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Abstract: This contribution is part of the context of studies on the prospects of eco-oriented territo-
rial rebalancing involving the settlement networks of inland areas. These are characterised by the
contrast between socio-territorial disadvantage issues and opportunities to reuse physical resources
within the broader framework of territorial regeneration and the revitalisation of local identities. In
Italy, the region of Sardinia represents one of the most suitable operational contexts for the study of
this relationship due to the presence of a natural context that dominates the urbanised areas and a
deep, and in some ways still intact, cultural identity. Between nature and culture lies the issue of
urban settlement structures, which are progressively being emptied due to depopulation and aban-
donment, and which require responses to revitalise territories integrated with the now inescapable
ecological–environmental needs. This study proposes the formation of an initial platform of indicators
to describe the effects of land abandonment through a multidimensional approach to highlight the
potentials and weaknesses of the natural, urban, and socio-cultural heritage. The scale of observation
and comparison concerns urban centres and small towns in the province of Sassari in the Region of
Sardinia (Italy). The creation of an integrated set of maps highlighting deficiencies, vocations, and
unexpressed potentials are the first results of the observation methodology adopted; these residual
potentials can be used to design possible redevelopment and regeneration strategies based on the
specific vocations of territories and urban settlements.

Keywords: culture and society; abandonment risk; strategic urban planning; land recovery

1. Landscapes and Interconnected Risks

The landscape is one of the most important references—in terms of its scale and
complexity—for ‘judging’ territorial phenomena of natural and/or anthropogenic origin.
This study deals with the representation of landscape risk, manifested in the various forms
of abandonment, in a sub-regional territorial context strongly characterised by tensions be-
tween certain development drivers and the enduring socio-economic order still preserved
in the slow and coherent evolution of settlement forms. The anthropic dimension of the
landscape highlights the vocations and unexpressed potentials of territories, which can be
traced back to the sphere of values based on which local disadvantages are selected; the
landscape risk results from the asymmetry between territorial resources and the location of
the population, in short, the degree and forms of abandonment. This aspect of landscape
risk is now increasingly and irreversibly linked to the growing anthropogenic pressure re-
sulting from lifestyles based on productive efficiency rather than the resilience of ecological
and natural systems.

1.1. Nature and Culture of Landscapes

The concept of the landscape encompasses a wide range of knowledge, which, while
contributing to different interpretations and representations, attempts to regulate the
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dialectic between natural structure and anthropic transformations [1], summarised in the
terms ‘pristine landscape’ (Urlandschaft) and ‘cultural landscape’ (Kulturlandschaft) [2].

Sauer, with his physiognomic approach, provides an interesting integrated interpre-
tation: the landscape has an ‘organic quality’ because it is a part of the real territory with
recognisable characteristics. A landscape can be defined as ‘an area consisting of a distinct
association of forms, both physical and cultural’ [3]. The natural landscape is the landscape
as it existed before human intervention. It consists of a collection of natural landforms:
mountains; hills; plains; plateaus; lakes and watercourses; vegetation; and other landscape
elements [4]. The cultural landscape, on the other hand, is that which has been modified
by human use (agriculture and grazing), its economic exploitation (factories, industries,
and production sites), or its modification (settlements and urbanity of various origins and
types); in 1992, the United Nations recognised human interactions with natural landscapes
as cultural landscapes. [5].

As a reference for functional classifications for protection, conservation, and devel-
opment actions of settled communities, further degrees of relationship between anthropic
action and the original spatial order can be taken: (1) built landscape; (2) organically devel-
oped landscape; (3) associative landscape. In 2000, the European Landscape Convention
reaffirmed the perceptual component of landscape as a discriminating factor that allows us
to reconstruct both the interactions between nature and living species and the deep, often
hidden, processes of transformation [6,7] and to interpret their modes of interaction [8,9].

Landscape culture, understood as the ability to distinguish and combine its compo-
nents in several dimensions, is embodied in a holistic view through the coupling of different
landscape systems [10]. It is through these systems that man perceives and evaluates their
existence and, at the same time, interacts with them by transforming and creating them [11].

The ‘culture of the landscape’ implies the inseparability of its material and immaterial
dimensions in the progressive affirmation of a territorial identity whose character derives
from the action of natural and human factors and their interrelationships [12].

1.2. The Environmental Issues and the Landscape Risk

Territorial dynamics, driven by the progressive evolution of lifestyles and increasing
anthropogenic pressures, raise the question of the compatibility between consolidated
historical forms (natural and artificial) and the current transformations required by territo-
ries in global competition; these transformations have reached such proportions that they
are leading to the progressive alteration and impoverishment of the original natural and
identity characteristics of landscapes [13].

The growing availability of technology has boosted humanity’s capacity to modify
the natural landscape, which, however, does not become the cultural landscape due to
irreversible large-scale transformations with definitive consequences for the climatic and
ecosystemic order [14]. The World Economic Forum’s Global Risk Report 2023 points
out that landscape degradation leads to diminishing natural resources, collapsing local
economies, increased conflict and forced migration [15]. In Italy, as elsewhere, the uncon-
trolled growth of cities and their expansion into the countryside has profoundly altered the
landscape, resulting in enormous land consumption, reduced biodiversity, and increased
energy use [16].

Today, the processes of land use and exploitation, superimposed on the depopulation
and abandonment of sites, have consequences at different scales, both urban and territorial.
The combination of demographic dynamics and deindustrialisation processes has created
several abandoned landscapes that still contain resources—natural and man-made—from
which the regeneration and urban reconnection of these places could start, also in the
broader context of the ecological transition strategy outlined in the United Nations (UN)
2030 Agenda for Sustainable Development (SDGs) [17,18].

The condition of abandonment implies the presence of a substantial endowment
of unused assets whose vocations (intrinsic characteristics) and unexpressed potentials
(extrinsic or contextual characteristics) redefine the ways of ‘implementing urban and
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territorial planning a new state of necessity capable of seizing a historic opportunity for
concrete transformation’ [19]. Thus, derelict goods and places offer innovative planning
opportunities to reconnect pre-existing resources with people and lifestyles [20].

This implies a broader vision of a common landscape restoration plan and an aware-
ness of embodied resources as legacies of past eras and lifestyles. From the perspective of
possible cross-sectoral and multi-level cooperation between stakeholders and institutional
decision-makers, interlinked landscape risks could be addressed, promoting effective inter-
ventions across institutional, political, and national boundaries and restoring productive
conditions for long-term resilient areas [21].

1.3. Contents and Aims

This paper proposes the construction of a queryable database that, through a series
of parameters on the state of the main components of the territory of Northern Sardinia
(Figure 1), describes the detailed vitality/abandonment conditions of the municipal units
with reference to natural, urban, and socio-cultural aspects.
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Figure 1. Framing of the territories under analysis. (Our processing).

Using spatial analysis tools (GIS) and starting from the official data available on
the portals of the competent national institutions—public bodies and institutions that
provide aggregated data for specific uses—this study provides analyses aimed at a synthetic
reading of the natural, urban, and socio-cultural components of the area under study,
through indices and maps at different levels of aggregation. The summary results identify
criticalities and potentials that can support subsequent planning and related revitalisation
actions for specific areas and urban centres [22,23].

Therefore, the title recalls the double value of the proposed methodology: on the
one hand, a container of knowledge useful to represent the value of the landscape—here
understood as the set of physical systems (abiotic and biotic components and built ap-
paratuses) and flow systems (the established communities, their quality of life and their
economic-productive characteristics)—the area analysed; on the other hand, a survey of
landscape risk, here reduced to the concept of abandonment of structures that have modi-
fied the natural landscape but that, being without function, do not even constitute a cultural
landscape. The model then provides measures of the degree of landscape value and the
degree of abandonment, which, interpreted through a correlation of their different compo-
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nents, provide a basis of useful information for planning rehabilitation and revitalisation at
different scales.

This paper is divided into six parts: Section 2 (Materials) provides a general description
of the study context in terms of the main measures of the degree of abandonment and, more
generally, of the landscape’s environmental, material, and socio-economic vulnerability;
Section 3 (Method) describes the procedure via which the most relevant information was
selected and aggregated in order to construct the most representative synthetic indices of
the study context in terms of landscape risk; Section 4 (Application and Results) presents
the results and the main interpretations of the natural, urban, and socio-economic contexts
in an organic way; Section 5 (Discussion) discusses the results through comparisons and cor-
relations between landscape risk and the drivers of abandonment; Section 6 (Conclusions)
summarises the main lines of this study, indicates some of its limitations, and outlines the
main perspectives.

2. Materials

Sardinia covers an area of 24,100 square kilometres and is the second-largest island in
Italy. It is made up of 377 municipalities divided into four provinces, the capital of which
is Cagliari.

Sardinia’s geographical position, eccentric with respect to the main Mediterranean
routes, has favoured the development of indigenous flora and fauna that has evolved,
being protected from contamination and hybridisation [24].

For this reason, too, Sardinia has always been sparsely populated. It experienced a period
of intense demographic growth between 1920 and the second post-war period, maintaining
the highest birth rate in Italy, but with the beginning of the 21st century, the trend reversed [25].
Between 1991 and 2001, there was a decrease of only 2%, which shows considerable stability
of the population, to some extent reproducing the Italian trend (Figure 2).

The case study of Sardinia stands out as a particular case within the European macro
issue of depopulation and shrinking cities. The phenomenon appears to be rather complex,
difficult to define unambiguously and interrelated with external factors that depend entirely
on the context in which it occurs, taking on very different connotations and dynamics [26].
For this reason, it is very difficult to compare different methodologies, which, in order
to be valid, must be based on knowledge of the specific characteristics of the reference
context [27]. The effects of depopulation and the abandonment of large parts of cities draw
attention to the opportunities offered by the availability of living and working spaces to be
rewritten, economies to be reinvented, and social plots to be reconstructed for the formation
of a new culture of urban and territorial planning that takes into account these dynamics,
which are no longer unprecedented [28].

The Sardinian region, thanks to its isolation, has preserved a landscape that is still very
natural and precious in the face of the crisis that more ‘consumed’ regions are facing. At the
same time, however, the sparse population increases the risk of shrinkage, and the inadequacy
of services, especially accessibility, aggravates the situation of small inland communities.

In Italy, as part of the National Reform Programme (PNR), the 2014–2020 Partner-
ship Agreement defined the National Strategy for Inner Areas (SNAI) in 2014, with the
aim of defining an organic governance framework to halt the demographic decline and
relaunching the economic development of territories [29]. In total, the SNAI identifies
124 project areas covering 1904 Italian municipalities. Initially, Sardinia was included in
the SNAI with two experimental areas—Alta Marmilla and Gennargentu Mandrolisai—to
which two other areas—Barbagia and Valle del Cedrino—were added. The number of
municipalities included in the four areas identified is 318, representing 84% of the total
number of municipalities in the region [30,31].

The demographic dynamics reflect the crisis of production and the agricultural and
pastoral settlement that manifested itself in the last decade of the 20th century. In fact, the
population moved towards the more integrated economies of the province of Cagliari and
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towards the eastern coasts, attracted by the demand expressed by the tourist sector in these
areas (Figure 3) [32,33].
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The economy of Sardinia today is mainly based on the tertiary sector (78% of the
workforce), driven by tourism and the seaside. The primary sector accounts for 6.2% of em-
ployment and is mainly based on sheep farming. The manufacturing sector, represented by
the metallurgical (Porto Torres), chemical (Ottana), and petrochemical (Olbia and Cagliari)
industries, accounts for the rest of the workforce (Figure 4) [34].
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Figure 4. Articulation of the three economic macro-sectors and the incidences of industries in
percentage (a) and with respect to ATECO economic activity classifications (b), where (A) agriculture,
forestry, and fishing; (B–E) mining, manufacturing, energy, and water supply; (F) construction; (G–J)
trade, transportation, accommodation and catering, information, and communication; (K–N) financial,
insurance, real estate, professional, and scientific and support services; (O–T) public administration,
education, health, and other. (Our processing).

After the Second World War, the ‘Rebirth Plan’ was devised to improve the socio-
economic situation of the island, which was in a deep state of backwardness. Launched in
1962, it financed various entrepreneurial and industrial initiatives until 1975 [35]. However,
the plan did not have the desired results, mainly because the establishment of petrochemical
industries did not act as a driving force for the entire region, and social structures did
not follow the political intentions of the plan’s creators. To this day, Sardinia suffers from
organisational, infrastructural, and productive difficulties due both to the wrong choices
made in those years and to a socio-cultural structure that has changed little since the
1950s [36].

Local economies are unable to compete with global markets, and employment oppor-
tunities in the inland areas are diminishing; the result is the abandonment of areas and
small villages. The productive landscapes of the past become landscapes of abandonment
as people migrate to the coasts, where seasonal tourism attracts both inland inhabitants
and new residents. In this way, the primary services of the interior disappear while those
of the coast are strengthened, a region that resembles a ‘crater, empty in the centre and full
on the sides, like an empty shell’ [37].

Case of Study

This study focuses on the province of Sassari, in northern Sardinia, which is the area
most affected by the demographic flows and socio-economic changes described. This area has
been analysed and described in terms of its natural, urban, social, and economic systems.

In 2016, the Province of Sassari acquired (Regional Law No. 2 of 4 February 2016)
the territories of the municipalities of the former Province of Olbia Tempio, becoming
one of the largest provinces in Italy with an area of 7692 square kilometres divided into
92 municipalities (Figure 5a). It is the most populous province in the region, with a total
population of 493,788 inhabitants (Figure 5b,c).
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Figure 5. (a) Map of the provincial municipalities to be analysed; (b) ranking of the population per
municipality in Sassari compared to the total of the other provinces in the area; in this representation,
the average colour of Sassari province shown in the graph (c) is detailed by municipality based on a
corresponding shade; (c) population of the four provinces in Sardinia. (Our processing).

This is probably due to the better quality of transport and travel services to and from
the island: the province of Sassari is home to two of Sardinia’s three airports (Olbia and
Fertilia–Alghero) and two of its three ports (Olbia and Porto Torres).

In terms of landscape, this area is characterised by rugged coastlines with different
geological features and colours, while the northeastern area is predominantly mountainous,
with the famous granite reliefs of Gallura.

This part of the region, Gallura, can be considered a separate entity in economic
and demographic contrast to the rest of the island and is, therefore, interesting to study.
Since the 1960s, the historical region of Gallura has been internationally renowned for its
cork and granite industries, which in the last two decades have become less competitive
on international markets due to transport costs, leaving large areas of the territory to
be profoundly altered and abandoned. Disused production sites and quarries that are
no longer in use are a threat to the landscape—they do not represent either the natural
landscape or the cultural landscape but rather disturbing elements for both categories,
which can, however, be transformed.

3. Method
3.1. General Premises

This work is part of a more general research path concerning the identification of
ecologically oriented regeneration processes of the urban-building heritage of fragile territo-
ries [38–40]. It explores the spatial framework with reference to the four general categories
of the natural, urban, social, and economic systems; each of them is observed in detail
through different levels of depth [41,42].

This observation is structured according to a hierarchical scheme that organises the
elementary spatial units (iUs) extracted from official sources. At the last level of the work
breakdown structure (WBS) are the IUs that express more synthetic characteristics and
capabilities that can be directly attributed to the four previous systems [43].

The result is the formation of a searchable information system for the calculation of complex
indices to compare municipalities in the province by correlating different aspects—natural,
urban, social, and economic—describing the territorial structure observed.
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The aim of this knowledge framework is to support policies aimed at redressing
the territorial handicaps resulting from the asymmetric development between coastal
and inland areas, the latter often suffering from the conditions of inaccessibility of small
centres located in inaccessible areas. In these areas, local communities still express a strong
attachment to the territory and to the endogenous principles of sustainable development,
places rich in natural, social and cultural resources, but at the same time facing significant
risks of abandonment.

3.2. Sources and Data

The objective of ‘Recovering Abandoned Landscapes’ requires a reliable information
base for comparing different information spatial units (iUs) to select similar or
converging groups.

These relationships could be used to delineate spatial areas with similar problems and
a similar potential for recovery.

Data sources are as follows:

1. With reference to the natural context, the Territorial Landscape Plan (PPTR) of the
Region of Sardinia, the Geological and the Land Use Map from 2008, accessible on
https://www.sardegnageoportale.it/ (accessed on 2 February 2023). The first shows
the structure of the main systems with reference to the land aggregations that form
homogeneous landscapes, while the two maps provide quantitative information on
the abiotic and biotic components;

2. The database of the Italian National Statistics Institute (NSI) from 2011, with specific
reference to the entire database on the details of the municipality and to the Census
Section (CS) for the basic information on social, economic, and urban system aspects;
the ‘8000 Censuses’ sections, which offer an ordered selection of general databases
for the purpose of presenting the phenomenon of social vulnerability; the ‘Italy in
detail’ section, which includes the main municipal data of civil interest of the NSI
(geographical, demographic, register, economic-productive, employment, patrimonial,
etc.), important for the section dedicated to the urban system; the portals of the
‘Italian Municipalities’, which make it easier to consult data on demographic and
income dynamics to describe the social system and aspects of income distribution; the
Statistical Atlas of Municipalities (2011), with specific reference to ATECO (2007) data
describing the production system of the territory;

3. The database of the Italian Real Estate Market Observatory (REMO)—by the Revenue
Agency—provides general information on the structure of real estate; REMO data
refer to the period from 2006 to 2022 and are aggregated in

- the Microzones (MZ), consisting of five main classes aggregating 34 subsets
distinguishing historical centres, semi-central and peripheral areas, industrial or
craft areas, coastal and rural areas;

- residential buildings, economic dwellings, boxes, industrial buildings, typical
buildings, laboratories, warehouses, shops, offices, structured offices, villas, and
cottages (by a topology);

4. The database of the Regional Plan of Mining Activities (PRAE), which lists the mining
concessions and authorisations of the companies operating in Sardinia (updated
to 2004): the PRAE also identifies active and inactive (i.e., upgraded or abandoned)
quarries. This information tool has made it possible to measure both the degree of
exploitation and anthropisation of the territory to produce traditional buildings and
the possibilities for reactivating this production chain as an important part of local
identities underlying a consolidated building culture.

The remaining data relating to climate, some production system specifications (i.e., for
the agricultural system, PDO, and PGI products), and the wealth distribution index (Gini
index) have been extracted from the platforms certifico.com and urbanindex.it (referring to
2018 and 2015, respectively).

https://www.sardegnageoportale.it/
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3.3. The Model

The proposed model coordinates information units at different levels of description and
evaluation. The information apparatus is structured in the form of a database in which the
records (rows) are the territorial units (tU) that carry the information, and the fields (columns)
are the attributes, i.e., the information units (iU). The attributes are divided into denoted and
connotated; the former is of a mainly descriptive type, and the latter is of a mainly evaluative
type. The latter are, in fact, representations of the value of everything from the point of view
of the previously identified criteria that describe its capacity to be valuable.

3.3.1. Territorial Units

The information base consists of three different databases (Figure 6):

1. The first works at the municipal scale with the details of the NSI CS and consists of
5170 tUNSICS and 140 iUNSICS (the information units provided by the NSI database);

2. The second consists of the areas identified by the MZs coming from the Real Estate
Market Observatory (ReMO) of the National Revenue Agency (NRA), which extends
to the 92 municipalities under study, forming a database of 3814 tUReMOMZ. Since
the latter distinguish historical centres, zones of the first and second expansion, com-
mercial and industrial zones, peripheral and coastal zones, and rural areas, through
the functions of spatial association, the CS belonging to each MZ has been identified
in order to be able to enrich the territorial real estate information (Real Estate Territo-
rial Information) with the socio-economic and building information (Socio-economic
Building Information) coming from the NSI at the retail of CS, thus being able to link
heterogeneous levels of information related to different systems. This intermediate
information apparatus consists of two sub-databases that coordinate a total of 5170 tUs
and 1020 iUs (30 iUNSICS for each of the 34 ReMO MZs);

3. The third database consists of the Municipalities bounded by the NSI in 2023 and
according to the 2011 survey. It uses the aggregations of the iUs attributed to each
tUs of the two above-mentioned databases and elaborations made on the basis of
the available thematic maps. The last database, which represents the entire set of
observations and indices for all municipalities and is the main basis of the evaluation
model, is composed of 92 tUNSIM (rows) and a total of 527 iUNSIM (columns).
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3.3.2. The MAVT-Based Model

A model of multicriteria analysis based on the Multi-Attribute Value Theory
(MAVT) [44–47] has been developed to characterise and compare the different main tUs
on the basis of different value capacities, i.e., on the basis of different evaluation criteria.
This capacity is expressed in the attitudes of the territories towards ecologically oriented
redevelopment by each of the tUs that make it up.

The evaluation model used here is part of the operational research tools within the
multidimensional analysis referred to by the tools that support shared decision-making
processes, extending the knowledge of the utility sphere to the value sphere [48]. The first
concerns mainly functional aspects, and the second also includes variables that refer more
or less directly to ethical and aesthetic values [49].

The proposed model coordinates the cognitive process by means of a Work Breakdown
Structure (WBS) [50,51], that is, a scheme of progressive unbundling of the main criteria in
iUs that increasingly detailed information up to the information sources represented by
different measures.

At all levels of aggregation, each iU is assigned a weighting factor that measures its
importance in relation to those of the same group.

The WBS scheme is represented in the dendrogram of Figure 7. Each tU is characterised
by a score that summarises its evaluation from the four points of view that outline its natural,
urban, social, and economic profile.
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3.3.3. Attributes: Measurements and Valuations

In the proposed model, the attributes are the iUs that have a specific explanatory
capacity at each of the WBS levels at which they are placed. The first level represents
the value of the municipality from the point of view of each system. At the second level,
the attribute expresses the aggregate value of the main components into which these
systems can be disaggregated. Similarly, at the third level, the attribute expresses the
sub-components and at the fourth level, the relative specifications for type and quality.
Finally, the fifth level contains the measurements of the selected information units of the
database from which the whole system is drawn.

The evaluation path starts from the level of maximum disaggregation, which contains
the elementary ones. Each of them consists of the manifestation of a phenomenon expressed
via a specific unit of measurement. At this level, the kth (k = 1, 2, . . . , m; m = 92) tU is
evaluated from the point of view of each ith (i = 1, 2, . . . , n; n = 527) elementary attribute
iU, by means of a value function vki

(
αiUi

)
. This value is a score that varies for all evaluation

functions in a range from 0 to 2, the minimum and maximum value, respectively; a score of
1 is a sufficient condition.

These functions increase or decrease depending on whether the observation concerns
an event considered as a value or a disvalue.

The total value of each tU is then given by the sum of the products of all the at-
tributes for the relative weights applied, starting from the elementary level up to that of
maximum aggregation:

Vk =
n

∑
i=1

wiviUi (1)

where wi is the attributed weight of the ith, and viUi is the score of the kth tU related to
attribute iUi.

For the application of Equation (1), it is necessary that

n

∑
i=1

wi = 1 (2)

The (1) refers to the aggregation of level 5 of the model where each elementary
iU is transformed into a standard score and associated with it is an elementary weight.
This elementary weight is calculated as the product of the weights at the higher levels,
as follows:

wi = whwgw f we (3)

where wh is the weight of the corresponding ius group at level 4; wg is the weight of the
corresponding iUs group at level 3; wf is the weight of the corresponding iUs group at level
2; we is the weight of the corresponding iUs group at level 1.

This standard additive aggregation process is supported by the assumption of mutual
independence of preferences between attributes.

3.4. Phases of Use of the Model

The model supports the critical analysis of the context studied in two phases:
1. identification of landscape-territorial vocations (landscapes); 2. definition of the main
forms of landscape risk (abandonments); 3. identification of the main drivers of landscape
risk and invariants of its resilience (drivers of abandonment).

1. The first coordinates are the set of databases consulted in a hierarchical model in which
each unit of information finds its place in each of the four systems mentioned above;
on the basis of this information, detailed and synthetic index maps are produced in
order to describe and consequently evaluate the municipal territories from the point
of view of the four systems studied;
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2. The second phase focuses on the aspects of abandonment by defining specific measure-
ment indicators; the mapping of indices allows us to understand aspects of asymmetry
between significantly different areas of the territory;

3. The third phase, based on the results of the previous two phases, describes the
relationships between structural aspects (Natural System and Urban System) and
anthropic aspects (Social System and Economic System) in an attempt to identify,
measure, and represent landscape risk in terms of its main drivers.

4. Application and Results
4.1. Landscape(s)
4.1.1. Natural System

With reference to the above-mentioned definition of landscape risk, the natural sys-
tem is examined here in terms of its physical components (abiotic and biotic), landscape
structural values, and the extent and intensity of anthropogenic erosion (number of mining
or production facilities or, more importantly, for environmental recharging, disposal, and
processing plants, landfills, etc.).

The abiotic components are represented through the sub-components ground, eleva-
tion, water resources, and climate.

Considering the limitations of data availability and management, the aggregated
indices of the soil sub-component summarise information on the presence of geotopes
of greater or lesser historical and physical value, as well as the landscape and cultural
uniqueness they represent [52].

Thus, the elementary iUs of the fifth level are aggregated to the fourth level by
clusters of geotopes with homogeneous characteristics in terms of the amount of historical
information they contain and/or the quality of their physico-chemical characteristics. The
clusters are as follows:

1. Granitoid complex;
2. Rocks and haplitic groups;
3. Plateau basalts;
4. Sediments:

4.1. Water bodies;
4.2. Related to gravity;
4.3. Historical succession.

These UIs, which are included in the fourth level of the dendrogram, are then ag-
gregated to the ground component at the third level. In this case, weights are assigned
based on the landscape and cultural potential identified in the geotope clusters. Thus,
the value attributed to the diversity (and hence the richness) of the geotopes identified
for each municipality at the fourth level is reversed at the third level, where specificity is
more important than quantity: the fewer the different geotopes, the greater the value of
their identity in terms of characterising both the landscape and the towns and cities that
have been created and developed with the gradual consolidation of the technologies and
techniques used for stone working.

The biotic components are divided into fauna and vegetation. The vegetation sub-
component is described at the fourth level based on the grouping of the most common
spontaneous or cultivated botanical species, considering their importance in terms of
development patterns and lifestyles aimed at reconciling livelihood needs and biodiversity.

The landscape components refer to the sub-components of the coastal, mountain and
rural areas, which are assessed according to their importance in terms of type and quality
(i.e., in the case of coastal areas, the development of the coastline and the surface area of
the municipality, as well as the distance from the urban centre to the coast).

The anthropic footprint is calculated based on the environmental footprint of
anthropogenic—development patterns, such as production and urban settlements, in-
frastructure systems, large equipment, waste storage or transformation, and mining sites.
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The resulting ranking places the municipality of Berchidda in the first place (Figure 8).
Berchidda, similar to many other municipalities in Sardinia, is characterised by the rele-
vance of the value of the natural system, as the score is strongly influenced by the reduced
anthropisation. Only a few municipalities, including Esporlatu, Semestene, and Romana,
have built-up areas that almost coincide with the boundaries of the whole agglomeration,
and these are indeed at the bottom of the ranking.
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It is also noticeable that all coastal municipalities, apart from Olbia, Alghero, Arzachena,
and Palau, generally score lower than inland ones. In this case, the landscape values are
partly offset by the fact that large parts of the territory retain intact natural features of high
value, which are sufficient to compensate for the anthropic imprint.

4.1.2. Urban System

The Urban System is interpreted as an open and organised system, defined in its forms
by the flows of matter, people, and energy, from the interpolation of which its quality is
derived [53].

To this end, the components of the urban system selected and identified here are the
built heritage, the housing system, and the settled communities.

The built heritage (buildings) in its physical–quantitative (materials) and qualitative
(culture) aspects is investigated through the sub-components that characterise it, such as
building density, state of preservation, state of use, testimonial, and material value (referring
respectively to the age of the buildings and the technological and material coherence of
their formal apparatus).
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Each of the sub-components aggregates its attributes with reference to the above-
mentioned MZs del ReMO.

The set of attributes of the housing sub-component refers exclusively to the ‘home’
dimension (the space of the person); at the third level, this iU aggregates those present at
the fourth, related to the above-mentioned MZs, as to housing density and occupancy rate.

The last component of the urban system is intended to describe the established commu-
nities (ideally the energy flows of the area) in quantitative (crowding index) and qualitative
terms. From this point of view, the elements taken into consideration aim to assess the
integrity of the identity of a community, representative of the territory to which it belongs.
These elements are the family as a ‘referent’ and the house as a ‘signifier’, i.e., as an identity
value that expresses precisely the degree of rootedness in the territory of origin.

The system’s overall score (Figure 9) aggregates the three components, giving greater
weight to the built heritage, valuing the physical and symbolic support with which commu-
nities identify themselves, and the relationship between owners/tenants for the significance
highlighted above.
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In a study focusing on the areas of northern Sardinia, the latter is of considerable impor-
tance. Except for Cargeghe, which is ranked first because of the historical and monumental
value of the village and its good state of conservation, municipalities, such as Porto Torres,
Stintino and La Maddalena, also rank high because they are among the few coastal centres
not affected by significant processes of replacement of the original population.

The condition of inland municipalities is different, with an overall low level of building
conservation and a high rate of building abandonment.
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4.1.3. Social System

The components of the social system that are considered relevant here in order to
represent the balance between the different territories relate, in general, to the way in which
territorial wealth is more or less accessible to all.

Thus, the description of the communities settled in the municipalities under study
aims at identifying the demographic dimension of the local social realities (communities)
and the set of skills (employment and education) of the inhabitants.

In particular, in the communities component, the subcomponent of the resident popu-
lation represents the demographic consistency of the settlement (population density) in
relation to its greater or lesser attractiveness (intercensuary variation), while the household
subcomponent represents a variety of aspects, among which those related to the risk of
abandonment of areas were considered the most important; among these, the presence and
consistency of family units (taken as a positive value), the presence of young single-parent
families, elderly people living alone, etc. (taken as a negative value).

The heterogeneity of the sub-component (similar percentages of men and women,
residents and non-residents, young and old) was considered important as a potential
reserve of ability in view of the revitalisation processes of less vibrant urban centres.

The education and employment component, on the other hand, aggregates information
on the level of education, employment and mobility services for the study and work of the
resident population.

In terms of the overall score, Olbia, Ozieri, Pattada, Thiesi, and Sassari are in the top
five (Figure 10).
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Here, too, the score is conditioned by the size of the municipality and, thus, by the
total number of inhabitants. The largest social realities are also those where economies of
scale multiply, thus offering the greatest opportunities for development. As a result, they
attract a heterogeneous population which, while enriching opportunities, reduces local
identities and the sense of belonging.

4.1.4. Economic System

The economic system, in a general sense, represents the set of elements (actors, re-
sources, technologies, knowledge) and their relations that give rise to the production of
wealth, its exchange, use, and accumulation. The forms that this wealth takes in terms of sat-
isfying individual and collective needs are described by the set of observations produced by
the above-mentioned National Statistical Institutes, grouped into the three sub-components
of production: the presence and size of entrepreneurial activity in the various sectors
(primary, with specific reference to the extractive sector, secondary, and tertiary); the city
(economic buildings value); the real estate sector and the people (income), in terms of
personal income and its distribution.

The overall assessment places Olbia, Ozieri, and Sassari in the top two places, while
Padria, Monteleone Rocca Doria, Mara, Bulzi, and Semestene are again in the lower part of
the ranking (Figure 11).
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The production subsystem is more substantial on the western side, with the exception
of Olbia and Budoni. The municipality of Olbia registers 8876 companies (5% of the regional
total and 37% of the provincial total), with a higher growth rate than other areas of the
region [54].

With regard to the value accumulated in the real estate sector, the survey highlights
the disparity between the prices recorded by ReMo in the most prestigious coastal towns,
particularly in the residential sector, and those in the inland municipalities. This disparity
is due to the part of the property market that does not respond to internal or regional
demand (or even to external demand in general) but is chosen by that part of the Italian and
foreign population that is able to pay thirty times more for a property near the sea than in
inland towns.

Confirming this, the survey shows that the amount of income, apart from the lower
levels that characterise the flat inland areas, is basically the same between the coastal
and mountain areas, suggesting that the value accumulated in luxury housing does not
represent a share of the local income surplus, but rather that this asset is a container for the
excess liquidity generated elsewhere.

4.2. Abandonment(s)

Due to its heterogeneity, landscape risk is presented according to the different forms of
land abandonment. The abandonment is considered according to the two main dimensions
of local identity, the collective and the individual. The former presents the phenomenon in
its entirety with reference to economic and urban systems, and the latter with reference to
the residential and family dimension.

4.2.1. The Collective Dimension: Land Abandonment

As explained in the Materials chapter, the causes of demographic decline are mainly to
be found in the economic substitution of the original productive dimensions by the markets
of the new modernity. The forms of land abandonment identified, therefore, concern
the following:

1. Stone economies, given by the ratio between the total area of inactive quarries and
the total area of active quarries within the boundaries of each municipality;

2. Agricultural economies, given by the ratio of the inverse of the agricultural area in
use to the total agricultural area;

3. Industrial settlements, given by the number of disused industrial buildings (taken
from the website sardegnaabbandonata.it [55]) out of the total municipal territory;

4. Built heritage, given by the total number of unused buildings out of the total number
of buildings.

From the analysis carried out, it can be seen that the condition of abandonment
of the territory mainly affects the inland areas, with the exception of the municipalities
of Golfo Aranci and Palau, which, although they are poles of tourist attraction, do not
have significant manufacturing structures and activities; similarly, the two municipalities
of Trinità D’Agultu e Vignola and Badesi, precisely because they belong to the Gallura
district, fully express the typical features common to the inland areas despite the significant
landscape value of their waterfronts (Figure 12).

The thematic maps describing the dimension of abandonment in relation to the four
economic systems mentioned above show the profound transformation of the economy of
many centres in northern Sardinia, which is becoming increasingly tertiarised, confirmed
by generalised population growth.

The demographic dynamic that has affected the whole of Sardinia, with a marked and
constant increase from the fifties to the eighties and a subsequent slowdown until the first
decade of this century, is reflected, to a greater or lesser extent, with due differences, in all the
municipalities mentioned above, which moreover represent the dynamics of recent decades.
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Figure 12. Mapping of the forms of abandonment concerning the collective dimension with a his-
togram by classes of abandonment of the built heritage in coastal and inland areas. (Our processing).

4.2.2. The Individual Dimension: Home Abandonment

The dimension of home abandonment was investigated with reference to:

1. Dwellings—disused ones compared to total dwellings;
2. Historic centres—residential buildings not in use in historic centres in relation to

the total;
3. Dwelling ownership—rented or otherwise occupied dwellings compared with owner-

occupied ones;
4. Thinning—the number of residents per dwelling.

The resulting map is almost complementary to the previous one and shows that the
lowest rates of utilisation of the housing stock are in the above-mentioned Aglientu, Trinità
d’Agultu e Vignola, Badesi, Golfo Aranci, Palau, Stintino, and in the other municipalities
on the east coast (Arzachena, Loiri Porto San Paolo, San Teodoro, and Budoni), except
for Monteleone Rocca Doria (Figure 13). In these municipalities, with the exception of
Monteleone Rocca Doria, the population is growing, with a change in lifestyle, a better
redistribution of the urban population between historical centres and expansion areas, and
a more organic relationship between owned and rented housing.
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Figure 13. Mapping of the forms of abandonment in relation to each dimension, with histograms
by classes of the degree of thinning and occupancy of dwellings in coastal and inland areas.
(Our processing).

In particular, the ratio between the number of inhabitants and the number of dwellings
does not deviate from the Italian average (1.89) of the recording values of 1.34, 1.67, and
1.93 for the three quartiles calculated.

In order to better understand the above, the demographic dynamics and property
prices of the above municipalities have also been examined in comparison with other
municipalities that are considered to be useful points of comparison.

Figure 14a shows the population dynamics that highlight the apparent contradiction
between population growth and the state of low housing use. An overview of the entire
province of Sassari from the point of view of real estate quotations (Figure 14b) highlights
the considerable gap between the high number of municipalities (67), in which average
real estate quotations fluctuate between 525 and 920 €/sq.m., and the extreme variability of
quotations among the remaining 25 where quotations vary from 920 to 16,000 €/sq.m. This
disproportion indicates the impact on the housing economies of the tourist accommodation
sector due to the exceptional characteristics of the Sardinian coastal landscape. This
asymmetry has, therefore, led to a complete reinterpretation of the living experience and
the relationship between home ownership and use.
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Figure 14. (a) Demographic evolution in the towns mostly representing the home abandonment; x-axis,
years; y-axis, population; (b) histogram with classification of economic values of dwellings; x-axis, real
estate prices classes, from the lowest class (525–919 Euro/sq.m) to the highest (15,902–16,295 Euro/sq.m);
y-axis, number of municipalities per class. (Our processing).

4.3. Interpretation: Drivers of Abandonment

This final part uses the extensive analysis carried out in the previous phases to support
considerations aimed at identifying the drivers of abandonment between the iUs, built
through the proposed model and attributable to the four systems.

To identify the different declinations of the degree of abandonment in a heterogeneous
territorial context, the findings of the two previous analyses were compared with the main
drivers of abandonment taken here as the main dimension of landscape risk.

These analyses and the resulting interpretations have revealed a dual register of the
phenomenon of abandonment, which affects inland and coastal areas differently, showing,
in some cases, different and sometimes divergent trends.

The drivers were selected from the iUs of the different levels of the analysis on the
Urban Social and Economic system and with reference to the two different dimensions,
collective and individual, described above.

With regard to the collective dimension of abandonment, i.e., the phenomenon caused
by general structural changes, this study looked at the following:

- The productive system, in terms of the relationship between the causes and effects of
land abandonment (quarries, agricultural land). The greater efficiency in the use of the
productive potential of local assets indicates a certain resistance to abandonment in
both clusters, but more so in the coastal areas, both because of their greater dynamism
and because of the location of some important productive settlements (Figure 15a);

- The landscape components: although with a very low index of determination, both
coastal and mountain communities show an increasing tendency to land abandonment.
Because of the value of the landscape, communities seem to opt for the possibility of
exploiting local resources (Figure 15b);

- The characteristics of settled communities in terms of density, heterogeneity, and
occupation of dwellings. In this case, the two clusters interpret the relationship
between the abandonment index and social integration differently. Coastal areas
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are, on average, more socially integrated and seem to resist abandonment, unlike
mountain communities (Figure 15c).
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Figure 15. Correlations between the index of land abandonment and the drivers of the structure of the
production apparatus (a), the drivers of landscape components (b) and the value of the characteristics
of settled communities (c) in coastal areas (blue) and inland areas (orange). (Our processing).

Regarding the individual dimension of abandonment, the identified drivers are
as follows:

- The characteristics of the urban housing system in terms of the state of conservation
and the heritage value of the buildings. In mountain areas, the degree of abandonment
is higher for buildings in a poor state of preservation, while in coastal areas, on the
contrary, the tendency to abandon houses increases for those in a very good state of
preservation due to the seasonal use of the buildings. The heritage value constitutes
a driver of resilience in both clusters, showing how urban identity tends to create a
stable link between the population and the house (Figure 16a);

- The economy of the settled communities in terms of income and employment levels.
The two clusters are very different in these two respects; the richer coastal areas con-
firm one of the main risks of abandonment due to the friction between the traditional
economy of local production and the newer economy of services linked to seasonal
tourism; in fact, while the richer inland communities maintain the link with housing,
the opposite is the case in the coastal areas, precisely because of the preponderance of
housing used by non-residents (Figure 16b);

- The characteristics of households in terms of the number of members and the rela-
tionship between households and housing are measured by the percentage of owner-
occupied dwellings. For both clusters, the size of the household is an element of
resilience that is more evident in the interior; on the contrary, the relationship between
the abandonment rate and the number of households living in rented accommodation
outlines divergent trends in the two clusters; in coastal areas, the tendency towards
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abandonment denotes those cities where the high number of rented households in re-
lation to the total is justified by the low number of inhabitants and high market prices
of dwellings, as well as the presence of temporary work and study opportunities; in
inland areas, the resilience to abandonment denotes a more complex urban reality, as
in Cargeghe and Luogosanto, where a wider range of economic activities and more
job opportunities seem to incentivise renting (Figure 16c).
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Figure 16. Correlations between the index of home abandonment and its drivers with specific
reference to the state of preservation of buildings (a) and their testimonial value (d), the income
of settled communities (b), their level of occupation (e), the composition of households (c), and
the number of households in rented flats (f) in coastal areas (blue) and inland areas (orange).
(Our processing).

5. Discussion

The research is part of the studies and policies for the revitalisation of disadvantaged
territories that characterise both national and European territories [56–60].
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In Sardinia, scientific interest seems to focus on the demographic malaise (SMD) and
the difficulty in accessing basic services (DAS) [61,62], similar to Italy, where studies focus
sectorially on depopulation—interpreted only in quantitative terms—[63], on the poor
management of the economic resources of the ‘public machine’ to effectively support
development projects [64] or even on the insufficient access to services that characterise
inland areas [65].

In Europe, many countries have promoted policies aimed at territorial rebalancing
and the identification of specific funding to support the improvement of the quality of
life in small towns, such as in France with the ‘Revitalisation des centres-bourges’ and the
‘Petites villes de demain’ promoted in 2014 and 2020, respectively [66,67], or geographical
areas (mountain, rural and border) with specific development needs [68].

The proposed study prefigures a broadening of the scientific and operational interest
in territorial disadvantage, according to a further meaning of abandonment that in a holistic
vision of the components that build the landscape can lead to more articulated solutions
and directions, with respect to a very complex reality [69].

The first phase provided integrated knowledge aimed at identifying potentialities
and criticalities of both the original physical conformation (geological, water etc.) and
cultural transformations (productive, urban, etc. settlements) of the analysed context. The
articulation of the abandonment concept, addressed in the second phase, constituted one
of the main focuses of this research, declined with reference to the two dimensions of
associated life, the home and the territory.

These are represented by specific indices measuring eight different aspects of aban-
donment identified as a result of the observations in the previous phase. The third phase
defined the incidence of the drivers of abandonment by highlighting the different declina-
tions of landscape risk in a heterogeneous territorial context; one of the two interpretations
refers to the manifestations of impoverishment and territorial disadvantage characterising
the hinterland; the other refers to the overlapping of the real estate and service sectors on a
barely cohesive productive economy.

The results obtained are in keeping with the representations produced by the National
Atlas of Rural Territory [70], which, with specific reference to the areas of northern Sardinia,
identifies marginal areas as affected by differentiated criticalities that induce the abandon-
ment of homes and towns, tourist areas, and areas in agricultural decline that induce land
abandonment. Several studies on the national territory have highlighted this dichotomy
between marginalisation and development [71].

The sharability of this conoscitive and evaluative path consists in the application of
a model based on a WBS, easily traceable top–down and bottom–up, whose criteria are
ordered in a structure articulated in four systems (natural, urban, economic, and social).
The methodology and tools used make the model flexible and extendable to other contexts,
as well as integrate additional data to complete the knowledge dashboard [72].

The limitations of the proposed model include, for example, the lack of useful data
to understand the physical–geographical constraints of the territories (e.g., orographic
analysis), updated dataset coming also from other institutions [73], and network analysis
with reference to the measurement of accessibility [74,75].

Since these data need to be updated and contextualised with respect to the proposed
articulation of the criteria, we will postpone a more detailed analysis to a monothematic
study on accessibility.

Another aspect that makes it difficult to immediately understand the results of the
proposed mappings consists in the heterogeneity of the main tUs in terms of size and
density (surface area, population, the extent of the built heritage, etc.), which is combined
with the many salient features of these territorial units, in particular, the prevailing natural,
urban, economic, and social characterisation.

The general perspective of the presented study is to extend the methodology applied
to the entire regional territory in order to
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- support wide area planning in identifying development strategies that originate
predominantly from their own territorial capacities in order to foster forms of auton-
omy consistent with the profile outlined by the measures implemented against the
COVID-19 pandemic [76];

- address territorial rebalancing strategies that can mend the dichotomy between inland
and coastal areas [77–80];

- reinterpret abandoned industrial, productive, and urban sites by recognising them as
resources with a high capacity to generate new development paths for local communi-
ties, according to a holistic vision that integrates environment, society, and economy,
as proposed by the new Regional Development Plan (RDP) 2020–2024 [81–83] and
also in line with the objectives of the SDGs [84].

6. Conclusions

The aim of this study was to provide a framework for observing and interpreting
landscape risk at the provincial level, with reference to the phenomenon of abandonment
of the most important territorial components in northern Sardinia. The complexity of the
causes of abandonment and the heterogeneity that characterises the various territorial
units that make up the study area made it necessary to construct a structured information
model with reference to the natural, urban, economic, and social systems. The model
supports an initial overall assessment of the studied context, as well as a subsequent
differentiated evaluation by clusters of municipalities (inland and coastal areas) in which
the two dimensions of abandonment (land and home) were represented.

The model is a cross-sectional query tool of a database, the contents of which are
also evaluation indices built for the specific purpose of representing abandonment. The
context studied, consisting of 92 tUs (municipalities), is characterised by 527 iUs between
observations and indices, grouped with reference to the main territorial systems.

Through a differentiated analysis of the two clusters of municipalities, this study has
highlighted convergent and divergent trends that reveal, on the one hand, the profound
transformation of coastal areas and, on the other hand, elements of the resilience of inland
areas, which could be useful to drive future large area planning. Coastal areas show
elements of risk of landscape abandonment due to trends typical of areas where the
link between the agricultural economy and local production and the housing system is
interrupted by the emergence of transitory service economies. The former is characterised
by long-term investments and slow processes of mutual adaptation, the latter by sudden
and irreversible transformations due to tourism development. On the contrary, inland areas
manifest the typical features of local communities characterised by a strong connection to
places where economic and family structures tend to retain the population and keep alive
the housing and economic heritage consolidated by the combination of the characteristics
of the land and the organisation of work.
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14. Zeleňáková, M.; Purcz, P.; Hlavatá, H.; Blišt’an, P. Climate Change in Urban Versus Rural Areas. Procedia Eng. 2015, 119, 1171–1180.

[CrossRef]
15. World Economic Forum. The Global Risks Report 2023, 18th ed.; Insight Report; World Economic Forum: Cologny/Geneva,

Switzerland, 2023; Available online: https://https://www3.weforum.org/docs/WEF_Global_Risks_Report_2023.pdf (accessed
on 2 February 2023).

16. Teofili, C.; Clarino, R. (Eds.) Riconquistare il Paesaggio. La Convenzione Europea del Paesaggio e la Conservazione Della Biodiversità in
Italia; WWF Italia ONG ONLUS, Ministero dell’Istruzione, dell’Università e della Ricerca: Roma, Italy, 2008.

17. Carta, M.; Lino, B. (Eds.) Urban Hyper Metabolism; Aracne Editore: Latina, Italy, 2015.
18. Marini, S.; Santangelo, V.; Bocchi, R. (Eds.) New Life Cycle for Architecture and Infrastructure of City and Landscape; Aracne Editore:

Latina, Italy, 2013.
19. Gregotti, V. 96 Ragioni Critiche del Progetto; BUR: Milano, Italy, 2014; p. 165.
20. Steiner, F. Is landscape planning. In Is Landscape . . . ? Essays on the Identity of Landscape; Doherty, G., Waldheim, C., Eds.; Routledge:

London, UK, 2015; pp. 138–161.
21. De Marco, L.; Bourdin, G.; Buckley, K.; Leitão, L.; Thibault, M.; Wigboldus, L. Connecting Practice Phase III: Final Report; Project

Report; ICOMOS: Paris, France, 2020; p. 401.
22. Gulachenski, A.; Ghersi, B.M.; Lesen, A.E.; Blum, M.J. Abbandono, assembramento ecologico e rischi per la salute pubblica nelle

città in controurbanizzazione. Sostenibilità 2016, 8, 491.
23. Mallach, A. Riportare Indietro Gli Edifici: Dalle Proprietà Abbandonate ai Beni Della Comunità: Una Guida per Responsabili Politici e

Professionisti; Rutgers University Press: New Brunswick, NJ, USA, 2006.
24. Stiglitz, A. Un’isola meticcia: Le molte identità della Sardegna antica. Geografia di una frontiera. Boll. Archeol. Online 2010,

1, 16–28.
25. Bacchetta, G.; Fenu, G.; Mattana, E.; Pontecorvo, C. Monitoraggio demografico di entità endemiche a rischio di estinzione della

Sardegna. Inf. Bot. Ital. 2004, 40, 181.
26. Hoekveld, J.J. Time-Space Relations and the Differences between Shrinking Regions. Built Environ. 2012, 38, 179–195. [CrossRef]
27. Ryan, B.D.; Gao, S. Plan Implementation Challenges in a Shrinking City. J. Am. Plan. Assoc. 2019, 85, 424–444. [CrossRef]
28. Hollander, J.B.; Németh, J. The bounds of smart decline: A founda-tional theory for planning shrinking cities. Hous. Policy Debate

2011, 21, 349–367. [CrossRef]
29. Esposito, M. La transizione demografica in Sardegna: Uno studio microanalitico sui dati del censimento del 1961. In Per una

Storia Della Popolazione Italiana nel Novecento; Forum Editrice Universitaria Udinese: Udine, Italy, 2016; pp. 311–325.
30. Salone, C.; Besana, A.; Janin Rivolin, U. Crisis and urban shrinkage from an Italian perspective. In Cities in Crisis: Socio-Spatial

Impacts of the Economic Crisis in Southern European Cities; Routledge: Abingdon, UK, 2016; pp. 190–214.
31. Strategia Nazionale Aree Interne. Available online: https://www.agenziacoesione.gov.it/strategia-nazionale-aree-interne

(accessed on 18 December 2022).
32. Crisci, M.; Gemmiti, R.; Proietti, E.; Violante, A. Urban Sprawl e Shrinking Cities in Italia. Trasformazione Urbana e Redistribuzione

Della Popolazione Nelle Aree Metropolitane; CNR: Roma, Italy, 2015.
33. Abis, E. Il sistema insediativo della Sardegna: Centralità costiere, periferie dei territori interni. In Aa. Vv., Atti Convegno INU;

Planum Publisher on Line: Roma/Milano, Italy, 2007; Available online: http://www.planum.net/download/emanuela_abis-pdf
(accessed on 20 January 2020).

34. Silvia, B.; Gianfranco Enrico, A.; Bianca, B.; Maria Giovanna, B.; Rinaldo, B.; Fabio, C.; Luca Gabriele, D.; Barbara, D.; Ivan, E.;
Fadda, N.; et al. Economia Della Sardegna 24◦ Rapporto 2017; Centre For North South Economic Research: Cagliari, Italy, 2017.

35. Accardo, A. L’isola Della Rinascita. Cinquant’anni di Autonomia Della Regione Sardegna; Laterza: Roma/Bari, Italy, 1998.

https://doi.org/10.1111/j.1477-9552.2006.00047.x
https://doi.org/10.1016/0169-2046(94)00183-4
https://doi.org/10.5751/ES-07443-200205
https://doi.org/10.1016/j.proeng.2015.08.968
https://https://www3.weforum.org/docs/WEF_Global_Risks_Report_2023.pdf
https://doi.org/10.2148/benv.38.2.179
https://doi.org/10.1080/01944363.2019.1637769
https://doi.org/10.1080/10511482.2011.585164
https://www.agenziacoesione.gov.it/strategia-nazionale-aree-interne
http://www.planum.net/download/emanuela_abis-pdf


Land 2023, 12, 1274 26 of 27

36. La Lunga Gestazione Del Piano di Rinascita Della Sardegna. Available online: https://www.iconur.it/storia-degli-uomini/67-la-
lunga-gestazione-del-piano-di-rinascita-della-sardegna-1950-1962 (accessed on 16 April 2023).

37. Esposito, M. Previsioni provinciali e comunali della popolazione della Sardegna. In Dinamiche Demografiche in Sardegna tra Passato
e Futuro; Breschi, M., Ed.; Forum: Udine, Italy, 2012; p. 172.

38. Cappello, C.; Giuffrida, S.; Trovato, M.R.; Ventura, V. Identità Ambientali e Città Sostenibile. La prospettiva del tetto verde per la
transizione ecologica. Sostenibilità 2022, 14, 12005. [CrossRef]

39. Trovato, M.R.; Cappello, C. Sistema di supporto alla pianificazione euristica dell’adattamento climatico (HPSS): Strategie
verde-blu per supportare la transizione ecologica dei centri storici. Terra 2022, 11, 773. [CrossRef]

40. Monsù Scolaro, A.; Spanedda, F. From cultural to environmental heritage. Design experimentations in ancient settlement.
TECHNE J. Technol. Archit. Environ. 2016, 12, 214–222. [CrossRef]

41. Rueda, S.; De Cáceres, R.; Cuchí, A.; Brau, L. El Urbanismo Ecológico; Agencia de Ecología Urbana de Barcelona: Barcelona, Spain,
2012; pp. 18–20.

42. Terres, J.M.; Nisini Scacchiafichi, L.; Wania, A.; Ambar, M.; Anguiano, E.; Buckwell, A.; Coppola, A.; Gocht, A.; Nordström
Källström, H.; Pointereau, P.; et al. Farmland abandonment in Europe: Identification of drivers and indicators, and development
of a composite indicator of risk. Land Use Policy 2015, 49, 20–34. [CrossRef]

43. Sanna, F.M. Metodi per L’analisi Multivariata di Indicatori Territoriali; Bollettino della Società Geografica Italiana: Florence, Italy,
1991; pp. 701–715.

44. Keeney, R.; Raiffa, H. Decisions with Multiple Objectives: Preferences and Value Trade-offs; Wiley: New York, NY, USA, 2008.
45. Belton, V.; Stewart, T. Multiple Criteria Decision Analysis: An Integrated Approach; Kluwer Academic Press: Boston, MA, USA, 2002.
46. Greco, S.; Ehrgott, M.; Figueira, J. Analisi Decisionale a Criteri Multipli: Sondaggi Sullo Stato Dell’arte; Springer: Berlino/Heidelberg,

Germany, 2005.
47. Keeney, R.L. Applicazione del pensiero incentrato sul valore. Mil. Opera. Ris. 2008, 13, 6–17. [CrossRef]
48. Rueda Palenzuela, S.; Santasusagna Riu, A.; Cormenzana Izquierdo, B.; Tort Donada, J.; Úbeda, X. Understanding Urban

Complexity via the Spatial Diversity of Activities: An Application to Barcelona (Spain). Sustainability 2022, 14, 1298. [CrossRef]
49. Berg, C.; Colenso, K. Work breakdown structure practice standards project—WBS vs. activities. PM Netw. 2000, 14, 69–71.
50. Haugan, G.T. Effective Work Breakdown Structures (The Project Management Essential Ibrary Series); Berrett-Koehler Publishers:

Vienna, Austria, 2001.
51. Supriadi, L.; Latief, Y.; Susilo, B.; Rajasa, M. Development of risk-based standardized WBS (Work Breakdown Structure) for cost

estimation of apartment’s project. Int. J. Civ. Eng. Technol. 2017, 8, 822–833.
52. Wimbledon, W.A.P.; Benton, M.J.; Bevins, R.; Black, G.P. The development of a methodology for the selection of British geological

sites conservation: Part 1. Mod. Geol. 1995, 20, 159–202.
53. Marcetti, C. Piano Urbanistico Comunale. Analisi Socio-Economica, Comune di Olbia. 2020. Available online: http:

//2.45.149.43/001-pubced/AttiPianificazione/2020/Proposta_n_146/Fase_II_Conoscenza/Analisi%20socio%20economica/
Analisi%20socio_economica.pdf (accessed on 1 May 2023).

54. Bertuglia, C.; La Bells, A. I Sistemi Urbani. Teorie, Modelli e Strumenti di Governo; FrancoAngeli: Milan, Italy, 1991.
55. Archeologia Industriale in Sardegna Abbandonata, Sardegnaabbandonata.it. Available online: https://www.sardegnaabbandonata.

it/category/archeologia-industriale/ (accessed on 26 April 2023).
56. Cerreta, M.; Panaro, S.; Poli, G. A Spatial Decision Support System for Multifunctional Landscape Assessment: A Transformative

Resilience Perspective for Vulnerable Inland Areas. Sustainability 2021, 13, 2748. [CrossRef]
57. Gerundo, R.; Marra, A. Landscapes at risk of peripheralization. A methodological framework for risk assessment to support

regional planning strategies. Sustain. Mediterr. Constr. 2021, 5, 73–79.
58. Wang, Y.; Liu, Y.; Yan, B. Spatial patterns and influencing factors of urban-rural coordinated development in China. Sci. Geogr.

Sin. 2016, 36, 20–28.
59. European Commission. A Long-Term Vision for the EU’s Rural Areas. Building the Future of Rural Areas Together. 2019. Available

online: https//ec.europa.eu/info/strategy/priorities-2019-2024/new-push-european-democracy/long-term-vision-rural-areas_
en (accessed on 3 April 2022).

60. Mazziotta, M.; Pareto, A.A. Composite index for measuring italian regions’ development over time. Riv. Ital. Econ. Demogr. 2014,
68, 127–134.

61. Maciocco, G.; Lutzoni, L.; Valentino, M. Strutture Generative e Nuclei di Urbanità; FrancoAngeli: Milan, Italy, 2018.
62. Nasca, L.; Giuffrida, S.; Trovato, M.R. Value and Quality in the Dialectics between Human and Urban Capital of the City Networks

on the Land District Scale. Land 2021, 11, 34. [CrossRef]
63. Bevilacqua, P. Precedenti storici e caratteristiche del declino delle aree interne. In Proceedings of the the Conference Le Aree

Interne: Nuove Strategie per la Programmazione, Roma, Italy, 15 December 2012; Volume 2020.
64. Mantino, F.; Lucatelli, S. Le aree interne in Italia: Un laboratorio per lo sviluppo locale. Agriregionieuropa 2016, 45, 1–3.
65. Sommella, R. Una Strategia per le Aree Interne Italiane. In L’Umbria tra Marginalità e Centralità; De Santis, G., Ed.; Geotema: Bosco,

Italy, 2017; Volume 21, pp. 76–79.
66. Ministerè de la Transition Ècologique. Revitalisation des Centres-Bourges 2014. Available online: https://www.centres-bourgs.

logement.gouv.fr (accessed on 2 February 2023).

https://www.iconur.it/storia-degli-uomini/67-la-lunga-gestazione-del-piano-di-rinascita-della-sardegna-1950-1962
https://www.iconur.it/storia-degli-uomini/67-la-lunga-gestazione-del-piano-di-rinascita-della-sardegna-1950-1962
https://doi.org/10.3390/su141912005
https://doi.org/10.3390/land11060773
https://doi.org/10.13128/Techne-19355
https://doi.org/10.1016/j.landusepol.2015.06.009
https://doi.org/10.5711/MORJ.13.2.7
https://doi.org/10.3390/su14031298
http://2.45.149.43/001-pubced/AttiPianificazione/2020/Proposta_n_146/Fase_II_Conoscenza/Analisi%20socio%20economica/Analisi%20socio_economica.pdf
http://2.45.149.43/001-pubced/AttiPianificazione/2020/Proposta_n_146/Fase_II_Conoscenza/Analisi%20socio%20economica/Analisi%20socio_economica.pdf
http://2.45.149.43/001-pubced/AttiPianificazione/2020/Proposta_n_146/Fase_II_Conoscenza/Analisi%20socio%20economica/Analisi%20socio_economica.pdf
https://www.sardegnaabbandonata.it/category/archeologia-industriale/
https://www.sardegnaabbandonata.it/category/archeologia-industriale/
https://doi.org/10.3390/su13052748
https//ec.europa.eu/info/strategy/priorities-2019-2024/new-push-european-democracy/long-term-vision-rural-areas_en
https//ec.europa.eu/info/strategy/priorities-2019-2024/new-push-european-democracy/long-term-vision-rural-areas_en
https://doi.org/10.3390/land11010034
https://www.centres-bourgs.logement.gouv.fr
https://www.centres-bourgs.logement.gouv.fr


Land 2023, 12, 1274 27 of 27

67. Agence Nationale de la Coèsion de Territories. Petites Villes de Demain. 2020. Available online: https://www.agence-cohesion-
territoires.gouv.fr/petites-villes-de-demain-45 (accessed on 2 February 2023).

68. Gobierno de Castilla-La Mancha. Inversiòn Territorial Integrada. Estrategia Para el Desarrollo de Zonas Con Despoblamiento y
Declive Socioeconómico en Castilla-La Mancha. 2016. Available online: https://www.castillalamancha.es/sites/default/files/
documentos/pdf/20170721/folleto_informativo_iti.pdf (accessed on 2 February 2023).

69. Trovato, M.R.; Nasca, L. An Axiology of Weak Areas: The Estimation of an Index of Abandonment for the Definition of a
Cognitive Tool to Support the Enhancement of Inland Areas in Sicily. Land 2022, 11, 2268. [CrossRef]

70. AA.VV. National Atlas of Rural Territory—Dossier of the Local System. 2001. Available online: https://www.reterurale.it/
downloads/atlante/ (accessed on 5 April 2023).

71. Pignatelli, M.; Torabi, S.; Lombardi, P. Spatial clustering-based method for Italian marginal areas toward the sustainable
regeneration: Verso la rigenerazione urbana sostenibile. Applicazione di un metodo di clusterizzazione spaziale per le aree
marginali italiane. Valori Valutazioni 2023, 32, 77–89. [CrossRef]

72. San Pedro, A.; Praça, H.L.F.; Santos, J.P.C.; Albuquerque, H.G.; Pereira, L.H.V.; César, T.S.; Gusmão, E.V.V.; Pereira, A.A.T.;
Pimenta, F.G., Jr.; Nobre, A.A.; et al. ArboAlvo: Método deestratificação da receptividadeterritorial às arboviroses urbanas. Rev.
Saude Publica. 2022, 56, 39. [CrossRef]

73. Eurostat. Population Projections in the EU. 2019. Available online: https://ec.europa.eu/eurostat/statistics-explained/index.
php?oldid=497115#Population_projections (accessed on 3 March 2022).

74. Camarero, L.A.; Oliva, J. Hidden Disparities in Rural Transition: Cosmopolitanism, Socioeconomic Decline and Accesibilities.
Ager 2021, 32, 65–92.

75. Verburg, P.H.; van Berkel, D.B.; van Doorn, A.M.; van Eupen, M.; van den Heiligenberg, H.A.R.M. Trajectories of land use change
in Europe: A model-based exploration of rural futures. Landsc. Ecol. 2010, 25, 217–232. [CrossRef]

76. Escorcia Hernández, J.R.; Torabi Moghadam, S.; Lombardi, P. Sustainability Assessment in Social Housing Environments: An
Inclusive Indicators Selection in Colombian Post-Pandemic Cities. Sustainability 2023, 15, 2830. [CrossRef]

77. Delgado-Viñas, C.; Gómez-Moreno, M.L. The Interaction between Urban and Rural Areas: An Updated Paradigmatic, Method-
ological and Bibliographic Review. Land 2022, 11, 1298. [CrossRef]

78. Tacoli, C. The links between urban and rural development. Environ. Urban. 2003, 15, 3–12. [CrossRef]
79. Funnell, D.C. Urban-rural linkages: Research themes and directions. Geogr. Annaler. Ser. B Hum. Geogr. 1988, 70, 267–274.

[CrossRef]
80. Bengs, C.; Schmidt-Thomé, K. Urban–Rural Relations in Europe; Final Report; ESPON 2000–2006 Programme Centre for Urban and

Regional Studies and Helsinki University of Technology: Helsinki, Finland, 2007.
81. Farinella, D.; Meloni, B. L’esperienza LEADER 2007–2013 Nella Regione Sardegna: Quali Lezioni Apprese per la Programmazione Futura;

Torrossa: Fiesole, Italy, 2020; pp. 105–123.
82. OECD. Principles on Rural Policy. 2019. Available online: https://www.oecd.org/cfe/regionaldevelopment/Principles%20on%

20Rural%20Policy%20Brochure%202019_Final.pdf (accessed on 2 April 2023).
83. Europen Union. EU Cohesion Policy in Non-Urban Areas. 2020. Available online: https://www.europarl.europa.eu/RegData/

etudes/STUD/2020/652210/IPOL_STU(2020)652210_EN.pdf (accessed on 2 April 2023).
84. Bottazzi, G.; Puggioni, G. Il malessere demografico. In Comuni in Estinzione. Gli Scenari Dello Spopolamento; Progetto IDMS—2013;

Regione Autonoma Della Sardegna, Centro Regionale di Programmazione: Cagliari, Italy, 2013.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://www.agence-cohesion-territoires.gouv.fr/petites-villes-de-demain-45
https://www.agence-cohesion-territoires.gouv.fr/petites-villes-de-demain-45
https://www.castillalamancha.es/sites/default/files/documentos/pdf/20170721/folleto_informativo_iti.pdf
https://www.castillalamancha.es/sites/default/files/documentos/pdf/20170721/folleto_informativo_iti.pdf
https://doi.org/10.3390/land11122268
https://www.reterurale.it/downloads/atlante/
https://www.reterurale.it/downloads/atlante/
https://doi.org/10.48264/VVSIEV-20233207
https://doi.org/10.11606/s1518-8787.2022056003546
https://ec.europa.eu/eurostat/statistics-explained/index.php?oldid=497115#Population_projections
https://ec.europa.eu/eurostat/statistics-explained/index.php?oldid=497115#Population_projections
https://doi.org/10.1007/s10980-009-9347-7
https://doi.org/10.3390/su15032830
https://doi.org/10.3390/land11081298
https://doi.org/10.1177/095624780301500111
https://doi.org/10.1080/04353684.1988.11879571
https://www.oecd.org/cfe/regionaldevelopment/Principles%20on%20Rural%20Policy%20Brochure%202019_Final.pdf
https://www.oecd.org/cfe/regionaldevelopment/Principles%20on%20Rural%20Policy%20Brochure%202019_Final.pdf
https://www.europarl.europa.eu/RegData/etudes/STUD/2020/652210/IPOL_STU(2020)652210_EN.pdf
https://www.europarl.europa.eu/RegData/etudes/STUD/2020/652210/IPOL_STU(2020)652210_EN.pdf

	Landscapes and Interconnected Risks 
	Nature and Culture of Landscapes 
	The Environmental Issues and the Landscape Risk 
	Contents and Aims 

	Materials 
	Method 
	General Premises 
	Sources and Data 
	The Model 
	Territorial Units 
	The MAVT-Based Model 
	Attributes: Measurements and Valuations 

	Phases of Use of the Model 

	Application and Results 
	Landscape(s) 
	Natural System 
	Urban System 
	Social System 
	Economic System 

	Abandonment(s) 
	The Collective Dimension: Land Abandonment 
	The Individual Dimension: Home Abandonment 

	Interpretation: Drivers of Abandonment 

	Discussion 
	Conclusions 
	References

