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Abstract

:

As highlighted by the UN 2030 Agenda, sustainable development is a complex and multidimensional issue that can be effectively implemented and reached at the local level. This implies the evaluation of differences and disparities between territories in order to define local priorities and support cohesion policy objectives. This need has been addressed by the Italian “National Strategy for Inner Areas”, which aims to support the growth of territories with a continuous economic and population decline. However, Inner Areas are identified by a set of indicators related to the low accessibility to Services of General Interest, neglecting other important factors that contribute to this condition. This paper proposes a critical analysis of this measurement and of the related “territorialization” of Inner Areas, by introducing a more comprehensive assessment model based on the concept of Territorial Capital (TC), which highlights a more nuanced understanding of complexities and diversities related to the potential development of a territory. In particular, the proposed model evaluates eight TC dimensions (human, social, cognitive, infrastructural, productive, relational, environmental and settlement capital), which cover a broad spectrum of Sustainable Development Goals (SDGs). In order to accurately demonstrate the differences between the results of the two evaluation methods, this paper presents the results of a case study application concerning all 377 municipalities, which compose the Autonomous Region of Sardinia (Italy). The findings of this study confirm the potential of an approach based on the Territorial Capital for place-based policymaking. TC, in fact, can become relevant for defining local priorities and supporting complex decisions, allowing governments to better design and tailor interventions for the effective and efficient management of available resources. Furthermore, these results pose new questions for future research developments in the field of sustainable and equitable development.
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1. Introduction


It is widely recognized that the transition to sustainability is a global challenge that requires local government action to be effective. As highlighted by the United Nations, the global Sustainable Development Goals (SDGs) for the period 2016–2030 [1] must be achieved at the country, region, province and district levels, calling for place-based (or territorially sensitive) development strategies and spatial plans to progressively downscale sustainability issues in different territories [2,3,4,5]. In recent decades, the increase in territorial disparities has indicated that the EU Member States have different priorities and needs regarding different sustainability dimensions, due to their different geographical characteristics and socio-economic structures (e.g., [6]).



In response, one of the main aims of the EU governments and policymakers is to strength the territorial dimension of sector policies at all governance levels for ensuring a balanced development of all territories. Within a common framework, specific operational programmes and development instruments dedicated for them are needed to correct imbalances between different Member States and to boost territorial development, with particular attention to urbanization processes and their effects upon the affected territories, [7,8,9]. The European Green Deal, with its Sustainable Europe Investment Plan and Just Transition Mechanism (2020), the Union Recovery Programme (2020) and the EU Territorial Agenda 2030 (2020), are among the most recent major European policies for local-oriented strategies at national, regional and local levels aimed at pursuing territorial equity through sustainable development [10]. In this respect, the new EU 2030 indicators and targets, especially regarding poverty and social exclusion, help candidate countries to align their policies toward EU requirements.



However, since the 1990s, efforts towards a balanced and harmonious territorial development local-based approach have been made by the European Community. The Treaty on European Union, which came into force in 1993, introduced the concept of Territorial Cohesion (Article 3, TEU) to strength the need to promote solidarity among Member States between and within countries, regions, cities and municipalities. Despite the controversial meaning of “territorial cohesion” related to a wide range of concerns [11], which still remains a goal to be achieved, there is a shared set of goals and commitments related to this concept. More specifically, cohesion policies are aimed at increasing investments to achieve higher growth in areas suffering “territorial imbalances”, and to help all territories to perform as well as possible using their own assets through place-based strategies. The political and scientific debate highlighted that these territorial imbalances are the result of complex processes linked to multiple material and immaterial elements. Accordingly, a better evaluation of local characteristics—infrastructural, natural, social and economic features—is need to increase the effectiveness of development policies [12,13,14,15].



In this context, “Inner Peripheries” (IP), which emerged in the European regional policy discourse during the 1980s and 1990s, represent potential crucial test areas for European cohesion— “laboratories” that offer opportunities to test innovative strategies and cooperation patterns. The category of IP was included in the framework of the territorial policies about ten years ago through the innovative programs GEOSPECS (Geographic Specificities and Development Potentials in Europe) [16] and PROPHECY (Processes, Features and Cycles of Inner Peripheries in Europe) [17], led by the European Spatial Planning Observation Network (ESPON) [18]. In European policies, inner peripheral areas are conceived as territories where “general performance, levels of development, access to services of general interest, and quality of life of the population are relatively worse than those of their neighbouring territories” [19]. This concept encompasses the traditional core Inner Periphery discourse, to define “peripherality” as a complex phenomenon that is enacted by multiple combinations of processes, features and evolutionary dynamics affecting the development potential of all kinds of European territories. Thus, location disadvantages related to spatial characteristics (distance and accessibility) are strictly connected with multi-dimensional marginality dynamics (economic, social, cultural, political and historical) that can arise in a specific area [20,21,22,23].



Dealing with this condition is a challenge for the European Union and their Member States, especially due to the high impact of this topic [24]. Recent studies state that the Inner Peripheries spread over 45% of the European territory and 80% of rural areas [19,20,25]. Furthermore, more than 30% of the Inner Peripheries overlap the Lagging Regions [17], a condition that moves the Inner Peripheries from a disadvantaged condition to a more positive one due to the specific EU funds allocated for these areas [21]. Moreover, in recent years, additional property tax relief measures for residents to buy property and to renovate or redevelop older housing stock, and financial incentives for businesses to locate and invest in these areas, have been promoted to improve the attractivity of the investments in these territories. For example, in 2019, the “1000 Cafés” campaign in France—run by charity Groupe SOS, with funding from the French government—supported the development of 1000 coffees in 1000 small towns with less than 3500 inhabitants to contribute to the commercial and social revitalization of small rural communities. These services are designed as regional resource environments that contribute to improving the daily lives of thousands of French people. In 2018, some Italian municipalities promoted the “Case a 1 euro” (1-euro houses) policy to combat depopulation in internal areas and to facilitate access to homes by young people. Owners are incentivized to sell their home free of charge to the municipality, which sells the property at the symbolic price of one euro, and buyers must renovate the properties within a certain time period [26].



Thus, one of the main fundamental problems is to identify these peripheral contexts through fine grain knowledge of the factors that negatively impact on territorial development. This is a starting point for accurately mapping territories and designing appropriate structural policies tailored to different local conditions [27].



Italy is one of the first European countries to have developed a specific strategy for mapping the “Inner Areas”, a particular category of the Inner Peripheries. The 2014–2020 Italian National Strategy for Inner Areas (SNAI, Strategia Nazionale per le Aree Interne), which was adopted in 2012, is one of the 2014–2020 cohesion strategies [28]. This strategy aims at enhancing people’s quality of life and economic well-being through the improvement of a range of selected Services of General Interest (SGIs) in these least-developed areas of Italy [29,30,31,32], in order to combat depopulation and socio-economic decline in these areas. Thus, the map construction of IA starts from the recognition of SGIs in different territories, as explained in the next section. However, this identification of Inner Areas does not consider other aspects that are relevant in the systemic perspective of sustainable development.



In this paper, we introduce the concept of Territorial Capital (TC), which allows for an integrated assessment of multiple localised assets—according to the four dimension of sustainability: environmental, social, economic and institutional—that affect the competitive potential of a given territory ([33], p. 1387) over time ([34], p. 19). Thus, TC can be introduced as a possible proxy to evaluate the peripherality of a territory. Accordingly, the Italian Inner Areas can be described in terms of “non valorised territorial capital”, and, consequently, development policies must have as a main goal the activation of latent local capitals ([35], p. 15). To that end, in this paper we present a novel framework for mapping peripherality through the lack of Territorial Capital that leverages open data sources in a multi-criteria spatial evaluation procedure [36]. This evaluation offers an accurate modelling of the geographic distributions of different indicators of Territorial Capital, subdivided into eight sub-dimensions (human, social, cognitive, infrastructural, productive, relational, environmental and settlement capital) at the municipal scale. The high level of detail and the high number of indicators proposed for each sub-dimension allow for a better description and understanding of the multifaceted nature of Territorial Capital than a single dimension approach.



The comparison between these two classifications—Inner Areas and Territorial Capital—is the subject of this paper. To verify the differences between the results of the two assessment methods, we applied these models to a case study from Italy. In particular, we present the results of the evaluation carried out in the 377 municipalities that compose the Autonomous Region of Sardinia (Italy). The paper is structured as follows. After the Introduction that states the research problem, Section 2 briefly outlines the background to the research, presenting the Italian Strategy for Inner Areas; Section 3 describes the evaluation methodology based on the Territorial Capital, focusing on its structure and the data sources used for calculating the selected indicators; Section 4 presents the comparative analysis between the two different methodologies and the results of the case study application; Section 5 provides a discussion of the results; and the final section provides a commentary on the potential applications and limitations of the presented framework.




2. Towards a Map of Territorial Peripherality


From the previous considerations, it follows that identifying indicators and thresholds to clearly map the Inner Peripheries is one of the main research challenges.



Over the last three decades, many tools have been developed to understand, measure and spatialize the IP. The first maps are based on the Newtonian gravity model, which has been used to analyse the spatial interactions between places based on their “economic potential” [37,38,39,40,41]. It was widely believed that the physical distance from the main centres of economic activity could determine patterns of economic growth and prosperity. However, this model has proved inadequate for understanding the wide range of socio-economic and political relations that affect the potential development of a territory [42]. As Peter Nijkamp notes, despite the Newtonian distance-decay model effects and the population masses playing a major role, other types of relational proximity indicators play a role as well: from the perspective of digital connectivity, for example, the connectivity appears to be higher between neighbouring regions in terms of physical, technological, organizational and institutional distance [43]. Thus, according to Bock ([44], p. 5), IP can be explained as the result of a lack of ‘relational remoteness’ that is different from a ‘geographical remoteness’, and that is the result of different variables.



The increasing interest in citizens’ well-being (or quality-of-life) in the least developed areas has become one of the major goals of EU Cohesion Policy [20,45] that requires «the provision of integrated bundles of public goods and services aimed at triggering institutional change, improving the well-being of people and the productivity of businesses and promoting innovation» ([46], p. XI). Contrary to the typical formulations of GDP per capita as a measure of disparity, the access to a minimum standard of “Services of General Interest” (SGIs) by citizens and economic stakeholders is introduced as “a vital precondition for balanced development” [47].



In this context, the Territorial Capital emerges as a promising approach for understanding and assessing the complexities that occur in the condition of peripherality, overcoming a purely economic perspective. Accordingly, territorial cohesion policies must improve public infrastructure goods and services—formally known as ‘Services of General Interest’ (SGIs)—tailored to places by focusing on local priorities and by taking account of functional interactions with other territories. However, although this concept is adopted in the last two of the EU’s Territorial Agendas “Towards an Inclusive, Smart and Sustainable Europe of Diverse Regions” [48] and “A future for all places” [49], Territorial Capital is still little used by policymakers and practitioners to inform their decision making. The Italian case study offers an interesting perspective on this topic.



The Italian Map of Inner Areas


The Italian settlement system is structured on a dense and differentiated polycentric network of towns and cities of various sizes of population and territory, and characteristics regarding environmental, social, economic and institutional aspects. In this context, strong imbalances and inequalities exist between cities and “minor centres” in terms of innovation processes and development dynamics, such as new services and product development based on digital technologies and information systems that require strong institutional capacity and multiple actors to be designed and implemented in urban life. In recent decades, structural transformations of the Italian economy have produced a phenomenon of the concentration and polarization of economic activity and services in big cities and large urban areas that have increased their role as an attractor of economic development and population growth [32]. These municipalities and aggregations of municipalities have become “service provision centres”, around which gravitate areas marked by different degrees of distance. In general, a greater distance corresponds to a higher level of marginalization and peripherality that affects people’s quality of life and wellbeing, leading to population decline and the abandonment of landscapes that increase the vulnerability and risk of territories.



Among the most fragile territories are the “Inner Areas”, identified on the basis of their significant distance from essential services such as education, health, mobility and virtual connectivity (internet access), considered by European society as ‘citizenship’ constituents that can be a disincentive to live and work in these places. This condition is particularly critical because the Inner Areas comprise 53% of the Italian municipalities (4261), in which reside 23% of the total population, according to the 2011 census, which is equal to more than 13,540 inhabitants resident in over 60% of the national territory [35]. For this reason, in 2012, the Italian government launched the “National Strategy for Inner Areas” (SNAI), a place-based integrated strategy aimed at reducing marginalization and demographic decline by creating the pre-conditions for territorial development (adequate goods/essential services) and promoting local development projects concerning five main areas of intervention:



	
Active territorial/environmental sustainability protection;



	
The valorisation of natural/cultural capital and tourism;



	
The valorisation of agriculture and food systems;



	
The activation of renewable energy supply chains;



	
Know-how and crafts.






In 2019, the SNAI was implemented in 72 project areas within 1,077 municipalities, in which reside 2,072,718 inhabitants, with a national investment of over EUR 590M, in addition to European Structural and Investment Funds (ESI funds) and other public-private financial resources [50]. In 2021, the SNAI became the backbone of the Italian National Recovery and Resilience Plan (PNRR), which allocated specific amounts of funding for interventions in these areas that suffered the greatest impact of the COVID-19 pandemic [18].



The classification of Inner Areas overcomes the traditionally used urban–rural dichotomy [51] to identify territories characterized by peripherality in functional–spatial terms (Nitz, 1997). The general definition of Inner Areas introduced by the SNAI is related to those territories with a “significant distance” from centres with “essential service” provision, two concepts that have only been deemed as such by the collective assessment of the communities living in these areas ([35], p. 23). In detail, the map of the Italian Inner Areas (2020) was obtained in two consecutive steps:




	
The identification of a “service provision centre” (municipalities or a group of municipalities) that offers all three categories of essential services: a first-level emergency care hospital (health services), a secondary school, according to the Italian education system (education) and a regional category railway station (mobility);



	
The evaluation of the average travel times from the nearest service provision centre for all the other municipalities, calculated with geographical information systems (GIS) software. The calculation was carried out by using the centroids of the census tracts that contains the town hall.








After the analysis based on these distances, all the municipalities were divided into five main categories (see Figure 1):




	
“Poles” and “Inter-municipal Poles” recognized as “service centres”;



	
“Urban belts”, within a distance of up to 27.7 min;



	
“Intermediate areas” within a distance between 27.7 and 40.9 min (1.928 municipalities);



	
“Peripheral areas” within a distance between 40.9 and 66.9 min (1.524 municipalities);



	
“Ultra-peripheral areas” within a distance over 66.9 min (382 municipalities).










3. The Territorial Capital Classification


Unlike the Inner Area classification, the proposed framework aggregates eight main dimensions of the Territorial Capital—human, social, cognitive, infrastructural, productive, relational, environmental and settlement capital (see Table 1)—identified on the basis of the literature review. In particular, we refer to those Italian studies that have developed a comprehensive set of criteria to describe and measure different material and immaterial aspects related to the concept of Territorial Capital [52,53,54,55,56,57,58]. Among these, we chose the eight dimensions proposed by Brasili in 2012 [58] and used by Amodio et al. in 2019 [57], but we propose different indicators according to our TC dimension definition and the data available for the Sardinian territory (see [36]).



The choice of indicators for the assessment of each of these eight capital dimensions derived from the need to use open data that can be updated easily. The set contains 33 indicators in total that are related to both material elements, such as the equipment of infrastructure and buildings, or natural resources and intangible assets such as wellbeing, knowledge and social cohesion that are drivers of innovation and economic growth, as detailed in Table 1.



This articulated structure allows for the integration of different levels of knowledge from different disciplines, institutions and sectors. Such an approach is defined to better support cross-sectoral policies, and multi-objective strategies and interventions, according to the 17 SDGs of the 2030 Agenda. Only four Goals (SDG 5, SDG 6 and SDG 14) are not included in the proposed model.



Furthermore, this structure simplifies the complexity of a territory with simple, understandable and communicable indicators that are easily calculable in different contexts. This allows the achievement of consistency and uniformity in reporting outcomes, in order to easily compare various territories, constituting a platform that enables dialogue and the exchange of best practices.



Calculation Procedure


The calculation procedure is composed of three steps. In particular, for each municipality:




	
First, the eight categories of capital are calculated, using various sources of local data from national and regional authorities and statistical institutions such as the Italian National Institute of Statistics (ISTAT), the Italian Ministry of the Environment, the Institute for Environmental Protection and Research (ISPRA) and different regional geographic information systems.



	
Second, the aggregate index of each capital is calculated as a mean value of min-max scaled ([0,1]) sub-indicators respective to that category capital.



	
Third, the aggregate Territorial Capital Index (TCI) is calculated, as well as the average of the indices of each sub-capital. The TCI values range from: 0–0.14 (extremely low), 0.15–0.29 (very low), 0.30–0.44 (low), 0.45–0.59 (middle), 0.6–0.74 (high), 0.75–1 (very high). We consider peripheral areas as the municipalities with “extremely low” and “very low” scores.








A geographic system was constructed and used to collect all data and calculate all indicators, providing a platform that is useful to investigate the global performance and the specific values of the eight different categories of Territorial Capital. The user frontend of the software tool, deployed through web mapping platform Mango, further allows for manipulating the evaluation structure by modifying or adding indicators, weighing them, spatially aggregating the municipalities by proximity or by administrative division, and producing historical series and customisable maps.





4. Comparison between Inner Areas and Territorial Capital Classification


4.1. A Case Study Application: Sardinia Region (Italy)


To verify similarities and differences between the concept of peripherality in Inner Area and the Territorial Capital classifications, this paper presents the comparison between the results of these two models using a case study: the Sardinian Region (Italy). Sardinia is a relevant case study for our analysis because it is composed of 377 municipalities with different territory size and population densities, natural environments, facilities and infrastructures, local economies and labour markets.



For the IA classification, we extracted the data of Sardinia from the official documents of the SNAI, while for the TC classification we calculated the value of the TCI for each municipal unit, as explained in the previous section.




4.2. Results


According to the SNAI, in the Sardinia Region, over 43% (162) of the total municipalities and around 21% (337.073) of the total population live in areas classified as peripheral and ultra-peripheral (see Figure 2 and Table 2). The evaluation of the Territorial Capital offers a different scenario. In this model, we consider peripheral territories as those with very low and extremely low scores. In this case, over 27% (103) of the total municipalities and around 14.6% (232.693) of the total population live in these areas (see Figure 2 and Table 3).



A detailed analysis reveals that 21.5% (81) of the total municipalities classified as “central” (IA-A,B,C,D) in the IA model become “peripheral” in our model (TC-E,F) (Figure 3):




	
One of the two municipalities classified as Intermunicipal poles (IA-B) in the IA model, have an Extremely Low (TC-E) Territorial Capital;



	
Among the 104 municipalities classified as Urban Belts (IA-C) in the IA model, 30 have a Very Low (TC-E) Territorial Capital and another 12 municipalities have an Extremely Low (TC-E) Territorial Capital;



	
Among the 103 municipalities classified as Intermediate (IA-D) in the IA model, 23 have a Very Low (TC-E) Territorial Capital and another 5 municipalities have an Extremely Low (TC-F) Territorial Capital;



	
Four municipalities classified as Peripheral (IA-E) in the IA model have an Extremely Low (TC-F) Territorial Capital.








On the contrary, 34.5% (130) of the total municipalities classified as “peripheral” (IA-E,F) in the IA model become “central” in our model (TC-A,B,C,D):




	
Among the 111 municipalities classified as Peripheral (IA-E) in the IA model, 5 have a Very High (TC-A) Territorial Capital, 16 have a High (TC-B), 38 have a Medium (TC-C) Territorial Capital, and 34 have a Low (TC-D) Territorial Capital;



	
Among the 51 municipalities classified as Ultra-Peripheral (IA-F) in the IA model, 1 has a Very High (TC-A) Territorial Capital, 9 have a High (TC-B), 17 have a Medium (TC-C), and 10 have a Low (TC-D) Territorial Capital.








Only 45 municipalities have a similar evaluation (IA-E/TC-E and IA-F/TC-F).





5. Discussion and Conclusions


Inner Peripheries are fragile European territories characterized by both peripherality and marginality features (e.g., population decline, low levels of economic potential and weak territorial cohesion). Therefore, current policy making and planning, especially in these contexts, need to define tailored strategies by considering local resources. The Italian case study offers an exploratory case study to analyse the current methodology implemented by the National strategy (SNAI), in order to describe and map the Inner Peripheries.



For this purpose, we defined an alternative evaluation based on the concept of the Territorial Capital, which proposes an articulated set of local-specific indicators, allowing for a more detailed analysis. Both AI and TC assume the diversity and complexity of the Italian peripheral areas as a starting point for suggesting an overlap between a ‘national outlook’ and different ‘local outlooks’, in order to “avoid both the ‘illusion of a local project’—believing that the areas are equipped with all the economic and cognitive resources needed to carry out efficacious development strategies—and the ‘unreality of a national project’—believing that a national strategy is capable of achieving its objectives without the input of local communities” ([35], p. 18).



The findings of this study demonstrate the potential of TC for effective local policy making and planning. The observation of the results obtained using the two models reveals a significative difference in the geographic location of peripheral areas. The 162 municipalities classified as peripheral by the IA classification are mainly located in the eastern areas of the Region, while the TC classification displays a more articulated pattern. The higher set of indicators, in fact, determines a better understanding of different factors that affect peripherality, as defined in the TC evaluation. Thus, the TC classification is often sensibly different from the IA model, suggesting that better knowledge of local context enables local authorities to focus on appropriate issues and actions for the specific territorial context.



The TC offers an extensive and integrated framework that allows for a customizable evaluation that involves clues for decision making, regarding strategic decision making and the evaluation of the impacts of specific interventions. The TC evaluation “measures” the current performance in a particular area of analysis (sub-capitals), but also provides information about the potential of the development of a territory in this area. Thus, TC supports the development of integrated strategies incorporating different sustainability priorities, such as increased occupational performance (rif. Human Capital), social cohesion (rif. Social Capital), cultural richness (rif. Cognitive Capital), accessibility (rif. Infrastructural Capital), innovation (rif. Productive Capital), institutional capacities (rif. Relational Capital), competitiveness in agriculture (rif. Environmental Capital) and settlement viability (rif. Settlement Capital). It is evident that strategies with less consideration of these aspects may be less effective, especially for the development of peripheral areas.



One limit of the proposed TC evaluation is that it does not consider agglomeration factors. Some indicators also need to be investigated at a larger scale because they are related to processes that cross the municipal boundaries. In this regard, the findings of this study are useful to further understand these territorial functional relations that are crucial to enhancing integrated, multi-sectoral, collaborative and inclusive policies and interventions. From this information can be identified best policies and planning for the diffusive impacts of actions within these areas.



Finally, a possible extension of this model can be the incorporation of new indicators to also cover the four Sustainable Development Goals (SDG 5, SDG 6 and SDG 14) that are not included in the current version. This is due to the difficult collection of data at the municipal scale for all 377 Sardinian municipalities included in this study. This aspect needs more attention from the regional authorities who are responsible for local statistics. The selection of a set of indicators useful for monitoring and evaluating the SDG 14 targets is relevant in an island context such as Sardinia, where to prevent and reduce marine pollution from land-based activities (target 14.1), manage and protect marine and coastal ecosystems (target 14.2), and conserve coastal and marine areas (target 14.5) are actions that directly affect most of the regional territory.
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Figure 1. The Map of Strategy for Inner Areas (IA): general map (left) and the detail of inner areas (right) (Source: SNAI 2020). 
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Figure 2. Comparison between the 2020 Strategy for Inner Areas (left) and the Territorial Capital (right) classifications. 
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Figure 3. Correspondences between the Strategy for Inner Areas (IA) and Territorial Capital classification (TC). 
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Table 1. The proposed “Territorial Capital Index”, data from: the Italian Statistical Office (ISTAT), the Institute for Environmental Protection and Research (ISPRA), the Italian Ministry of Health, the Italian Ministry of the Interior, the Electrical Services Manager (GSE), the National Third Sector Register (RUNTS) and different Sardinian Regional Offices (revised from [36]).
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	Dimension
	Description
	Indicators
	Related SDGs





	Human Capital
	HC evaluates the level of education, training and skills of the inhabitants. These attributes can be related to a major ability to perform labour and individual’s productivity. We also measure two major demographic processes, the population ageing and population migration, to assess territorial attractiveness and vulnerability.
	(1.1) Old-age Index;

(1.2) Specific Employment Rate;

(1.3) Education Index;

(1.4) Migratory balance.
	SDG4

SDG 8



	Social Capital
	SC evaluates the level of participation and co-operation within or among community groups and current endogenous bottom-up development processes. The main goal is to enhance solidarity and

activism associated with a higher propensity to work together.
	(2.1) Voting Population;

(2.2) Voluntary Associations;

(2.3) Expenditure for Social Services;

(2.4) Socio-Educational Users.
	SDG 10

SDG 11

SDG 17



	Cognitive Capital
	CC refers to knowledge and human intellectual activity that can be enhanced by new technologies and reinforced by cultural experiences. This includes infrastructures, services and funds for providing intellectual and cultural services.
	(3.1) Cultural and Recreational services;

(3.2) Expenditure for Culture;

(3.3) Broadband Accessibility;

(3.4) Social Promotion Associations.
	SDG 9

SDG 10

SDG 17



	Infrastructural Capital
	IC includes infrastructural assets, such as transport, healthcare and public safety services, that allow connections, attract people and investments, and promote local economic growth and the competitiveness of the territory.
	(4.1) Health Services;

(4.2) Suburban Public Transport;

(4.3) Postal Offices;

(4.4) Police Stations.
	SDG 3

SDG 9

SDG 11



	Productive Capital
	PC is typical of the classical “capital” theory and refers to both variable and constant capital. It is evaluated through local entrepreneurship and

innovation. We consider business networks and incubators, and the economy of tourism potential that provide information about the territorial productivity.
	(5.1) Entrepreneurship Index;

(5.2) Tourism Accommodation Capacity;

(5.3) Start-up Companies;

(5.4) Average Income.
	SDG 8



	Relational Capital
	RC evaluates the “relational goods” that depend on people’s social interpersonal relationships. These goods are important to enhance co-operation and synergies between different territorial actors. We also evaluate services, funds and abilities that can improve the production and efficiency of public service delivery.
	(6.1) Public Funding;

(6.2) University Students;

(6.3) Bank Branches;

(6.4) Business Networks.
	SDG 4

SDG 8

SDG 16



	Environmental Capital
	EC includes goods and services provided by natural environments: the endowment of renewable and non-renewable stocks of natural resources such as public green areas and the agricultural land. Furthermore, EC evaluates the exposure to environmental risks and the sustainable management of natural resources.
	(7.1) Parks and Protected Areas;

(7.2) Utilized Agricultural Area;

(7.3) Areas at Risk;

(7.4) Waste sorting;

(7.5) Sustainable Energy.
	SDG 2

SDG 7

SDG 11

SDG 12

SDG 13

SDG 15



	Settlement Capital
	SC refers to the human settlement quality. Thus, SC evaluates the elements that significatively affect people’s lives, such as the housing structural conditions and the age of buildings that can be directly related to energy consumption and, consequently, to the housing costs. Furthermore, we consider the presence of uninhabited houses as a degradation factor and the average income from buildings as a proxy of housing quality.
	(8.1) Uninhabited Housing;

(8.2) Housing Quality;

(8.3) Average age of buildings;

(8.4) Average income from buildings.
	SDG 1

SDG 10

SDG 11
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Table 2. Classification of Sardinian municipalities based on the SNAI classification: categories IA-E and IA-F are associated to a peripheral condition (Source: SNAI 2020).
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	Classification of Municipalities
	Code
	Number of

Municipalities
	Percentage of Municipalities
	Total Population (2020)





	Poles
	IA-A
	6
	2%
	414,914



	Intermunicipal poles
	IA-B
	2
	1%
	21,601



	Urban Belts
	IA-C
	104
	28%
	571,447



	Intermediate Areas
	IA-D
	103
	27%
	245,009



	Peripheral Areas
	IA-E
	111
	29%
	214,299



	Ultra-peripheral Areas
	IA-F
	51
	14%
	122,774



	Total
	
	377
	100%
	1,590,044
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Table 3. Classification of Sardinian municipalities based on Territorial Capital (TC) scores: categories TC-E and TC-F are associated to a peripheral condition (elaborated by authors).
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	Classification of Municipalities
	Code
	Number of

Municipalities
	Percentage of Municipalities
	Total Population





	Very High (0.75–1.00)
	TC-A
	15
	4%
	181,720



	High (0.60–0.74)
	TC-B
	52
	14%
	432,815



	Middle (0.45–0.59)
	TC-C
	105
	28%
	491,512



	Low (0.30–0.44)
	TC-D
	102
	27%
	251,304



	Very Low (0.15–0.29)
	TC-E
	75
	20%
	182,802



	Extremely Low (0.00–0.14)
	TC-F
	28
	7%
	49,891



	Total
	
	377
	100%
	1,590,044
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