tab.6 a and b) is highly correlated with the variables pedestrian areas and tourism
rate. Other variables positively correlated with this component and with a high loading are the following: the
average days of stay of tourists, the density of the bike lanes, the foreign touristic arrivals, and the exchange
parking areas. This component is representative of the “touristic usability of the city”.

ID Significant indicators for the IV Loading Observed Coordinates in relation
component cases to the IV component

M10 Pedestrian areas 0.974 Venice 3.333

T10 Tourists rates 0.963 Florence 0.407

Messina -0.057

Naples -0.078

Cagliari -0.136

Bari -0.157

Catania -0.183

Palermo -0.199

Rome -0.267

Bologna -0.293

Reggio Calabria -0.452

Milan -0.595

Turin -0.618

Genoa -0.708

@

(b)

Tab.6 (a) Significant variables for the fourth component; (b) Coordinates of the observed cases (Metropolitan areas) on

the fourth component

ID Significant indicators for the V Loading Observed Coordinates in relation
component cases to the V component
E6 Energy from renewable resources 0.868 Bari 2.163
M6 Public buses 0.777 Cagliari 2.018
D11 Digital agenda Funds 0.730 Bologna 0.451
Rome 0.411
Turin 0.128
Venice -0.136
Catania -0.283
Palermo -0.376
Reggio Calabria -0.402
Firenze -0.422
Genova -0.646
Messina -0.846
Naples -0.935
Milan -1.127
(a) (b)

Tab.7 (a) Significant variables for the fifth component; (b) Coordinates of the observed cases (Metropolitan areas) on the

fifth component
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The most significant variables for the fifth component (see Tab.7 a and b) are Energy from renewable sources,
Buses used for local public transport, and Digital Agenda Funds. Other positively correlated variables are
energy from photovoltaic systems, the digitalization of road services, the incidence of green urban areas, and
the dispersion of the water network. This component can be titled “Energy and digital transition”.

The application of the Hierarchical Cluster analysis produced the following dendrograms, which add information
on the vocations shared by different metropolitan areas.

0 s 10 15 20 25
1 1
Catania 4 _I
Palermo 10
Messina 7
Reggio Calabria 11
Naples 9
Bari 1
Cagliari 34‘
Bologna 2 |
Turin 13
Legend
Florence 5
Milan 8 I Northern cities
e & Southern cities
Venice 14
Genoa 6

Fig.2 Dendrogram from the cluster analysis relative to the entire database

In these dendrograms (Figg. 2 and 3) Northern cities were reported in blue, whilst Southern cities in red. The
dendrogram obtained from the whole dataset (Fig.2) is in line with the distribution of the cases on the first
component, showing a net distinction between the cities of the North and the South, which cluster at a high
distance.

The second dendrogram (Fig.3a) refers to the sub-matrix Tourism and culture. The first bifurcation highlights
a cluster made up of Florence, Rome, and Venice, and a second cluster, made up of Catania, Palermo, Bari,
and Messina. Milan, Genoa, and Cagliari seem to create another cluster. Looking at the dendrogram of the
ecological transition and that of digitalization/smartness (Figg. 3b and 3c), there is a significant homogeneity.
The dendrogram relative to sustainable mobility (Fig.3d) sees a subdivision between Bologna, Florence, Milan,
and Venice with other cities. Finally, the dendrogram on Social Cohesion (Fig.3e) reflects the trend of the
dendrogram relative to the whole dataset (Fig.2).
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Fig.3 Dendrogram from the cluster analysis relative to the macro-areas: (a) Tourism and culture (b) Ecological transition (c)
Digitalization/smartness (d) Sustainable mobility (e) Inclusion and cohesion
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Fig.4 Comparison between the two indexes of competitiveness, one (IUC) resulting from the application of the methodology
and the second (IUC_PNRR) based on the PNRR resources distribution.

For the third part of the methodology, two indexes of competitiveness were built and compared. The first
index Iyc is representative of the potential of competitiveness and is calibrated through the PCA, by utilizing
the weight assumed by metropolitan areas’ distinctive characteristics. On the other hand, the second index
Iuc_pnrr Measures competitiveness by taking into account the weight assigned by the PNRR investments to the
Macro-areas of competitiveness. The comparison between the two indices is fundamental for understanding
the difference between the intrinsic vocations of metropolitan areas and the actual distribution of economic
resources defined by the plan’s investments. Figg. 4 and 5 show a substantial deviation between the two
indexes, especially for southern cities, which received a greater boost from the plan than their actual
competitive potential. On the other hand, while cities like Rome, Turin and Bologna present fairly aligned
performances, cities like Venice and Florence have not received enough impetus from the plan despite their
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high competitive potential. Regarding the reliability of the method, a high Cronbach alpha coefficient was
obtained for all the components (Tab.8).
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Fig.5 Difference between IUC and IUC_PNRR
Component Cronbach alpha

1 0.913

2 0.884

3 0.914

4 0.988

5 0.860

Tab.8 Cronbach alpha test results

4. Discussion

In this section, a comparison between the results of the analyses and the interventions activated by the PNRR
is proposed. In particular, this section discusses relationships between metropolitan competitive assets,
emerged from explorative analyses, and the main strategies and projects promoted within the 14 Italian
metropolitan areas. Tab.9 facilitates this comparison by showing, for each metropolitan area, the objectives
of the activated projects and the assets of competitiveness identified in this research.

Metropolitan PNRR projects’ main objectives Assets of competitiveness
area identified by the analyses
Environmental sustainability, sustainable mobility,
Bari enhancement of identity places, urban/economic Green and Digital transition
regeneration.
Bologna Ecological transition, combating climate change, reducing Social cohesion and quality of life,
9 inequalities, promoting knowledge/research. green and digital transition
o Sustainable mobility, green revolution and valorisation of Green transition and sustainable
Cagliari - . -
local production capacities. mobility
. Creation of green spaces and public buildings, enhancement -
Catania of pedestrian and cycle mobility. Green transition
- Territorial regeneration, increased provision of services, Tourism, cultural development,
Firenze . - - . ; :
greater territorial cohesion. social cohesion and quality of life
Genova Environmental protection, improved public transport, urban Social cohesion

regeneration and ecological transition.
Regeneration of public spaces, heritage enhancement,
Messina social inclusion and rehabilitation of squatter settlements, Dealing with Social fragility
optimisation of resources.
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Sustainable mobility and accessibility, school rehabilitation, Digital transition, quality of life,

Milano urban forestation, inclusive spaces and services, combating . -
: social cohesion
climate change.
Napoli Territorial cohesion, social inclusion and sustainable Tourism, cultural development,
P mobility. Social cohesion
Urban regeneration, sustainable economic revitalisation,
Palermo renovation and re-functionalisation of the built Dealing with Social fragility

environment, energy efficiency/transport.

Urban regeneration, improvement of urban and social
infrastructure, enhancement of environmental resources.

Reggio Calabria Dealing with Social fragility

. . - Tourism, cultural development
Sustainable mobility, urban regeneration, enhancement of ou , cultural develop !

Roma - - A sustainable mobility, green and
the cultural/tourist system, valorisation of historic villages. digital transition
Turin Inclusion and social cohesion, school building improvement, Tuoalfint;n;% ﬁ?;tudrzlaﬁfvioi&nli'gél
soil conservation and urban forestation. q , dealing
fragilities
Venice Urban and suburban forestation, improving housing quality, Tourism, sustainable mobility

regeneration and inclusion.

Tab.9 Comparison between PNRR projects’ main objectives and the assets of competitiveness emerged from the analysis
for the 14 Italian metropolitan areas

By looking at the results of the analyses, the main factor that appears to influence most urban competitiveness
of Italian metropolitan areas is their level of quality of life and welfare. Particularly, the availability of urban
services and accessibility to key amenities along with the quality of the urban environment determine greater
attractiveness for people, investments, and businesses. Social inclusion factors contribute to heightening the
level of competitiveness by overcoming territorial disparities and reducing vulnerabilities of degraded areas.
Furthermore, the “quality of life” component relates to environmental and sustainability characteristics as well
as economic dynamism and innovation ability. The combination of different variables of a social, economic,
and environmental nature highlights the multidimensionality and complexity of the contemporary notion of
urban competitiveness. On the other hand, an interesting finding is that urban well-being does not receive
sufficient impetus from the digitization and tourism sectors, which appear to be separate competitive sectors,
still influencing urban competitiveness but in a different way. These sectors cannot be considered drivers of
the liveability of urban areas, although they are important for the creation of new jobs and occupation
opportunities. Also, it is worth noting from the analysis that quality and economic well-being does not always
go hand in hand with justice and security, since many metropolitan areas with a high quality of life have a
high crime rate. The group of the northern cities is characterized by higher levels of quality of life and urban
quality, a more active labor market, and higher levels of education and competences. Southern cities are
disadvantaged in many fields, suffering from the lack of consolidated governance systems, lower incomes,
lower levels of education, poor dynamics in the work environment, diffuse fragilities of the urban structure,
and degradation of the built environment. Specifically, Catania, Palermo, Messina, and Reggio Calabria
constitute a separate group, resulting less competitive in terms of quality of life and overall supply of services
and facilities. This may be caused, /inter alia, by territorial marginalization and scarce accessibility due to their
geographical location (three out of the four cities are insular cities). Although there is not a specific field of
investment aiming at improving quality of life in cities, many projects funded by the PNRR embed this goal.
The Florence plan “Sport and well-being” and the Venice project “Pil sprint” are an example since they are
dedicated to the promotion of wellness and physical activities through the empowerment of urban facilities
and cyclo-pedestrian networks. The city of Rome invested in sustainable mobility and public infrastructure, as
well. Many southern cities proposed projects for the improvement of green infrastructure, public transport and
urban services (e.g., Catania, Reggio Calabria and Naples).

Another important factor of urban competitiveness identified by this study is cultural development. The
availability of cultural amenities such as museums and libraries and the relevance of cultural heritage, firstly,
has the potential of increasing the number of opportunities for the city’s inhabitants. Secondly, it contributes
to tourist attractiveness and gives shape to the city’s historical and cultural identity, making it internationally
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recognizable (Sinniah et al., 2014). Looking at the case studies, in cities with a prevalent cultural vocation, the
historical, architectural, artistic, and landscape heritage can be the starting point for competitive growth.
Tourism can be one outlet since it is able to trigger competitive processes through the creation of new
commercial, accommodation, leisure, and cultural activities (La Rocca, 2015). Also, promoting cultural activities
in urban areas has the positive side effect of attracting not only tourists but also new residents, skills, and
creativeness that can enrich the urban human capital with increased competitiveness in the creative industry,
know-how, and skilled economy. Florence, Rome, and Venice are tourist cities par excellence, thanks to their
historic, architectural, and artistic heritage but also the consolidated cultural supply and the high quality of the
urban environment. They are also the most sought-after destinations by foreigners and, indeed, they are
characterized by significant tourist accommodation. Catania, Palermo, Bari, and Messina are homogeneous in
being seaside destinations. Milan and Geona can be considered big cities with multidimensional tourism (which
embraces different branches of tourism) whilst Cagliari and Naples are cities with a seaside destination vocation
and with a rich cultural, historical, and artistic heritage (ISTAT, 2017). Bologna is a polycentric destination,
combining innovative city stays with tours, culture, markets, shopping, nature, and gastronomic tourism.

It is worth emphasizing that, although tourism and culture are among the main assets of Italian metropolitan
areas, PNRR dedicates little resources to the enhancement of this sector in big metropolitan attractors. Instead,
many of the allocated resources are reserved for the enhancement of small villages, to tackle depopulation
processes and redistribute tourist flows also towards less known destinations. The only project deliberately
oriented in this direction, is “Caput Mundi” for the metropolitan area of Rome.

Along with these aspects, touristic competitiveness is influenced by the physical and functional predisposition
to support tourists’ travels within the city (walking, cycling, presence of exchange parking areas, and so on).
As was expected, Venice distinguishes itself due to its incomparable touristic attractiveness at the international
level and the high level of walkability in the city center. Similarly, Florence and Naples count on great tourist
flows and benefit from recent interventions to improve the accessibility of historical centre and cultural
heritage.

Socio-economic fragility emerged as another aspect to pay attention to. Decision-makers should watch out the
labor supply for the foreign population, and the dynamic and multicultural characterization of the metropolitan
area, in order to guarantee the integration of ethnic minorities within the urban community and make it a
strength more than a weakness for the city’s competitiveness. Also, population categories characterized by
social fragilities — such as the elderly or youth — may, on the one hand, weaken the economic structure of the
system, or, on the other hand, constitute a resource for new revenue streams throughout the opening up of
new economic activities such as reception or healthcare. The most significant cases for this component (see
Tab.5b) are Turin, Reggio Calabria, and Bologna, while Milan and Naples (together with Cagliari, Catania,
Rome, and Bari) seem to be on the opposite side. Milan and Rome stay alone, being great centers of attraction
for foreigners, young people, and new enterprises, counting on more mature and long-lasting social dynamics.
The South of the country presents substantial shortcomings if compared with the other cities. Catania,
Palermo, and Messina are very close to each other reflecting a situation of social marginalization and lack of
territorial cohesion in Sicily. Instead, regarding the investments effectively activated by the PNRR to reduce
social marginalization, Bologna and Florence seem to go hand in hand, thanks to the investments to increase
social cohesion and reduce inequalities. Many southern cities have activated projects to reduce marginalization
in degraded districts (e.g., Catania with the Redevelopment plan of San Berillo), revitalize social fabric (e.g.,
Bari with the project “Identita € Comunita” and the regeneration plans for many degraded districts), favour
social inclusion (e.g., the cases of Messina, Reggio Calabria, and Palermo).

The last sector in which Italian cities are called upon to compete, according to the analyses, is linked to the
energy and digital performance of urban systems and transport systems, concerning the dual transition (digital
and ecological) that cities are experiencing to adapt to international sustainability and smartness targets (Lin
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& Wang, 2019). According to the analysis, cities more suitable to grow in digital and green sectors are, Bari,
Cagliari, Bologna, and Rome. Milan owes its strength to the digitalization of infrastructure, the competencies
of the citizens, and the availability and accessibility of online services. In the ecological transition dendrogram,
there is still a remarkable division between the North and the South, with Catania, Palermo, Messina, and
Reggio Calabria composing a separate cluster, due to the delay in the transition to more sustainable forms of
development. Cities in the South continue to lag in environmental performance because of air pollution, water
loss, inefficient mobility, lack of public transport, and inadequate waste collection and show a clear lag in
digital transformation. Bari is the only exception: thanks to the most recent initiatives and investments in the
fields of green energy and ecological redevelopment, it is the first city to regroup with the first ones ranked in
the field, and more tangible results are still expected. Rome appears together with Turin, Milan, and Bologna
in the digitalization sector. Regarding the PNRR investments for dual transition (green and digital), Bari
distinguishes for its project “Verde Metropolitano”, that aims at improving environmental sustainability,
sustainable mobility, and ecological performances. Cagliari and Catania invest in sustainable mobility
(especially cycling and walking) and green revolution (new green areas, adaptation of public buildings, green
networks). Genoa includes green transition among its future lines of development. Venice, Turin, and Milan
promote urban reforestation and sustainable mobility, with Milan also promoting a plan for climate change
adaptation. Palermo and Reggio Calabria claim for the optimization of energy and natural resources. By and
large, green transition has been much more driving than digital transition in the allocation of PNRR resources.
Yet, this study has highlighted how the two transitions should have been considered linked to each other,
especially if we look at the results of metropolitan areas’ competitive potential.

In conclusion, many cities have proposed solutions and projects aimed at enhancing the territory's resources
and vocations while increasing social resilience, especially in the most problematic urban realities. It is the
case of Bari, which has focused on ecological transition, promoting the sustainable use of resources, and
renewable energy, along with greening interventions for the redevelopment of the urban, social and economic
fabric. Other cities are on an already advanced and mature path in terms of ecological-digital transition
(Bologna, Florence, Milan), focusing on further improving urban liveability (accessibility, equity, quality of
urban space, services, adaptation to climate change) and economic-employment opportunities (innovation,
digitalization) in order to attract new people, skills and investment. Touristic cities (e.g. Venice and Rome),
where tourism already constitutes a resource, have proposed interventions to improve citizens' quality of life
and accessibility to services. In southern metropolitan areas, urban regeneration projects and eco-sustainable
building redevelopment prevail. In this sense, the regeneration plans proposed in Southern cities may have
the dual effect of improving the quality of urban space and life and activating new competitive processes. This
is in line with one of the declared objectives of the PNRR, i.e., increase territorial cohesion between the north
and south of the country, reducing the social and economic gap that currently exists. In this sense, the
regeneration plans proposed in southern Italy could have the dual effect of improving the quality of life and
urban space while activating new competitive processes.

5. Conclusions

In the globalizing world economy - that has characterized the end of the last century and the first decades of
the new millennium - cities are the principal sources of social, economic, and technological development (Yun
& Nam, 2021; Komasi et al., 2022) since they offer high-quality spaces for people where to live and supply
investors and firms with a dynamic environment in which to perform (Saez et al., 2017). Given the many
challenges that cities are called upon to face in the coming years - climate change, social inequalities, health
emergencies, increased demand for travel, energetic transition, and so on - this key position of urban systems
is expected to evolve: the long-term impact of these phenomena is inevitable and it can represent both a
threat and an opportunity for the systems involved, to the extent that they are able to renew their degree of
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development and react to the external agents by increasing their resilience/competitiveness. Thus, drawing
up urban policies in this direction is fundamental to ensure resilient responses to the crisis while turning threats
into development opportunities. It is necessary to understand where to invest and what are the priorities of
interventions.

In this view, this contribution considered the resources provided by the European Union in the post-covid
recovery era, and the fundings provided by the Italian PNRR as a likely pool for urban competitiveness,
comparing the main sectors of investment with the vocations and competitive potential of Italian metropolitan
areas. In other words, the analytical results have been interpreted with the aim of verifying if the strategies
of development activated within the PNRR are consistent with the intrinsic potential of the Italian metropolitan
areas, and, thus, can increase their urban competitiveness. Although the PNRR does not operate directly on
territorial and urban development, it recognizes the importance of managing future challenges with an
integrated, coherent, and comprehensive approach involving all sectors, administrative levels, and the different
parts of the territory (Li, 2019).

The proposed comparison between the characteristics of 14 Italian metropolitan areas and the identified
Macro-areas of Competitiveness, through multivariate statistical analysis, allows for verifying where it is worth
investing in the future to achieve a significant increase in competitiveness. Among the main findings, it
emerged that quality of life has become the main driver for urban competitiveness for Italian cities.
Furthermore, the evidence from the analyses suggests that investments for green transition and digital
transition should be strongly linked, while, differently from the organization of the PNRR, digitalization and
tourism are on separate stages.

Furthermore, the comparison of the two indexes of competitiveness highlighted a non-negligible deviation
between the PNRR distribution of resources and the actual competitive potential of metropolitan areas. It
emerged a substantial division between the Northern and the Southern Italian cities, which is the sign of a
recognized and dramatically known quality crisis in the cities of the South that show productive, functional,
and quality marginalization (Daniele, 2021). The deviation of the two indexes is certainly a reflection of one
of the main PNRR line of intervention that, responding to the European Union demands, focuses on the
necessity to support disadvantaged cities in overcoming their shortcomings (Boczy et al., 2020). Nevertheless,
it is the author’s belief that it is also necessary to work on the already existing potentialities and vocations of
territories. Many cities are already growing along specific development trajectories, proposing solutions and
projects to enhance the urban resources while increasing resilience, especially in the most problematic urban
contexts.

Although its limitations, this work may contribute to the monitoring of the PNRR coming results. Future
developments of this work may regard the verification of consistency between investment choices and the
potential to competition of urban areas, considering the progressive advancement of the interventions and the
consequent changes in the set of indicators, so as to support decision-makers in the choices of
investment/intervention to increase the competitiveness of urban areas by investing the resources of the plan.
Furthermore, the authors are working on the application of the method to single case studies and to different
territorial scales (urban and neighborhood scales) with the aim of suggesting more nuanced and tailored
strategies of intervention to increase urban competitiveness. Another future development of this work will
regard the behavioural side of the social sphere, which characterize the multiform shapes of upcoming
competitive communities.
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Appendix

T1 T2 T3 T4 T5 T6 T7 T8 T9 TiI0 T11 T12 T13

T1 1 0.170 0367 0.375 0.487 0.304 0.232 -0.153 0.093 -0.068 0.482 0.043 0.679

T2 0.170 1 0.413 0.469 -0.245 0.238 0.491 -0.180 -0.209 0.026 0.269 -0.039 -0.137

T3 0.367 0.413 1 0.233 0.223 0.539 0.314 -0.673 0.492 0.462 0.567 0.225 0.54

T4 0.375 0.469 0.233 1 0.018 0.297 0.192 -0.118 -0.387 -0.372 0.130 -0.527 -0.090

T5 0.487 -0.245 0.223 0.018 1 0.325 -0.035 -0.182 0.511 0.013 0.334 0.321 0.727

T6 0.304 0.238 0.539 0.297 0.325 1 0.477 -0.390 0.290 0.055 0.574 -0.382 0.345

T7 0.232 0491 0.314 0.192 -0.035 0.477 1 -0.333 0.140 0.218 0.658 -0.172 0.217

T8 -0.153 -0.180 -0.673 -0.118 -0.182 -0.390 -0.333 1 -0.269 -0.165 -0.425 -0.210 -0.290

T9 0.093 -0.209 0.492 -0.387 0.511 0.290 0.140 -0.269 1 0.835 0.658 0.548 0.739

T10 -0.068 0.026 0.462 -0.372 0.013 0.055 0.218 -0.165 0.835 1 0.604 0.537 0.449

Ti1 0.482 0.269 0.567 0.130 0.334 0.574 0.658 -0.425 0.658 0.604 1 0.144  0.681

T12 0.043 -0.039 0.225 -0.527 0.321 -0.382 -0.172 -0.210 0.548 0.537 0.144 1 0.436

T13 0.679 -0.137 0.54 -0.090 0.727 0.345 0.217 -0.290 0.739 0.449 0.681 0.436 1

Tab.10 Correlation matrix for the submatrix Tourism and Culture

E1l E2 E3 E4 E5 E6 E7 ES E9 E10 E11 E12 E13 El4

E1l 1 -0.414 0.762 0.255 0.223 0.261 0.356 -0.502 -0.255 0.227 0.395 0.637 0.146 -0.148

g2 -0414 1 0.038 -0.085 -0.010 -0.090 -0.179 0.346 -0.062 -0.231 0.125 -0.181 -0.033 -0.007

E3 0.762 0.038 1 0.188 0.122 -0.002 0.219 -0.330 -0.234 0.299 0.444 0.530 -0.207 -0.007

E4 0.255 -0.085 0.188 1 0.409 -0.377 0.937 -0.638 -0.254 0.378 0.538 0.495 -0.084 -0.184

E5 0.223 -0.010 0.122 0.409 1 0.555 0.523 -0.087 0.018 0.228 0.365 0.104 0.270 0.284

E6 0.261 -0.090 -0.002 -0.377 0.555 1 -0.232 0.254 0.049 -0.158 -0.075 -0.080 0.57 0.457

E7 0.356 -0.179 0.219 0.937 0.523 -0.232 1 -0.75 -0.298 0.340 0.708 0.533 -0.112 -0.152

g8 -0.502 0.346 -0.330 -0.638 -0.087 0.254 -0.75 1 0.256 -0.195 -0.73 -0.746 0.339 0.009

g9 -0.255 -0.062 -0.234 -0.254 0.018 0.049 -0.298 0.256 1 0.025 -0.454 -0.196 -0.306 0.006

10 0.227 -0.231 0.299 0.378 0.228 -0.158 0.340 -0.195 0.025 1 0.121 0.152 0.003 0.013

11 0.395 0.125 0.444 0.538 0.365 -0.075 0.708 -0.73 -0.454 0.121 1 0.609 -0.169 0.160

12 0.637 -0.181 0.530 0.495 0.104 -0.080 0.533 -0.746 -0.196 0.152 0.609 1 -0.207 -0.017

13 0.146 -0.033 -0.207 -0.084 0.270 0.57 -0.112 0.339 -0.306 0.003 -0.169 -0.207 1 0.454

E14 -0.148 -0.007 -0.007 -0.184 0.284 0.457 -0.152 0.009 0.006 0.013 0.160 -0.107 0.454 1

Tab.11 Correlation matrix for the submatrix Ecological Transition

D1 D2 D3 D4 D5 D6 D7 D8 D9 pio DpDi11 D12 Di3

D1 1 0.026 0.806 0.66 0.403 0.500 0.423 0.270 0.286 0.254 -0.317 0.616 -0.087

D2 0.026 1 0.304 0.337 0397 0304 0.017 0315 0429 0397 -0.339 0.300 0.474

D3 0.806  0.304 1 0913 0.781 0.704 0.440 0.614 0.329 0.55 -0.402 0.627 0.409

D4 0.66 0.337 0.913 1 0.718 0.847 0.256 0.614 0.227 0.702 -0.408 0.544 0.386

D5 0.403 0.397 0.781 0.718 1 0.501 0.291 0.824 0.049 0.701 -0.359 0.422 0.717
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D6 0.500 0.304 0.704 0.847 0.501 1 0.010 0.312 0.250 0.569 -0.138 0.414 0.401

D7 0.423 0.017 0.440 0.256 0.291 0.010 1 -0.080 0.067 0.171 -0.068 0.441 0.077

D8 0.270 0315 0.614 0.614 0.824 0.312 -0.080 1 0.139 0.656 -0.479 0.257 0.553

D9 0.286 0.429 0.329 0.227 0.049 0.250 0.067 0.139 1 0.183 -0.073 0.464 0.154

p1io 0.254 0.397 0.55 0.702 0.701 0.569 0.171 0.656 0.183 1 -0.253 0.480 0.503

p11 -0.317 -0.339 -0.402 -0.408 -0.359 -0.138 -0.068 -0.479 -0.073 -0.253 1 -0.073  -0.252

p12 0.616 0.300 0.627 0.544 0422 0.414 0441 0.257 0.464 0.480 -0.073 1 0.068

pi13 -0.087 0.474 0409 0.38 0.717 0.401 0.077 0.553 0.154 0.503 -0.252 0.068 1

Tab.12 Correlation matrix for the submatrix Digitalization/smartness

M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M1i1
M1 1 -0.221  0.084 0.105 -0.248 0.408 -0.348 -0.734 -0.243 -0.059 -0.648
M2 -0.221 1 -0.355 -0.250 0.591 0.124 0.194 0.067 0.547 0.585 0.287
M3 0.084  -0.355 1 -0.547 -0.669 0.112 -0.745 -0.515 -0.743 -0.387 -0.504

M4 0.105 -0.250 -0.547 1 0.271  -0.435 0.551 0.372 0.122  -0.072  0.254

M5 -0.248 0.591  -0.669  0.271 1 -0.319  0.651 0.348 0.661 0.77 0.435

M6 0.408 0.124 0.112  -0.435 -0.319 1 -0.384  -0.530 -0.093 -0.092 -0.387

M7 -0.348  0.194  -0.745  0.551 0.651  -0.384 1 0.685 0.59 0.091 0.697

M8 -0.734  0.067 -0.515  0.372 0.348  -0.530  0.685 1 0.457  -0.041  0.858

M9 -0.243  0.547 -0.743  0.122 0.661  -0.093 0.59 0.457 1 0.579 0.300

M10 -0.059  0.585 -0.387 -0.072 0.77 -0.092 0.091 -0.041  0.579 1 -0.072

M11 -0.648  0.287  -0.504  0.254 0.435 -0.387 0.697 0.858 0.300 -0.072 1

Tab.13 Correlation matrix for the submatrix Sustainable mobility

s1 S2 S3 sS4 S5 S6 s7 S8 s9 S10

s1 1 0.756 0.490 0.855 0.915 0.727 0.754 0.701 -0.775 0.342
s2 0.756 1 0.559 0.861 0.848 0.826 0.866 0.529 -0.696 0.464
s3 0.490 0.559 1 0.591 0.62 0.443 0.434 0.052 -0.288 0.842
s4 0.855 0.861 0.591 1 0.919 0.689 0.747 0.491 -0.749 0.54
S5 0.915 0.848 0.62 0.919 1 0.692 0.749 0.642 -0.676 0.527
S6 0.727 0.826 0.443 0.689 0.692 1 0.973 0.471 -0.729 0.409
s7 0.754 0.866 0.434 0.747 0.749 0.973 1 0.534 -0.757 0.407
(] 0.701 0.529 0.052 0.491 0.642 0.471 0.534 1 -0.678 -0.261
s9 -0.775 -0.696 -0.288 -0.749 -0.676 -0.729 -0.757 -0.678 1 -0.092
s10 0.342 0.464 0.842 0.54 0.527 0.409 0.407 -0.261 -0.092 1

Tab.14 Correlation matrix for the submatrix Social Inclusion
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