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Executive summary 
The goal of the WP1 is to understand and monitor the attractiveness and resilience of 
territories. To this scope, a dashboard of territorial indicators has been designed during 
the first year of the project. 

To support the design of the dashboard, we first performed an extensive literature review 
on the topic of resilience, which has been developed across heterogeneous and 
multidisciplinary academic domains. More specifically, we decided to study the level of 
resilience and attractiveness of territories through the concept of territorial capacities, 
referring to those characteristics of a territory that can explain its ability to respond to a 
shock. In particular, territorial capacities refer to the set of material and immaterial 
assets accumulated over time that can be leveraged by territories to generate value; 
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as such they can provide a comprehensive overview of the factors that may contribute 
to the sustainable development of territories. 

Then, moving from the concept of territorial capital, we identified the key dimensions of 
analysis, including economic, human, physical and social capital. Based on these four 
categories, we identified a comprehensive set of indicators aimed at measuring the key 
aspects of the resilience and attractiveness of territories. The data for computing the 
selected indicators were collected from public sources, including the National Statistical 
Office (ISTAT), the Ministry of Economic and Finance (MEF), the Italian Institute for 
Environmental Protection and Research (ISPRA), the Authority for Communications 
Guarantees (AGCOM) and other public institutions with relevant data repositories. 

The final step consisted of the preliminary development of a digital dashboard to support 
the visualization of the indicators referred to different territories. The dashboard allows 
us to navigate the indicators at different granularity levels, highlighting temporal and 
spatial variability, comparing different territories, and evaluating gaps both between and 
within territories. Not all the indicators are available for all the granularity levels and time-
frames, hence we verified and reported their availability across time and space. In 
general, the selected indicators tend to have good coverage at all geographical scales 
(e.g., regions, provinces, municipalities). Nonetheless, they tend to be available for 
shorter periods when focusing on a higher level of spatial resolution. 
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1. Spoke 7 Territorial Sustainability  

1.1 WP1 Measuring and monitoring infrastructures 
and services’ gaps  

1.1.1 Deliverable 1.1 Dashboard of geo-localised and real 
time territorial Indicators 

The goal of the WP1 is to understand and monitor the attractiveness and resilience of 
territories as a result of the interaction of 'tangible' factors (e.g., physical infrastructure 
and digital networks) and 'intangible' factors (e.g., social cohesion and inclusion, safety). 
To this scope, a dashboard of territorial indicators has been preliminarily elaborated 
during the first year of the project.  

The development of a dashboard of indicators requires to address three main activities: 

- The identification of the dimensions of analysis to perform a comprehensive 
assessment of the level of resilience and attractiveness of territories; 

- The selection of the indicators for measuring the resilience and attractiveness of 
territories; 

- The development of the dashboard for visualizing and comparing the indicators 
referred to different territories. 

The dimensions of analysis were identified based on an extensive literature review that 
moved from the concepts of resilience and attractiveness and focused specifically on 
the analysis of territorial capacities — i.e., those characteristics of a territory that can 
explain its ability to respond to a shock. In this respect, in particular, the review of 
literature on the topic of territorial capital facilitated the identification of the key 
dimensions of analysis and guided the selection of a set of indicators to measure 
territorial capacities.  

The selection of the indicators was also informed by data availability. In particular, the 
analysis of available public data sources played a crucial role in supporting the selection 
of measurable variables for assessing territorial capital. 

The final step was the construction of the dashboard of territorial indicators. The 
dashboard facilitates the visualization of indicators at different granularity levels, 
exploring their variability over time, comparing different territories, and evaluating gaps 
both between and within territories. 
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1.1.2 The dimensions of attractiveness and resilience of 
Italian territories 

Understanding how to monitor the attractiveness and resilience of territories required the 
definition of the concept of resilience. A first exploratory literature review revealed the 
complexity of providing a unique definition of resilience as this concept has developed 
within different academic domains (Ecological, Socio-ecological, Infrastructure, 
Community, Risk management, Systematic, Urban, Regional Resilience), leading to a 
progress of the scientific discipline supported by multidisciplinary knowledge. 

The diversity of interpretations found in the literature suggested focusing on more 
concrete and practical elements that can explain resilience – i.e., capacities. Capacities 
are defined as the set of material and immaterial assets of a community/territory 
fostering attractiveness and resilience (Peacock et al., 2010) and are potentially 
associated with a set of measurable indicators (Bekkensen et al., 2017).  

The relationship between resilience and capacities emerged in different academic 
domains.  

In the risk management literature, capacities are defined as “the combination of all the 
strengths, attributes and resources available within an organization, community or 
society to manage and reduce disaster risks and strengthen resilience” (UNDRR 
Terminology, 2017). In this literature stream, the concept of capacity is associated with 
multiple “elements”, generally characterized as Functional or Technical, and likewise 
Hard or Soft.  

In the literature associated with organizational theory, the concept of resilience has also 
a strong connection with the concept of dynamic capabilities at the firm level (Teece et 
al., 1997). Capabilities are defined as the capacity of an organization to develop new 
competitive advantage solutions and to respond appropriately to the positive/negative 
effects of the evolution of the market. Even though some papers define resilience as a 
capability (e.g., Hillmann & Guenther, 2021), several others stress its nature as a meta-
capability. 

1.1.2.1 The 4 dimensions of territorial capital 
Leveraging on the concept of capacities, we identified the specific 
drivers/characteristics that represent the determinants of the ability of a system to 
respond to shocks (that can be both negative – risks – or positive -opportunities). These 
drivers can be classified into four categories (Peacock, 2010; Bakkensen et al., 2017): 
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• Economic capital: financial and economic resources that individuals and 
households utilize to support their livelihoods and maintain their living standards. 
These resources comprise income, wealth, as well as savings or credit. 

• Social capital: The set of norms and values governing interactions among 
individuals, the institutions, the relational networks formed among different social 
actors, and the overall cohesion of society (Camagni et al., 2008). These social 
resources are cultivated and strengthened through networking, connectedness, 
group associations, and are fortified by relationships of trust. Social capital plays 
a crucial role in a household's capacity to mobilize resources and obtain essential 
information needed to respond effectively to change.  

• Human Capital: skills, knowledge, good health, and the ability to work towards and 
achieve livelihood objectives. Human capital serves as a foundational resource, 
enabling territories to access and fully utilize other capital resources. 

• Physical capital: basic infrastructure or built environmental features that can help 
people, households, and businesses to support their livelihoods. This 
encompasses housing or residential structures, along with commercial and 
industrial buildings, infrastructure, and essential lifelines (electric power, water, 
sewer, telecommunications, and transportation). Physical capital also includes 
critical facilities such as hospitals, schools, nursing homes, and police and fire 
stations, as well as natural resource stocks from which resource flows and services 
beneficial for livelihoods are derived. 

1.1.2.2 Selection of the relevant indicators 
Moving from the four dimensions of territorial capital, a review of studies pertaining to 
the concept of capacities for Regional Resilience measurement was conducted, to 
identify a comprehensive set of indicators. The selected indicators are aggregated into 
different sub-dimensions (also referred to as Areas): 

• Economic capital: 
o Economy: overall health and performance of its economic activities. It 

includes aspects such as the gross domestic product (GDP), economic 
growth, foreign trade dependence and availability of financial markets (Lin 
et al., 2022; Martin et al. 2016; Christopherson et al., 2010). 

o Innovation: territory's capacity for creativity, research and new technologies 
development. It involves the generation of new ideas, products, and 
processes that contribute to economic advancement (Hu & Dong, 2022; 
Hassink, 2010; Boschma, 2015). 

o Labour market: conditions and dynamics of the workforce within a territory. 
It includes aspects such as employment rates, specialization vs 
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diversification and female participation in the labor force (Hu & Dong, 2022; 
Tan et al., 2020; Martin et al. 2016; Christopherson et al., 2010). 

• Social capital: 
o Civil society: collective actions, relationships, and networks of individuals 

and groups within the civil society. It includes employees in social 
organizations, registered nonprofit organizations and political engagement 
(Ye et al., 2022).  

o Government: quality of the public sector. It includes the quality of public 
institutions, and the jurisdictional coordination (Shi et al., 2021; Martin et al. 
2016). 

• Human capital: 
o Demographic: population structure within a territory. It includes factors 

such as population size, age distribution, gender balance, and migration 
patterns (Cardoni et al., 2021; Liu et al., 2021; Lu et al., 2022a). 

o Education: skills, knowledge and learning opportunities available within a 
territory. It includes the number of highly educated citizens and the 
proficiency of the population in languages such as English (Cardoni et al., 
2021; Lin et al., 2022; Lu et al., 2022a). 

o Health: Availability of health assets, including both infrastructures and 
facilities and skilled resources. It includes the number of health 
infrastructures or hospital beds and the number of doctors (Cardoni et al., 
2021; Liu et al., 2021; Lu et al., 2022a). 

o Living conditions: overall quality of life within a territory. It includes factors 
such as the relative poverty index, people living in damaged houses and 
other elements that contribute to the overall standard of living for the 
population (Huang, 2022; Cardoni et al., 2021). 

• Physical capital: 
o Environment: natural resources and ecological conditions within a territory. 

It includes factors such as greenery, water capacity and emissions (Ye et 
al., 2022). 

o Infrastructure and services: built structures and infrastructures and 
essential services. It includes transportation infrastructures and services, 
utilities (electricity, water, sewerage), and access to digital networks 
(internet) (Ye et al., 2022; Zhang & Wang 2023;). 

o Housing and household assets: quality and availability of housing, along 
with the assets owned by households within a territory. It includes the 
median housing value, the access to transportation services, and the 
housing stock construction quality (Cardoni et al., 2021). 
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o Geography: spatial characteristics of a territory. It includes features such as 
precipitation, temperature, and natural flood buffers (Liu et al., 2020; Liu et 
al., 2021; Lu et al., 2022b). 

o Disaster Hazard: potential hazards and risks related to natural disasters 
within a territory. It includes factors such as hazard mitigation spending, 
disaster aid experience and crop/flood insurance coverage (Beccari, 2016). 

The dimensions of analysis and the related sub-dimensions are represented in Figure 1. 

 

Figure 1: Dimensions, areas and indicators for quantitative assessment of territorial capacity. 

 

1.1.2.3 Data sources identification  
To support the identification of the indicators related to the above-mentioned areas, we 
relied on different open data sources. In particular, the analysis moved from the main 
national and European data providers, such as the National Institute of Statistics (ISTAT) 
and the Statistical Office of the European Union (EUROSTAT) and then deepened taking 
into consideration other specific open sources, depending on the sub-dimension of each 
indicator.  

The main data sources actually used include:  

- National Institute of Statistics (ISTAT): Economy, Labour market and Innovation 
(Economic Capital); Civil Society and Government (Social Capital); Demography, 
Education and Health (Human Capital); Environment, Geography, Housing and 
household assets, Infrastructure and services (Physical Capital). 

- Statistical Office of the European Union (EUROSTAT): Innovation (Economic 
Capital); Living conditions (Human Capital); Infrastructure and services (Physical 
capital). 



 

GRINS – Growing Resilient, Inclusive and Sustainable 
“9. Economic and financial sustainability of systems and territories”  
Codice identificativo: PE00000018 

- Ministry of Economy and Finance (MEF): Economy (Economic Capital), housing 
and household assets (Physical Capital). 

- Ministry of Cultural Heritage: Infrastructure and services (Physical Capital). 

- Higher Institute for Environmental Protection and Research (ISPRA): Environment, 
Infrastructure and services, (Physical Capital). 

- European Environment Agency: Environment (Physical Capital). 

- Annual Regional Database of the European Commission (ARDECO): Economy and 
Labour Market (Economic Capital). 

- Quality of Government Institute (QoG): Government (Social Capital). 

- Legambiente: Environment (Physical Capital). 

 

In total, 32 indicators have been identified at a regional level, 109 at the provincial level 
and 63 at the municipal level.  

Table 1 shows some examples of indicators identified for each specific dimension. 
Looking, for instance, at the dimension “Employees in social organizations”, which is 
related to the area “Civil Society” of the Macro-Area “Social Capital”, it is worth noting 
that one of the corresponding indicators is “Number of employees in social 
organizations”. For this indicator, the data are provided by the National Institute of 
Statistics (ISTAT). 

 

Macro-area 
capacities 

Area Dimension Indicator 

Economic 
capital 

Economy 

GDP GDP at current prices [EUR/PPS] 

GDP GDP at constant prices ref. 2015 

GVA GVA at constant prices ref. 2015 by sector 

Disposable 
Income pc 

Income per capita 

Labour market 

Employment # of Employees 

Specialization vs 
diversification 

Herfindahl–Hirschman index (HHI) 

Innovation R&D R&D investments/PIL 
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Social capital 

Civil Society 
Employees in 

social 
organizations 

Number of employees in social organizations 

Government 

Trust Trust of individuals in institutions 

Government 
quality 

Institutional Quality Index 

European quality of government index 

Human capital 

Demography 
Birth Birth rate per thousand inhabitants 

Migration Net migration rate per thousand inhabitants 

Education University University enrollment by city of residence 

Health Health services Total beds in ordinary hospitalization 

Physical 
capital 

Environment Air quality Pm10 - 2021 

Housing and 
household assets 

Transportation 
access 

Public mobility 

Geography Precipitations … 

Infrastructure and 
services 

Tourist capacity … 

Table 1: Example of indicators identified to assess the capacities of territories. 

 

The extended list of all the identified indicators is provided in the Annex 2. The gathering 
of data is continuing in order to obtain a broader temporal and categories’ coverage 
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1.2 Dashboard implementation 

1.2.1  Dashboard design criteria 

Through the collection and visualization of the data collected in the project, the 
dashboard aims to offer a tool to compare the performance of Italian territories over 
time and across several dimensions.  

The design of the main interface of the dashboard has focused on improving the 
visualization of data through the following strategies (Matheus et al., 2020): 

• Clear Structure: The dashboard has a clear and structured layout, with the main 
components (line graph, map, and control panel) neatly arranged, to help users 
understand the flow of information. 

• Interactive Controls: The slider for year selection and dropdown menus for area 
and data dimension provide interactive elements that can enhance user 
engagement by allowing them to customize the data they are viewing. 

• Data Visualization: The line graph and the color-coded map provide a visual 
summary of complex data, which can be easier to understand at a glance than 
raw numbers or text. 

• Color Coordination: The use of color is consistent and has been chosen to 
represent different values effectively, which is crucial for quick visual cues. 

• Readability: The text is large enough and contrasts well with the background, 
which makes the information easily readable. 
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1.2.2  Main functionalities 

1.2.2.1 Main outputs 

 

Figure 2: The main output of the dashboard. 

 

The dashboard's main structure (see Figure 2) is composed of two columns: 

• The left column is divided into two panels: an upper panel where the first 
visualization output is displayed, and a lower panel showing a set of input 
selection menus.   

• The right column is mainly filled with the second visualization output. On the lower 
part, a smaller panel acts as a caption for the visualization or as a selector for 
specific graphic options.  

The input section in the right column helps the user specify: 

• one specific indicator (see section “Input selection” for details); 
• at a specific geographical level (“Regions”, “Provinces”, and “Municipalities” tabs); 
• in a specific year (“Select year to display” slider). 

After the selection, the result is automatically displayed in the two visualizations: 

• Top-left panel: the plot displays the evolution over time of the selected indicator 
across different areas at the geographic level selected in the input section. Colors 
map to the values of geographic areas. Furthermore, the year selected with the 
slider is shaded. 
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• Top-right panel: the plot displays the geographic distribution of the selected 
indicator in the specific year selected. Colors map to the values of the selected 
indicator in the corresponding geographic areas.1 

Furthermore, both plots allow the user to obtain information on a single point/geographic 
area in the graph by hovering over them (see Figure 4 and Figure 4 for an example of 
both functionalities).   

Through this structure, the dashboard allows immediately to perform two relevant types 
of analysis for any given indicator: 

• Compare the distribution across territories of the selected indicator in a given 
year. This helps answer questions such as: which are the provinces with the 
highest and lowest GDP per capita in Italy in the year 2015? How different is the 
rest of Italy from them? 

• Inspect the variation over time of the selected indicator and across territories. This 
helps answer questions such as: how much has the population changed in the 
last 13 years across Italian municipalities? Is there any municipality that has 
experienced a relevant increase in population in the last 5 years? How does this 
compare to the growth of population in other areas? 

 

Figure 3: Effect of hovering on the left plot. 

 

 
1 The two visualizations on the left and on the right use the same colormap for consistency, 
however the mapping from values to colors is different between the two since the plot on the left 
reports all observations for all years available, while the one on the right reports only one year of 
observations. 
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Figure 4: Effect of hovering on the right plot. 

 

 

Figure 5: Hierarchical structure for data at the province level. 

 

Figure 6: Hierarchical structure for data at the municipality level. 

 

1.2.2.2 Input selection 
The process of input selection by the user is composed of three phases:  

I. Navigating the hierarchical structure of the database of territorial indicators.  

As explained in Section 1.1.2, the collection and organization of territorial indicators have 
produced a database with a hierarchical structure, with 4 dimensions of territorial capital 
that are further divided into areas and indicators. Furthermore, indicators may be 
measured through multiple variables (for instance for “Income per capita” both the 
number of individuals declaring income and their declared income can be explored). 
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Figure 5 shows the process of exploration of the hierarchical database at the province 
level, leading to the selection of the indicator “GDP per capita” measured with constant 
prices (reference year 2015). Notice that after each step the list of available choices in 
the next step is updated to reflect user choices. Furthermore, the availability of data at 
different geographical levels conditions the user choice of possible variables as shown 
in Figure 6: after selecting the municipality level, the user can still select the same 
dimension (Economic capital) and macro area (Economy) of Figure 5, but now the set 
of available indicators and variables is different.  

II. Selecting the year to be displayed. 

Data availability also affects the distribution of data across time, hence not always after 
selecting a specific variable in the input selection panel, the user will visualize some 
results. In that case, using the top left panel as a guide, the user can select a different 
year to display in the “Select year to display” slider and trigger the visualization of results.  

III. Selecting the geographic areas to be displayed. 

There are three ways for the user to influence the level and number of geographic areas 
displayed:  

Geographic level tab: as already mentioned, the user can specify the geographic level 
of the analysis in the input selection tab. This will select a specific subset of the database 
and update the set of possible variables to select in its hierarchic structure. Figure 7, for 
instance, shows the default visualization when the regional geographic level is selected.  

Once a specific geographic level has been selected, both plots in the two columns of the 
dashboard will be updated. However, only the right plot will display all available 
geographic areas. The left plot instead will display only a subset of geographic areas for 
legibility reasons. To add other geographic areas in the left column plot, the user can 
select the “Select areas to display” tab in the input selection tab (Figure 9) and select 
new areas that will be displayed. 

Finally, when hovering over the right column plot, not only the value of the indicator will 
be displayed but also the corresponding line will be added to the left column plot (see 
Figure 8 where the additional line for the Puglia region is displayed). Hence the user can 
immediately compare a target area to the other in the left plot.     

 



 

GRINS – Growing Resilient, Inclusive and Sustainable 
“9. Economic and financial sustainability of systems and territories”  
Codice identificativo: PE00000018 

 

Figure 7: Effect of selecting variables at the regional level. 

 

 

 

 

Figure 8: Effect of hovering on left column plot. 



 

GRINS – Growing Resilient, Inclusive and Sustainable 
“9. Economic and financial sustainability of systems and territories”  
Codice identificativo: PE00000018 

 

Figure 9: Area selection tab. 

 

1.2.2.3 Additional details 
Complementing the content of the main section of the dashboard there are three 
additional sections.  

• Data description tab: this section provides a short description of the content 
displayed in the right column plot and acts as a caption. In the future, it will include 
additional details such as a detailed description of the data, the specific source 
used to retrieve the data and a URL link to the source. 

• Graphic options tab: this section provides additional parameters to modify the 
visualization of the data. At the moment, the only option available is a switch to 
plot the data on a logarithmic scale in the case of skewed distribution.  

• “More detail” section: this section is an off-canvas menu that will be displayed only 
if the corresponding button is pressed. It hosts general information regarding the 
dashboard and the GRINS project and will include additional sections to display 
other types of visualizations.  

 

1.2.3  Technical details 

1.2.3.1 Datasets 

The two main inputs of the dashboard are:  
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• the database of territorial indicators: the database is provided via three .csv files 
(one for each geographic level) of limited size.  

• geo-referenced limits for Italian territories2: the limits are provided via three 
geojson files which have been reformatted to reduce their size.  

Given the small size of the datasets, we avoided the use of a more structured database 
in this phase of development to maintain flexibility in the data management and to 
reduce the number of dependencies to manage.   

 

1.2.3.2 Front-end/back-end 

The dashboard is a Python Dash app that is served through a Gunicorn WSGI HTTP server 
behind a Nginx reverse proxy.  

We chose Python as the development language since it is an open-source programming 
language with a vast ecosystem that offers options regarding data analysis, data 
visualization, and web development. Furthermore, both Python and Dash have large, 
active communities. This means that abundant resources, tutorials, and forums are 
available for troubleshooting and learning, making the development process more 
accessible and efficient. Finally, there are several additional libraries catered to Dash 
applications providing additional front-end functionalities (for instance compatibility 
with the Bootstrap framework).   

To test the correct working of the app and its performance, a test server has been 
deployed with success on an AWS EC2 instance. The server at the moment is offline and 
hence the app is currently not accessible from the web, being this a prototype. 

 

  

 
2 Originally provided by ISTAT and available here: https://github.com/openpolis/geojson-italy/tree/master  
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Annex 1 - Geographical and temporal coverage of 
indicators 

We computed for each geographical level the coverage of the identified indicators, aggregating 
the information at the Area level highlighted in Table 1 (e.g. Economic, Innovation, Labour Market, 
Civil Society, etc). In particular, for every considered year over the time frame 2010-2022, we 
computed the ratio between the total number of available observations among all indicators i 
representing an area k and the maximum number of possible available observations based on 
the total number of territories. In formula: 

𝑷𝒆𝒓𝒄𝒆𝒏𝒕𝒂𝒈𝒆	𝑪𝒐𝒗𝒆𝒓𝒂𝒈𝒆𝒌 =
∑ 𝑨𝒗𝒂𝒊𝒍𝒂𝒃𝒍𝒆	𝑶𝒃𝒔𝒆𝒓𝒗𝒂𝒕𝒊𝒐𝒏𝒔𝒊𝑰
𝒊$𝟏

𝑻𝒐𝒕𝒂𝒍	𝑵𝒖𝒎𝒃𝒆𝒓	𝒐𝒇	𝒕𝒆𝒓𝒓𝒊𝒕𝒐𝒓𝒊𝒆𝒔 ∗ 𝑰 

Where I is the total number of Indicators included in the area k. 

 

 

Figure 10: Percentage coverage of indicators at the regional level. 

 

For example, Figure 10 shows our results at the regional level, where we have identified a total 
number of 34 indicators. We highlight a complete coverage both in terms of time and spatial units 
of the “Infrastructure and services” Area, where data are available for all regions over the period 
2010-2022 for all the underlying indicators. A similar result is obtained for the “Innovation” Area, 
where we obtain coverage percentages ranging between 94% and 100% over the years 2012-2020, 
whereas data for the sub-periods 2010-2011 and 2021-2022 are not available.  

For the “Civil Society” Area, data are available for the whole-time frame 2010-2022. Nonetheless, 
our indicators do not cover all Italian regions, with percentages fluctuating between 72% and 84%. 
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We obtain the lowest coverage level for the “Government” Area, where we find a percentage of 
15% only for the years 2010 and 2013, whereas data are missing for the rest of the analysed period.  

Moving to the province level, where 109 indicators were identified, there is higher heterogeneity in 
terms of percentage coverage across both analysed areas and years (see Figure). For instance, 
the “Economy” area displays available data in percentages between 73% and 90% over the period 
2010-2020. Such figure drops to 36% for the years 2021-2022. A similar trend with more limited 
information in the most recent time is displayed also by the “Demography” and “Housing and 
household assets” areas. Indeed, the former is characterized by coverage percentages above 
90% for eleven consecutive years between 2011 and 2021, while it accounts only for 64% of available 
information in 2022. The latter ranges between 61% and 72% over the period 2010-2020, while it 
reaches only 16% and 11% of coverage percentage in the last two years of the analysed time frame.  

 

Figure 11: Percentage coverage of indicators at the provincial level. 

 

The opposite pattern is shown by the “Environment”, “Infrastructures and services” areas, 
experiencing available information in less than 10% of cases before 2015 and coverage 
percentages above 76% and 69% in the remaining part of the period, respectively. 

Wider fluctuations are spotted for the “Labour Market” and “Civil Society”. As far as the former is 
concerned, we find coverage percentages equal to 35% for the period 2010-2017, equal to 100% 
over the years 2018-2020 and equal to 69% in the time frame 2021-2022. The latter obtains 
percentage coverages of 33% for the years 2010-2011, 99% for the remaining period with the 
exceptions of 2020 and 2021 where we obtain 67%.  

Finally, “Innovation” and “Geography” experience a high geographical coverage (above 94%), but 
only for short periods (e.g., 2010-2012 and 2021, respectively). 
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Overall, comparing the regional and province levels, we confirm the good coverage of data in the 
“Economic Capital” and “Physical Capital” macro-areas, especially in the second part of the 
analysed period. Furthermore, we complement the Social Capital, with indicators obtaining a 
good availability of information in the “Civil Society” Area, whereas we introduce the “Human 
Capital” macro-area through “Demography”, which was not mapped at the regional level. 
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Annex 2 – Tables of Indicators 
The following tables include the list of indicators identified to map the capacities at regional, 
province and municipality level. We include information related to the represented Macro Area, 
Area and Dimension. 

 

Table 2: Indicators identified at regional level. 

Macro Area Area Dimension Indicator 

Economic capital Innovation R&D R&D investments/PIL 

Economic capital Innovation R&D Total expenditure by companies 

Economic capital Innovation R&D Number of public institutions 

Economic capital Innovation R&D Number of public universities 

Economic capital Innovation R&D Number of private non-profit institutions 

Economic capital Innovation R&D Total economy employees   

Economic capital Innovation R&D Employees by companies  

Economic capital Innovation R&D Number of employees of public institutions 

Economic capital Innovation R&D Number of employees of public universities  

Economic capital Innovation R&D Number of employees of private non-profit institutions 

Economic capital Labour market Market Number of non-profit institutions  

Economic capital Labour market Employment Number of employees of non-profit institutions 

Social capital Civil Society Public libraries Number of readers 

Social capital Civil Society Public libraries Number of works consulted  

Social capital Civil Society Public libraries Number of employees  

Social capital Civil Society 
Television 
broadcasting Number of people aged 3 and over watching tv (daily) 

Social capital Civil Society Radio stations Number of people aged 3 and over listening to the radio (daily) 

Social capital Civil Society Newspapers  
Number of people aged 6 and more who read newspapers at least 
once a week and how often  

Social capital Civil Society Books 
Number of people aged 6 and more who read books at least once 
a week and how often 

Social capital Civil Society 
Civic and political 
organizations 

People aged 14 years and over who carried out social activities in 
the last 12 months: ecological associations, civil rights, peace 

Social capital Civil Society 
Civic and political 
organizations 

People aged 14 years and over who carried out social activities in 
the last 12 months: unpaid cultural and recreational activities or 
other in associations  

Social capital Civil Society 
Civic and political 
organizations 

People aged 14 years and over who carried out social activities in 
the last 12 months: unpaid non-voluntary associations 

Social capital Civil Society 
Civic and political 
organizations Political donations   

Social capital Civil Society 
Civic and political 
organizations Donations to organizations  

Social capital Civil Society 
Civic and political 
organizations 

People aged 14 years and over who carried out social activities in 
the last 12 months: unpaid activities for voluntary associations 

Social capital Civil Society 
Civic and political 
organizations 

People aged 14 years and over who carried out social activities in 
the last 12 months: unpaid activities for a political party 

Social capital Civil Society 
Civic and political 
organizations 

People aged 14 years and over who carried out social activities in 
the last 12 months: unpaid activities for trade unions 

Social capital Civil Society 
Religious 
organizations 

Number of persons aged 6 years and over attending a place of 
worship 
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Social capital Civil Society 
Civic and political 
organizations 

People aged 14 years and over who carried out political activities: 
unpaid activities for a political party 

Social capital Government Government quality European quality of government index 

Human capital Living conditions Poverty index People at risk of poverty or social exclusion 

Physical capital Infrastructure and services Tourist capacity Capacity utilization of beds (gross and net) in hotels 
 

Table 3: Indicators identified at provincial level. 

Macro Area Area Dimension Indicator 

Economic capital Economy GDP GDP at current prices [EUR/PPS] 

Economic capital Economy GDP GDP at constant prices ref. 2015 

Economic capital Economy GVA GVA at current prices [EUR/PPS] 

Economic capital Economy GVA GVA at constant prices ref. 2015 

Economic capital Economy GDP per capita GDP per capita at current prices [EUR/PPS] 

Economic capital Economy GDP per capita GDP per capita at constant prices ref. 2015 

Economic capital Economy GDP per capita GDP per person employed at current price 

Economic capital Economy GDP growth GDP growth rate 

Economic capital Economy GVA growth GVA growth rate 

Economic capital Economy GDP pc growth GDP pc growth 

Economic capital Economy GVA GVA at current prices [EUR/PPS] by sector 

Economic capital Economy GVA GVA at constant prices ref. 2015 by sector 

Economic capital Labour market Employment # of Employees 

Economic capital Labour market 
Primary/Secondary/tertiary 
Industry proportion # of Employees by sector 

Economic capital Labour market 
Specialization vs 
diversification Herfindahl–Hirschman index (HHI) 

Economic capital Labour market 
Female participation in Labor 
Force Employment rate by sex [females/males/total] 

Economic capital Labour market Employment # of Employees by sex [female/male/total] 

Economic capital Labour market Unemployment # Unemployed by sex [female/male/total] 

Economic capital Labour market 
Female participation in Labor 
Force Unemployment rate by sex [females/males/total] 

Economic capital Labour market Employment Employees by sector 
Economic capital Innovation Patents Patents by ICP 

Social capital Civil Society 
Employees in social 
organizations Weight of cooperative companies 

Social capital Government Trust Individuals' trust in institutions 

Social capital Government Government quality Institutional Quality Index 

Human capital Demography Natalità  Birth rate per thousand inhabitants 

Human capital Demography Natalità  Average number of children per woman 

Human capital Demography Natalità  Mean age of childbearing 

Human capital Demography Mortalità Mortality rate per thousand inhabitants 

Human capital Demography Mortalità Life expectancy at birth - total 

Human capital Demography Mortalità Life expectancy at 65 - total 

Human capital Demography Crescita  Natural growth per thousand inhabitants 
Human capital Demography Migration Internal net migration per thousand inhabitants 

Human capital Demography Migration External net migration per thousand inhabitants 

Human capital Demography Migration Total net migration per thousand inhabitants 

Human capital Demography Dependence Old-age dependency ratio 
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Human capital Demography Dependence Index of structural dependence 

Human capital Demography Age Population 0-14 years on 1 January (%) 

Human capital Demography Age Population 15-64 years on January 1st (percentage) 

Human capital Demography Age Population 65+ years on January 1st (percentage) 

Human capital Demography Age Old-age index on January 1st (percentage) 

Human capital Demography Age Average age of the population on January 1st 

Physical capital Environment Air quality 
Air quality index based on PM10, nitrogen dioxide, and ozone data 
in the capital city in 2021 

Physical capital Environment Air quality PM10 
Physical capital Environment Air quality Ozone 

Physical capital Environment Air quality Nitrogen dioxide 

Physical capital Environment Emissions 
Annual per capita production of urban waste (kilograms per 
inhabitant) - Produced waste 

Physical capital Environment Emissions Differentiated waste 

Physical capital Environment Emissions Produced waste 

Physical capital Environment Greenery/park coverage Usable urban green space per 100 m2 in the capital city in 2020 
Physical capital Environment Greenery/park coverage Trees/100 inhabitants in publicly owned areas 

Physical capital Environment Greenery/park coverage 
Synthetic index [0-10] of land consumption/residents and level of 
urbanization/residents - Efficient land use 

Physical capital Geography Precipitation Consecutive days without rain - Number of days in 2021 

Physical capital 
Housing and household 
assets 

Housing stock construction 
quality Rent gap between the city center and the outskirts - Capital city 

Physical capital 
Housing and household 
assets Median housing value Rental fee - Capital city 

Physical capital 
Housing and household 
assets Transportation access Vehicle fleet in 2019 

Physical capital 
Housing and household 
assets Transportation access 2022 - Expenditure on local public transport (in €) 

Physical capital 
Housing and household 
assets Transportation access 2022 - Per capita expenditure on local public transport (in €) 

Physical capital 
Housing and household 
assets Transportation access Bike paths 

Physical capital 
Housing and household 
assets Transportation access 

Absolute expenditure on roads and road infrastructure (in €) - 
2021 

Physical capital 
Housing and household 
assets Transportation access 

Per capita expenditure on roads and road infrastructure (in €) - 
2021 

Physical capital 
Housing and household 
assets Transportation access 2019 - Vehicle fleet, IN579, Units 

Physical capital 
Housing and household 
assets Transportation access 2019 - Railway stations, IN608, Units 

Physical capital 
Housing and household 
assets Transportation access 2019 - Airports, IN582, Units 

Physical capital 
Housing and household 
assets Transportation access 2019 - Aircraft takeoffs and landings at airports, IN588, Units 

Physical capital 
Housing and household 
assets Transportation access 2019 - Arriving and departing passengers at airports, IN589, Units 

Physical capital 
Housing and household 
assets Transportation access 

2019 - Tonnage of cargo (mail+goods) loaded and unloaded at 
airports, IN599, Tons 

Physical capital 
Housing and household 
assets Transportation access 

2019 - Arriving and departing passengers on international flights at 
airports, IN600, Units 

Physical capital 
Housing and household 
assets Transportation access 

2019 - Aircraft takeoffs and landings on international flights at 
airports, IN601, Units 

Physical capital 
Housing and household 
assets Transportation access 2019 - Ships arriving at ports, IN591, Units 

Physical capital 
Housing and household 
assets Transportation access 2019 - Tonnage of ships arriving at ports, IN592, Tons of tonnage 

Physical capital 
Housing and household 
assets Transportation access 

2019 - Tonnage of goods loaded and unloaded at ports, IN593, 
Tons 

Physical capital 
Housing and household 
assets Transportation access 

2019 - Passengers embarked and disembarked at ports, IN594, 
Units 

Physical capital 
Infrastructure and 
services Access to electricity, internet 

Connectivity - Broadband (FttC >100mbps) - % of households 
reached - 2021 
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Physical capital 
Infrastructure and 
services Access to electricity, internet 

Energy consumption - Total final consumption of natural gas and 
electricity in capital cities, tep per 100 inhabitants in 2022 

Physical capital 
Infrastructure and 
services Access to electricity, internet 

Broadband penetration - Broadband access with Ftth technology - 
% of households with active lines in 2021 

Physical capital 
Infrastructure and 
services Density of water supply 

Daily per capita consumption of drinking water for domestic use 
(liters per inhabitant) - Water consumption 

Physical capital 
Infrastructure and 
services Industrial waste gas/water 2018 - Urban waste produced, IN6, Tons/year 

Physical capital 
Infrastructure and 
services Urban road per capita Degree of urbanization Capital Prov 

Physical capital 
Infrastructure and 
services Urban road per capita Urbanization 

Physical capital 
Infrastructure and 
services Tourist capacity Size classes of hotels (by number of rooms) 

Physical capital 
Infrastructure and 
services Tourist capacity Number of hotel establishments up to 24 rooms 

Physical capital 
Infrastructure and 
services Tourist capacity Number of hotel establishments with 25-99 rooms 

Physical capital 
Infrastructure and 
services Tourist capacity Number of hotel establishments with over 100 rooms 

Physical capital 
Infrastructure and 
services Tourist capacity Total number of hotel establishments 

Physical capital 
Infrastructure and 
services Tourist capacity 

Movement of guests in accommodation establishments - Annual 
data 

Physical capital 
Infrastructure and 
services Tourist capacity 

Movement of guests in accommodation establishments - Monthly 
data 

Physical capital 
Infrastructure and 
services Tourist capacity Total World arrivals in establishments 

Physical capital 
Infrastructure and 
services Tourist capacity World arrivals in hotel establishments 

Physical capital 
Infrastructure and 
services Tourist capacity World arrivals in non-hotel establishments 

Physical capital 
Infrastructure and 
services Tourist capacity Total Foreign Countries arrivals in establishments 

Physical capital 
Infrastructure and 
services Tourist capacity Foreign Countries arrivals in hotel establishments 

Physical capital 
Infrastructure and 
services Tourist capacity Foreign Countries arrivals in non-hotel establishments 

Physical capital 
Infrastructure and 
services Tourist capacity Total Italy arrivals in establishments 

Physical capital 
Infrastructure and 
services Tourist capacity Italy arrivals in hotel establishments 

Physical capital 
Infrastructure and 
services Tourist capacity Italy arrivals in non-hotel establishments 

Physical capital 
Infrastructure and 
services Tourist capacity Total World stays in establishments 

Physical capital 
Infrastructure and 
services Tourist capacity World stays in hotel establishments 

Physical capital 
Infrastructure and 
services Tourist capacity World stays in non-hotel establishments 

Physical capital 
Infrastructure and 
services Tourist capacity Total Foreign Countries stays in establishments 

Physical capital 
Infrastructure and 
services Tourist capacity Foreign Countries stays in hotel establishments 

Physical capital 
Infrastructure and 
services Tourist capacity Foreign Countries stays in non-hotel establishments 

Physical capital 
Infrastructure and 
services Tourist capacity Total Italy stays in establishments 

Physical capital 
Infrastructure and 
services Tourist capacity Italy stays in hotel establishments 

Physical capital 
Infrastructure and 
services Tourist capacity Italy stays in non-hotel establishments 

Physical capital 
Infrastructure and 
services Tourist capacity Index of receptive density (beds per km2) 

Physical capital 
Infrastructure and 
services Tourist capacity Receptivity index (beds per inhabitants) 

Physical capital 
Infrastructure and 
services Tourist capacity Tourist intensity index (stays per inhabitants) 

Physical capital 
Infrastructure and 
services Cultural capacity 

Visitors and Revenues of State Museums, Monuments, and 
Archaeological Areas 

Physical capital 
Infrastructure and 
services Cultural capacity 

Additional services of State Museums, Monuments, and 
Archaeological Areas 
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Table 4: Indicators identified at municipal level. 

Macro Area Area Dimension Indicator 

Economic capital Economy Disposable Income pc Income per capita 

Economic capital Economy Availability of 
financial markets Bank branches [number] 

Economic capital Economy Availability of 
financial markets Deposits [euros] 

Economic capital Economy Availability of 
financial markets Loans [euros] 

Economic capital Labour market Employment Employees by sector 

Human capital Demography Migration Internal demographic migratory balance of foreigners 

Human capital Demography Migration Acquisitions of Italian citizenship 

Human capital Demography Migration Foreigners - total census balance 

Human capital Education University University enrollees by municipality of residence 

Human capital Education University Italian university enrollees by municipality of 
residence 

Human capital Education University University enrollees (scientific group) by municipality 
of residence 

Human capital Education University University enrollees (chemical-pharmaceutical group) 
by municipality of residence 

Human capital Education University University enrollees (geo-biological group) by 
municipality of residence 

Human capital Education University 
University enrollees (medical group) by municipality 
of residence 

Human capital Education University University enrollees (engineering group) by 
municipality of residence 

Human capital Education University University enrollees (architecture group) by 
municipality of residence 

Human capital Education University University enrollees (agricultural group) by 
municipality of residence 

Human capital Education University University enrollees (economic-statistical group) by 
municipality of residence 

Human capital Education University University enrollees (political-social group) by 
municipality of residence 

Human capital Education University University enrollees (legal group) by municipality of 
residence 

Human capital Education University University enrollees (literary group) by municipality of 
residence 

Human capital Education University 
University enrollees (linguistic group) by municipality 
of residence 

Human capital Education University University enrollees (teaching group) by municipality 
of residence 

Human capital Education University University enrollees (psychological group) by 
municipality of residence 

Human capital Education University University enrollees (physical education group) by 
municipality of residence 

Human capital Education University University enrollees (defense and security group) by 
municipality of residence 

Human capital Education University University enrollees by university municipality 

Human capital Health Sanitary services  Public care institutions 

Human capital Health Sanitary services Accredited private care institutions 

Human capital Health Sanitary services Ordinary acute care beds 

Human capital Health Sanitary services Long-stay ordinary care beds 

Human capital Health Sanitary services Rehabilitation ordinary care beds 

Human capital Health Sanitary services Total ordinary care beds 
Physical capital Environment Emissions 2019 - Per capita production of urban waste 

Physical capital Environment Emissions 2019 - Percentage of differentiated waste collection 

Physical capital Environment Greenery/park 
coverage 2019 - Urban green (non-agricultural) per capita 
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Physical capital Environment Greenery/park 
coverage 

2019 - Percentage of agricultural land used (SAU) on 
total agricultural land 

Physical capital Environment Water capacity 2019 - Percentage of municipal area with high 
hydraulic hazard P3 

Physical capital Environment Water capacity 2019 - Resident population at risk in areas with high 
hydraulic hazard - P3 

Physical capital Environment Water capacity 2019 - Area of consumed soil in areas with high 
hydraulic hazard - P3 

Physical capital Housing and 
household assets 

Housing stock 
construction quality 

2019 - Incidence of resident population in nuclei and 
scattered houses 

Physical capital Housing and 
household assets 

Housing stock 
construction quality 2019 - Index of housing dispersion 

Physical capital Housing and 
household assets 

Housing stock 
construction quality 

2019 - Index of concentration of building use types 
(inverse proxy of functional mix) 

Physical capital Housing and 
household assets 

Housing stock 
construction quality 

2019 - Building expansion index in centers and 
inhabited nuclei 

Physical capital Housing and 
household assets Transportation access 2019 - Private mobility (use of private vehicles) 

Physical capital Housing and 
household assets Transportation access 2019 - Daily mobility for study or work 

Physical capital Housing and 
household assets Transportation access 2019 - University presence index (universities and 

branches) 

Physical capital Housing and 
household assets 

Transportation access 
2019 - Mobility index (commuting for work reasons) 

Physical capital Housing and 
household assets Transportation access 2019 - Self-sufficiency index (commuting for work 

reasons) 

Physical capital Housing and 
household assets Transportation access 2019 - Public mobility 

Physical capital Housing and 
household assets Transportation access 2019 - Slow mobility (on foot or by bicycle) 

Physical capital Housing and 
household assets Transportation access 2019 - Percentage of Euro 5 and Euro 6 cars on total 

cars 

Physical capital Infrastructure and 
services 

Density of water 
supply 

2019 - Potable water introduced into the municipal 
network per capita 

Physical capital Infrastructure and 
services Urban road per capita 2019 - Index of compactness of urban areas 

Physical capital Infrastructure and 
services Urban road per capita 2019 - Index of fragmentation of the urban landscape 

Physical capital Infrastructure and 
services 

Urban road per capita 2019 - Incidence of population in overcrowded 
conditions 

Physical capital Infrastructure and 
services Urban road per capita 2019 - Consumed soil per capita 

Physical capital Infrastructure and 
services Urban road per capita Hotels and similar (number of structures) 

Physical capital Infrastructure and 
services Urban road per capita Hotels and similar (number of beds) 

Physical capital Infrastructure and 
services Urban road per capita Additional facilities (number of structures) 

Physical capital Infrastructure and 
services Urban road per capita Additional facilities (number of beds) 

Physical capital Infrastructure and 
services Urban road per capita Total hotels and additional facilities (number of 

structures) 

Physical capital Infrastructure and 
services Urban road per capita Total hotels and additional facilities (number of beds) 

 


