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ABSTRACT

Tourism externalities, such as gentrification, over-tourism, and the Bilbao effect, are key concerns
in contemporary urban and regional planning. A wide range of approaches for measuring sustainable
tourism have been developed, highlighting the challenges associated with comparing performance
and outcomes across different destinations and scales. To address these issues, the paper proposes
a spatially explicit taxonomic classification of the tourism ecosystem structure to a relevant set of
spatial variables that characterize the supply of a specialized tourism value chain. The study identifies,
evaluates, and compares specialized tourism destinations areas, applying the balanced supply index
to produce a high-resolution cultural tourism map. The approach strengthens electronic planning by
integrating geospatial data into a robust analytical framework, aiding sustainable tourism management
and regional planning. It supports place-specific policy design and promotes adaptive, data-driven
urban and regional electronic planning.
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INTRODUCTION

In 2023, the tourism sector accounted for 9.1% of the global 23.2% gross domestic product
increase since 2022, helping to get closer to pre-Covid levels (that amount was only 4.1% below the
2019 level) (World Travel and Tourism Council, 2023). As a top growing industry, tourism plays
a significant role in global and local economies, employment, environmental pressure, and social
cohesion (Casado-Aranda et al., 2021; Getz, 1998; Naselli et al., 2022; Sharpley, 2002).

Assuming tourism as a place-oriented activity, the spatial dimension of the phenomena is the
focus of the research in this paper.
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Although tourism is widely recognized as a driver of development in disadvantaged areas (Croes
et al., 2021), it is also well known that tourism, in addition to positive impacts, generates negative
externalities as highlighted by relevant literature (Sarrién-Gavilan et al., 2015) and current policies
issues (Bei & Celata, 2024; Eugenio-Martin et al., 2019; Ferreri & Sanyal, 2018; Kapera, 2018;
Kowalczyk-Aniot, 2023; Morales-Pérez et al., 2022).

Regeneration processes linked to the construction of a main attractor (i.e. the Bilbao effect)
and aimed at boosting the tourist demand represent a successful strategy (Hansen et al., 2023;
Lumsdon & McGrath, 2011; Scorza & Gatto, 2023). Questions arise in the relationship between
urban transformation and the fundamental contribution of other coordinated actions supporting such
a strategy (Raevskikh, 2018).

If we consider the territorial dimension of specific tourism activities, localized impacts and
nonlinear distribution of benefits and threats emerge. Phenomena such as over-tourism (Balmer,
2024; Guy, 2024; Trono et al., 2022), and gentrification reveal the potential negative implication of
tourism in territorial transformation (Ignaccolo et al., 2023). Practical evidence relies upon overrunning
the capacity of DAs to manage the request of tourist demand and preserve multidimensional assets
(Abdullah et al., 2024; Ballesta, 2024; Chaney & Séraphin, 2023)

Social externalities of unplanned tourism development may be represented by the trend of the
massive accommodation conversions of housing into Airbnb rentals. As a general consequence,
the unexpected price increase in the real estate market in the neighborhood causes social diseases
such as limited access and the out-migration of residents (Lagonigro et al., 2020). The seasonality
of different activities related to tourism marks another feature of turnover in the local labor market
(Milano et al., 2024; Stojci¢ et al., 2022).

The growing attention on the management and valorization of territorial assets (Zhang et al., 2022)
for tourism purposes and the evident relevance of tourism in local economies requires the adoption of
policies, strategies, and analytical tools able to assess the principles of sustainable tourism development
(Romao & Neuts, 2017; United Nations Human Settlement Programme, 2016; Vitasurya, 2016).

The United Nations World Tourism Organization (UNWTO) defines sustainable tourism as
“Tourism that takes full account of its current and future economic, social and environmental impacts,
addressing the needs of visitors, the industry, the environment and host communities” (UNWTO, 2024).

Tools to monitor the impact of tourism as regards environmental, cultural, spatial, and economic
sustainability supporting decision-makers (Somarakis & Stratigea, 2019) in long-term sustainable
scenarios development are mainly applied and experimented with in the academic debate (Lu & Nepal,
2009). Planning practices involving policy regulation and tourism management still lack a shared
framework for approaching the regulation of tourism activities (Scorza & Gatto, 2023).

A wide range of approaches to measure sustainable tourism have been developed highlighting
challenges in comparing performance and outcomes across different destinations and scales.

On one hand, statistical or econometric analyses are based on data geographically referenced
following the spatial aspect of tourism as an important dependence. On the other hand, the mainstream
dashboards of available statistical data (i.e. Eurostat) have limited spatial and temporal resolutions for
describing local and specific impact in territorial patterns/geographies (Batista e Silva et al., 2018). In
addition, spatial regression models have been adopted (Lagonigro et al., 2020) to understand the spatial
distribution of Airbnb. Either way, the absence of spatial unevenness emerges (Jiang et al., 2024).

Moving beyond the classical spatial model of analyzing the impacts of tourism on the territory,
this paper proposes a systematic approach that integrates and considers the fundamental characteristics
of the complex tourism phenomenon.

The study aims to improve existing knowledge in assessing tourism phenomena on a territorial
scale. In detail, the study (a) opens up opportunities for application in measurement, management, and
policy making through the proposed taxonomy; (b) provides a new geography of a specialized TS ata
territorial scale based on the spatiotemporal distribution of elements characterizing the supply chain;
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(c) develops the balanced tourist supply index describing structural offer; (d) exploits the results for
policy implication in a specific case study area of the Basilicata region of Italy.

The paper is structured as follow: in the first section, we propose a taxonomy for identifying
tourism ecosystems at the territorial scale, drawing on complex theory in sustainable planning. The
framework helps assess how well these systems align with principles of sustainability and better
understand how specialized tourism ecosystems (STESY) evolve and respond to internal and external
changes. In the Data and Methods section, the application of spatial temporal data describes in more
detail the input data and the methodology applied to assess such multidimensional scope. In the
Results section, we show tourist density supply maps at high spatial resolution in the specific case
study. The last section of the paper discusses the work done and sets out areas that would benefit
from further development.

TAXONOMY FOR IDENTIFYING THE TOURISM ECOSYSTEM

Sustainable Tourism Development and Complex Systems

Strategic spatial planning for sustainable tourism development calls for institutions adopting
a comprehensive integrated governance approach. Spatial relations at different scales encourage
different governance levels to work together more effectively (Albrechts et al., 2003). In addition,
data and tools support the assessment of a common vision focusing on strategic assets in territorial
policy agendas for enhancing local identity and sustainability goals (Friedmann et al., 2004).

In recent years, tourism phenomena have crossed socioeconomic trends in a deep transformation
of spatial dimension and public domain. The spatial dimension implies the intersection of activities
and networks that are physically co-located in an area (Healey, 2004). The focus on the spatial
relationships of territories (Albrechts & Balducci, 2013) leads to a more effective coordinated action
across different sectors, addressing issues of sustainability, equity, and economic growth in a more
integrated way (Allen, 1997).

Gaining valuable insight into tourism activity in the territorial local system entails examining
complex and multidisciplinary issues (Alonso-Almeida et al., 2019). Defining these issues helps to
identify synergies and conflicts among different agendas.

As Merinero-Rodriguez and Pulido-Fernandez (2016) point out, tourism must be approached
from a systemic perspective, which requires tools capable of analyzing its different components and
the relationships between them.

To develop an alternative approach to tourism analysis, modeling, and understanding the structures
and organization of a region, we can start by assuming four fundamental characteristics of the system.
Based on the literature, these assumptions provide the foundation for analyzing how tourism operates
within a given geographical context. Here’s how such characteristics could be framed:

e The TS is a geographic locus underlining the importance of the uniqueness of territorial assets,
activities, and the differentiation of tourism supply (Jepson & Sharpley, 2015; Kindl da Cunha,
2005; Romiao & Neuts, 2017).

e The TS is the interaction between supply (stakeholders) and demand (tourism flows; Inskeep,
1991; Mihalic, 2020). Defining components is essential for analyzing how tourism functions,
develops, and evolves.

e The TS is an open system constantly influenced by economy, politics, technology, and natural
conditions (Merinero-Rodriguez & Pulido-Fernidndez, 2016). For instance, the COVID-19
pandemic drastically affected tourism flows and demand. Lockdowns, travel restrictions, and
health concerns led to a sudden and dramatic decline in international and domestic travel, causing
significant disruptions across the entire tourism industry (Bakar & Rosbi, 2020).
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e The TS is characterized by nonlinear relationships, where the connection between cause (input)
and effect (output) is neither straightforward nor proportional. For example, a small increase
in tourist arrivals in a sensitive ecosystem can lead to severe environmental degradation. The
search for analytical solutions to complex problems sometimes becomes impossible. A possible
approach is to focus on sub-systems attempting to find a linear problem.

STESY Taxonomy

The proposed methodological and conceptual approach represents an original framework
for the comprehensive assessment of tourism phenomena in a multi-scale and multi-stakeholder
perspective for which the authors use the term STESY. To model tourism phenomena from an
explicit territorial perspective we define a domain taxonomy as a conceptual framework to organize
knowledge and information sharing from the analytical stages of territorial classification to the
strategic decision-making. The taxonomy provides a systematic way of classifying or organizing
information in a hierarchical structure. This helps to break down complex knowledge domains into
structured categories, making them easier to navigate and ensuring that the same objects or concepts
are referred to consistently across the TS.

The conceptual framework for defining STESY according to the proposed taxonomy allows
categorization of spatial entities into three different level of classification referring both to the territorial
scale and the level of complexity. The proposed taxonomy is based on three main ontological classes:

e specialized tourism destination area (DA): the community of spatial elements identified in
specialized attractions (e.g. cultural tourism), services (e.g. accommodation, restaurants), and
reachability

e specialized tourism system (TS): the spatial identification of one or more specialized DAs in
which it is possible to recognize the intersection of tourist demand and the supply of a specific
category of tourism chain

o STESY: “A tourist ecosystem is defined as a network of interrelated and interdependent nodes that
characterize one or more tourist destinations area providing benefits in a territorial development
scenario” (Gatto & Scorza, 2023, p. 5. The STESY is structured as a network of stakeholders
and spatial entities belonging to a specialized TS (Corrado et al., 2024; Gatto & Scorza, 2023).
Stakeholder communities are made by all the actors involved in the specialized TS such as
operators, small and medium-sized enterprises, public bodies, and the local population.

Therefore, a DA is a geographical area, not delineated by administrative boundaries, where
visitors stay overnight. The concept can be formalized as:

DA]. = f(aj, St, 1),

Specialization (j) is the attribute describing tourism categories; it refers to a tourism supply
chain. Each DA is “specialized” based on the type(s) of tourism present (cultural, gastronomic, etc.);
thus, the tourism specializations define the offerings of a territory. Critically, the type of activity
(such as trekking, cultural visits, or gastronomic experiences) and the motivational purpose (such as
environmental appreciation, heritage exploration, or leisure) associated with each geolocated point of
interest (POI) are the primary drivers informing the classification of the destination’s tourism profile.
These elements define the functional character of the destination and determine its specialization.

Thus, specialization is not a static or externally imposed classification but a data-driven outcome
reflecting the observed composition of tourism offer and demand. This methodological approach
allows for a nuanced understanding of tourism territories.
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The function frepresents the spatial complex model based on the configurational relations among
elements assessed according to analytical purposes oriented to describe tourism specialization. The
elements are described as follows: Attractors (aj) are POIs within a recognized and specialized tourist
offer. Each attractor is located in spatial configuration and collects a set of activities linked to tourist
demand addressing classification. UNWTO international references, national/regional ones as in the
Italian National Strategic Plan for Tourism 2023-2027 (Ministero del Turismo, 2023), or the case
study area of this research as laid out in the Regional Tourism Plan of the Basilicata Region (Regione
Basilicata, 2008) all lack a unified and homogeneous classification of tourism categories. Specifically,
an attractor is an element of the territory recognized by national and/or international agencies, bodies,
and organizations, and included in a list such as United Nations Educational, Scientific, UNESCO
Sites, “Italy’s Most Beautiful Villages,” Blue Flag, and Ministry of Cultural Heritage and Activities
and Tourism (MIBACT). The designation st represents POIs having to do with services involved in
the supply chain (restaurants and accommodations); and r represents the reachability.

The taxonomy proposed, in particular the DA, describe the components of the territorial offer
referring to a specialized tourist supply chain. Through a case study, we focus on the territorial network
through the local representation of DA elements understanding the behavior of the DA’s overcoming
the territorial units for statistics.

STUDY AREA, DATA, AND METHODOLOGY
The Study Area

The analysis shifts from a classic broad, aggregate analytical regional view to low-dimensional
vector embedding points (POIs) that represent DA, elements, such as specialized attractors (e.g.,
cultural tourism) and services (e.g., accommodation, restaurants) To provide a clearer understanding,
the following description represents the DAs analyzed in a case study area including “Monticchio
Laghi” and “Alto Bradano” in the Basilicata region of Italy.

The study area has an extension of 3,722.06 km? on the border between the northern part of
the Basilicata region and the western part of Apulia. Basilicata is one of the regions with the lowest
population density in Italy (56.3 inhabitants/km?), influenced by a development delay that stems from
a centuries-old infrastructural deficit causing low fertility rate, working-age migration, and economic
decline (Annunziata et al., 2024).

As part of the National Recovery and Resilience Plan investments, the Ministry of Culture released
a public call for proposals to recover and make peripheral and abandoned settlements attractive and
more competitive in the national tourism market, asking regions to submit projects to invest in.
Basilicata focused on the regeneration of the Monticchio Laghi areas. The €20 million investment
of public funds is intended to catalyze economic rejuvenation in the area, tapping into the tourism
potential of both cultural and natural tourism. Within this area, there is a regional park and several
cultural sites, including medieval castles, national museums, and UNESCO and archeological sites
that offer significant potential for cultural tourism. Thus, strategies for spatial development based on
internal resources related to the system of widespread naturalness and the uniqueness of historical
and cultural values are sought.

Data and Methods

In order to produce the balanced tourism supply index (BTSI) and related tourism supply map,
we collect DA, POI data from different sources. Then, for the construction of the network of DA; a
set of operatlons were conducted using the statistical software Python and geographical information
systems (GIS). The methodological workflow is outlined below in five analytical steps (Figure 1).
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Figure 1. The Methodological Workflow
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Step 1: DA/. POI Data Selection

European directives boost advanced data analytics, including big data and key enabling
technologies, such as artificial intelligence and blockchain, for a digital and greener transformation
of the industry (Muench et al., 2022). However, due to the skewed and imbalanced information
technology infrastructures between urban, peri-urban and rural contexts, the implementation of this
approach is challenging in territories that lack adequate data infrastructure. Indeed, while predicting
tourism flow could help service providers in designing better tourism strategies for businesses and
local administrations, this advantage appears to be minimal in less developed regions. In these rural
areas, the lack of detailed data to map tourism supply systems is a challenge, and our work focuses
on finding practical solutions to this problem. The data collection step refers to elements of DA, in
the study area. The dataset was compiled through a combination of institutional sources, including
UNESCO Sites, Italy’s Most Beautiful Villages, MIBACT, the Italian Environment Fund, and the
Basilicata Region’s cultural registry, as well as public geographic platforms such as Google Maps
application programming interface (API) Places and OpenStreetMap (OSM). This integration of
multiple data sources aimed to provide a comprehensive overview of the local cultural tourism
offerings, with particular attention to rural and less digitally structured areas. While OSM was a
key resource, its limitations in rural areas—due to the crowd-sourced nature of its data—meant that
additional information was needed (Biljecki et al., 2023; Y. Yan et al., 2020). As summarized in Table
1, the collected dataset was structured around key categories of POIs relevant to cultural tourism.
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Table 1. Data Collection

POIs Number Source of data Type Activity Purpose
category | of mapped
entities
a, 78 UNESCO Sites, Italy’s Castles, churches, Visits, exhibitions, Exploring

most beautiful villages, fortified towers, local art and cultural | heritage,
MIBACT, FAI Cultural | museums, monuments, | experiences history,
heritage — Basilicata archaeological sites traditions, and
region, Google Maps cultural identity
Places API

st R 442 Google Maps Places Restaurants, cafes, Restoration
API, OSM bars

Acc 417 Google Maps API Hotels, guest houses, Accommodation

Places, OSM, APT B&B
Basilicata

Note. POl = point of interest; a, = cultural attractors; UNESCO = United Nations Educational, Scientific, and Cultural Organization; MIBACT = Ministry
of Cultural Heritage and Activities and Tourism; FAI = Italian Environment Fund; st = service-related point of interest; R = food and beverage services; API
= application programming interface; OSM = OpenStreetMap; Acc = accommodation facilities; APT = Regional Tourism Promotion Agency; B&B = bed and
breakfasts.

The a; category included cultural attractors—castles, churches, fortified towers, museums,
monuments, and archaeological sites—with 78 mapped entities drawn from official national and
regional inventories as well as crowd-sourced platforms. The R category accounted for 442 food and
beverage services (restaurants, cafes, bars), while the Acc category included 417 accommodation
facilities (hotels, guest houses, bed and breakfasts), both primarily mapped using Google Maps API,
OSM, and data from the Basilicata Regional Tourism Promotion Agency. These service-related
POIs were grouped under the broader classification s¢, while the variable r represented road network
distances calculated between POIs for accessibility analysis. Consequently, the specialization
category (j) of the DA was framed within the cultural tourism typology, integrating both attractors
and services into a spatially explicit model suitable for GIS-based analysis. Each geolocated POI was
associated with a specific activity (e.g., cultural visits) and a corresponding purpose of visit (e.g.,
heritage exploration), which together determined the specialization of a given tourism destination.
This specialization was not predefined but emerged from the observed composition of tourism supply
in each area. This logic allowed for a data-driven identification of tourism specializations, which
was particularly useful in rural or multifunctional territories where tourism forms were diverse and
less formally structured. It also supported comparative analysis, spatial clustering, and destination
planning within a GIS-based decision-making framework.
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Figure 2. Map of Entities
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Step 2: St and r Network Structure

Once we obtained the map of the DA POI, we defined the spatial model to represent and analyze
the relationships among POIs in order to map the DAIS To address these challenges, the graphs
approach was chosen. The graph structures (Figure 3) were spatially compact, compared to the rigid
grid, and Delaunay triangulation (DT) is an example of this (Huang et al., 2023). The DT graphs
approach offered a robust method for mapping the interactions between spatial entities (Xu et al.,
2022; X. Yan et al., 2019). According to selected reference literature, the graph can be generated by
connecting all POIs within a given study area using DT (Huang et al., 2023; Xu et al., 2022; X. Yan
et al., 2019). In this network, the POIs served as nodes, with their respective category embedding
(Acc, R) representing the node features. The edges between nodes were characterized by weights
depending on the spatial distance of the road network (r).
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Figure 3. The Graph Structures
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Step 3: St Community Detection

We applied a Louvain community detection algorithm derived from graph theory to identify
non-overlapping community (Blondel et al., 2008). The modularity of a graph was used to analyze the
structure of the graph and quantify the strength of interactions between nodes in the respective groups
(Blondel et al., 2008). In this way, it was possible to divide the network into c/,...,cn communities.
Modularity is often used in optimization algorithms to identify the structure of communities in
networks. One of the main advantages of modularity maximization is that it did not require us to
specify a priori the number of communities we wanted to detect. We used only the topological
interactions between nodes (Dugué & Perez, 2015). By projecting POIs on the graph, weighted on
r, we identified communities of services through the network (Figure 4).
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Figure 4. Communities of Services Through the Network
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Step 4: DA/. Identification

Moreover, to define the DA, each attractor was assigned to a single POI’s community based on
the nearest neighbor approach, considering both the spatial configuration of the attractors and their
proximity to the community centroids. Firstly, we used the standard deviational ellipse (SDE) to map
the centroid of the service community. The SDE is specifically useful for indicating the distribution
density of a set of geographic units (Gong, 2002). Unlike the non-cartographic distance circle, which
measures dispersion using a single parameter, the SDE captures both dispersion and directional
trends in two dimensions through the angle of rotation (0), the dispersion along the major and the
minor axis (Myint, 2008). In this way, we ensured consistency with the spatial configuration of the
communities in the study area. Subsequently we applied the nearest neighbor search algorithm from
GIS processing to calculate distance between st and a;and joined them together to identify DA.. This
method ensured that each attractor was associated with the nearest service community, respecting the
principle of spatial proximity in geographic analysis (Miller, 2004; Ponds et al., 2007), and ensuring
spatial consistency between attractors and services within the study area (Figure 5).

10
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Figure 5. Spatial Relation Between Attractors and Services Within the Study Area

Community @ Cultural attraction

Step 5: Constructing the BTSI

We identified 52 DAs representing the region’s supply of cultural tourism. Each DA is
characterized by three components: restaurants, accommodations (sf), and cultural attractors (a)
balanced by their reachability. The BTSI was defined dividing the number of accommodations by
the number of restaurants for each community. According to the UNWTO, a tourist destination is
defined as a place where visitors can spend at least one overnight stay, making accommodations a
key element of its structure. Comparing accommodations (Acc) to restaurants (R) provided insight
into whether a DA was structured to provide services for day visits or longer tourists stays, which
helped us understand the local tourism dynamics and supply infrastructure balance, favoring the
comparison among DAs inside the system.

BTSI =i (Acc/R)

A BTSI value greater than or equal to 1 indicated a well-structured tourism supply system, with
an emphasis on cultural tourism that supports overnight stays. In contrast, a BTSI value below 1
suggested a tourism structure that was less focused on accommodating overnight visitors, potentially
indicating a day-visit-oriented system lacking sufficient infrastructure for longer stays. Considering
that the study area was characterized to be a rural area where tourism supply was fragmented and
not characterizing the local economic structure, we needed to restrict the application of the BTSI
index to more significant DA, selecting those where the presence of supply services was consistent.
From the whole set of DAs, a significant sample of communities was selected for further analysis.
We used the following selection criteria:

1. DAs where the number of restaurants (R) was below the population average (denoted as m,) were
excluded.

1"
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2. DAs where the number of accommodations (Acc) was below the population average (denoted
as m, ) were similarly excluded.

Table 2 below represents the structure of the data, where communities were classified based on
their attractors, accommodations, and restaurants availability.

Table 2. The Structure of the Data Classification

Community ID (C) Attractors (a) Accommodations (Acc) Restaurants (R) Excluded

-- -- n, <m,. n,<m, Yes

Note. Communities where either n,_<m, orn.<m_ are marked as excluded. C = the unique ID assigned to each community; a = the number of
attractors (e.g., cultural sites, landmarks) present in each community; Acc = the number of accommodations (e.g., hotels, guesthouses) available in the
community; R = the number of restaurants in the community.

This restriction of the analytical sample ensures that only communities with a minimum baseline
level of services options were considered in the index, providing a more accurate representation of
the balance between these two key factors in tourism infrastructure.

FINDINGS AND DISCUSSION

The analytical steps determined a new geography of cultural tourism supply for the study area
based on DA . Figure 6 represents the DAI,s as an original territorial structure developed to investigate
tourism effects at the local scale. It also enables comparison with general data and trends derived from
census statistics aggregated by administrative units (mainly Province or Nomenclature of Territorial
Units for Statistics Level 2). It means that the local TSs could be better investigated through DAjs
units intended as a functional spatial element representing detailed territorial structures including
key actors and key features in the tourism supply system.

12
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Figure 6. The 52 Original Specialized Destination Areas Intended as a Functional Spatial Element Representing Detailed Territorial
Structures

Community

The application of the BTSI index allowed us to select those territorial units where we expected
a formal organization of tourism supply, including the presence of local tourism supply chains.
Here, tourism-related economic value can act as a driver of local development when framed within
a sustainability-oriented perspective. This research hypothesis opens up future possibilities for
investigating each DA at a lowest scale in greater depth and modeling the functional relations among
DA s to improve the action of territorial promotion on the global market of tourism supply.

As we reported before, we restricted the sample from the 52 original DA s to 19 DA s. Among this
sub-sample we already verified that the presence of a characterizing attractor in each DA, represented
a condition to identify a structured local tourism supply chain. We intended as a “characterizing
attractor” a cultural landmark expressing a super-regional capacity to be the main purpose of travel.
Table 3 depicts the characteristics of the selected DA s group.

Table 3. Balanced Tourism Supply Index Highlighting the Disparity in Tourism Infrastructure Between Communities With
Strong Cultural Attractors and Those With Less Recognized Sites

DAID | Attractors | A dation | R ant Total Total Balanced tourism Characterizing
©) (a) (Acc) (R) services (St) community (TC) supply index attractor
11 1 18 31 49 50 0,580645161
14 7 10 15 25 32 0,666666667
31 1 18 23 41 42 0,782608696
36 3 12 15 27 30 0,8
24 2 9 11 20 22 0,818181818

continued on following page
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Table 3. Continued

DAID | Attractors | A dation | R ant Total Total Balanced tourism Characterizing
©) (a) (Acc) (R) services (St) community (TC) supply index attractor
40 2 13 15 28 30 0,866666667 -
30 13 20 21 41 54 0,952380952 castle
15 1 11 11 22 23 1 castle
19 3 13 12 25 28 1,083333333 castle
38 5 10 9 19 24 1,111111111 castle
29 7 10 9 19 26 1,111111111 -
41 2 10 8 18 20 1,25 castle
33 3 13 10 23 26 1,3 FAI
46 3 12 9 21 24 1,333333333 castle
28 2 13 9 22 24 1,444444444 castle
20 2 14 9 23 25 1,555555556 castle
42 4 14 9 23 27 1,555555556 castle
22 13 19 11 30 43 1,727272727 castle
35 3 25 12 37 40 2,083333333 Castle + UNESCO

Note. DA = a geographical area, not delineated by administrative boundaries, where visitors stay overnight; C = community identification; a = attractors;
Acc = accommodation facilities; R = food and beverage services; St = Accomodation facilities and food and beverage services; TC = total community; FAI =
Italian Environment Fund; UNESCO = United Nations Educational, Scientific, and Cultural Organization.

The DAjs were sorted per increasing values of BTSI index. It was possible to assess that higher
values of BTSI (> 0.95) characterized 68% of the distribution. Additionally, when we investigated
the attractors’ features, we detected that the highest BTSI DAjs had a castle as the main attractor (i.e.
characterizing attractor). That meant that a rare attractor was a more motivating factor in generating
tourism travels and presences.

Communities with a BTSI greater than 1, such as ID35, exhibited a strong cultural attraction
system. In fact, the highest-ranking community was related to Castel del Monte, a UNESCO World
Heritage Site. This demonstrated a clear correlation between a high BTSI and the presence of globally
recognized cultural landmarks.

On the other hand, communities with a BTSI below 1, such as such ID11, the Rionero municipality,
showed a different trend. The results showed that these communities were less equipped to support
overnight tourism. For instance, Rionero’s cultural attractors were less relevant.

The BTSI highlighted the disparity in tourism infrastructure between communities with strong
cultural attractors and those with less recognized sites (Figure 7). Communities like Castel del Monte,
with high-index values, were bolstered by world-renowned landmarks, enhancing their ability to
support sustainable tourism. Conversely, communities with lower index values struggled due to the
absence of such attractions, limiting their tourism development potential.
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Figure 7. Spatial Distribution of Balanced Tourism Supply Index and Specialized Destination Areas

Community ¥ BTSI greater than 1

CONCLUSION

This paper uses a systematic approach to consider the tourism phenomenon in all its territorial
complexity, integrating the fundamental characteristics according to a clear taxonomic model based
on three classes: DA, TS, STESY. This approach provides an analytical way to define new geography
of specialized TS at a territorial scale suitable to improve territorial development policies through
the proposed taxonomy based on improved territorial spatial knowledge.

Moving from the definition of tourism taxonomy as it drew on complex theory in sustainable
planning through the computational model, the case study produces tourist density supply maps at
high spatial resolution, demonstrating the local diversity of tourism communities in a low density
settlement area: the Basilicata region of Italy.

Through the relational geography (Healey, 2004) applied to the tourism supply spatial assessment,
the boundaries of DAs closely describe the local components of the TS at an appropriately detailed
scale. As Batty (2023) argued, “The significant point in this argument is that cities are increasingly
connected to one another and their wider environment cannot be easily broken off from the city
system itself” (p.3).

We assumed that the administrative boundaries do not necessarily align with the physical
boundaries identifying a thematic spatial system (Figure 8.). Tourism flows, infrastructures, and
economic interdependencies usually extend beyond formal jurisdictional limits, highlighting the
need to consider a broader, interconnected spatial perspective when analyzing tourism dynamics.
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Figure 8. Spatial Distribution of the 19 Specialized Destination Areas Overlaid on Administrative Boundaries
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The map in Figure 8 illustrates how the functional units extend beyond municipal jurisdictions,
emphasizing the need for a multiscalar and cross-border perspective in tourism planning. The inclusion
of administrative limits allows for better visualization of the mismatch between institutional boundaries
and functional spatial organization.

In the proposed analytical model, the spatial aggregation of services is weighted according to
point-to-point accessibility, determining service communities based on proximity of access. We affirm
that a multiscalar approach envisions an ecosystem divided into subsystems of the tourism value chain.
Thus, the focus is not on zones, but rather on aggregations of heterogeneous points defined by spatial
relationships. The scale, therefore, does not consider traditional statistical units (e.g., Nomenclature
of Territorial Units), but a series of geographically localized networks and sub-networks that depend
on the specialized tourism features.

The detailed maps offered by representing spatial entities through POIs enable a place-oriented
understanding of the relationships among single services, beyond the aggregated spatial similarities that
often hide insights. For example, the modifiable area unit problem demonstrates how data aggregation,
while useful for cartographic representation, can distort the analysis needed for effective place-based
policymaking. A case in point is the Italian National Institute of Statistics (ISTAT) classification
of tourism density at the municipal level in Italy: although this classification helps for national
representation, it fails to identify local communities and tourism niches that specialize in offering a
specialized tourism typology. Thus, the analysis shifts from a broad, aggregate analytical-regions view
to a low-dimensional vector embedding points (POIs) representations of systems’ entities, such as
specialized tourism attractors (e.g. cultural tourism) and services (e.g. accommodation, restaurants).

The taxonomy and the analytical model STESY, through the classification of DAs and the
elaboration of the BTSI, offers a replicable method for mapping tourism supply imbalances and
supporting policy choices on where to enhance accommodations or services. Local authorities can use
this information to prioritize investments in areas with high cultural potential but limited infrastructure,
guiding funding for restoration, mobility, and service improvement.
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Concerning the case study application, the research directly contributes to place-based
knowledge development in the Basilicata region, a context characterized by fragmented settlements,
underexploited heritage, and emerging tourism niches. Basilicata's territorial identity, rooted in
historical layers, rural landscapes, and community traditions and deeply influenced by infrastructural
weaknesses of the tourism supply system, demonstrates high potentials in tourism development. The
proposed framework offers a quantitative, spatially explicit, and measurable dashboard as a decision
support system favoring transdisciplinary views and scenario building for a more grounded approach
to tourism development that enhances local identities and informs adaptive policymaking.

The relevance of the findings for the Basilicata region includes both a deepening knowledge
framework and, in terms of policy implication, a driving contribution to improve ongoing investment
policy in tourism infrastructure. The new geography of the research area based on DAs reveals a
fragmented territorial structure in which the rarest attractors (less common in the distribution of
cultural landmarks of the territory) play a driving role in tourism flows. This new analytical approach
may support functional agglomeration for DAs promoting collaboration among local institutional
players for maximizing territorial tourism potential. In light of the proposed classification and within
the framework of the tourism ecosystem, the identification and formalization of the stakeholder
network emerge as a critical development. Future developments will aim to map, using available data,
the stakeholder network structured by functional roles within the tourism ecosystem (Ducci et al.,
2023), in relation to the spatial distribution of the identified POIs. This formalization is instrumental
to enhancing qualitative further analyses of the territory (e.g., questionnaires), as it enables a more
structured and consistent organization of knowledge in line with high resolution territorial assessments.

Additionally, the revealed structure of the system also represents relevant information for private
investors (i.e., micro-investments in residential accommodation or macro-investments in tourism
facilities and services) requiring specific rules facilitating specific territorial processes oriented toward
amore balanced and sustainable local TS. Finally, potential benefits deriving from a deeper awareness
of territorial capital in tourism supply and from ongoing investments in tourism infrastructure include
the opportunity to design specialized territorial promotion actions. These actions can be based on
local tourism specializations and identified target markets, while avoiding overtourism effects.

Extending the focus at the regional scale, the STESY model aligns with strategic goals set by the
Basilicata region to promote sustainable and place-based tourism. By offering a high-resolution spatial
assessment of cultural tourism supply, the study supports regional efforts to promote minor cultural
heritage, to foster tourism in inland areas, and to improve territorial cohesion. The research offers
tools to identify tourism potentials outside traditional hotspots, enabling more targeted investment
and planning decisions in accordance with the Regional Tourism Plan (Regione Basilicata, 2008).

From a comprehensive perspective of electronic planning research, the taxonomy developed in
this study provides a tool to align data-driven tourism and cultural planning under shared sustainable
development goals. By identifying areas with significant but under-activated cultural potential,
the model supports the design of integrated programs that link heritage valorization with tourism
promotion. This approach encourages coordinated policies and funding schemes that benefit both
residents and visitors, helping cultural initiatives become drivers of inclusive and sustainable growth.

Research limitations include the dependence of the analytical framework on expert knowledge
of input data selection and the verification of the adherence of the results to the specific case study
reality, while a more automated framework could extend the application of the model, producing
robust and accountable results. Moreover, the application of the taxonomy and the consequent results
must be discussed with public bodies and private operators contributing to the local tourism value
chain in order to fit with specific issues in policy making and investment planning.

This research can potentially support the sustainable management of tourism phenomena, which
has faced in recent years unpredictable development in term of flows and consequent impacts (i.e.,
overtourism). Both researchers and practitioners are focused on experimental policymaking in order
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to understand the effective impacts of restrictive policies such as Venice’s tourism tax and Barcelona’s
limitation on accommodation licenses.

In the future, the proposed analytics might be applied to a wider range of tourism specialization
(i.e., natural and adventure tourism, seaside tourism, and eno-gastronomic tourism) in multiple case
study areas in order to acquire additional information about the relation between specialized attractors
and local tourism supply chains directedly related to targeted tourism typologies. Additionally,
extensive data sources could help to achieve a more detailed granularity of the input information in
order to improve the quality of the elaborations. Building on the attributes of POIs, upcoming research
will contribute to the development of an indicator-based framework designed to quantify phenomena
associated with the tourism processes of the selected destinations, including measures of levels of
attractiveness derived from data such as ratings and user-generated reviews.

RECOMMENDATIONS

This paper fosters an alternative path for mapping the geographies of tourism value chains,
offering significant insights into their spatial dynamics and operational interdependencies. Based on
the findings, the following recommendations are proposed:

Application in Measurement, Management, and Policy

Policies for effective tourism management are often oriented toward the general indication of
objectives to be pursued on the basis of generic indicators and analyses. Public bodies and regional
development agencies are encouraged to integrate this approach to integrate the dynamics of the
tourism supply value chain with spatial development strategies.

This integration can improve local competitiveness through the identification of specialized
attractors in the territory (Corallo et al., 2018), optimize the allocation of resources in areas where
there is a greater robustness of infrastructures capable of supporting the system, or integrate specific
services in areas that have good parameters of attractors and presences but poor equipment. The
BTSI highlights the disparity in tourism infrastructure between communities with strong cultural
attractions and those with less recognized sites, providing insights into possible actions to coordinate
a sustainable strategy between identified neighboring DA/,.

Adoption of Spatially Explicit Analytical Tools

A new geography of the TSs at a territorial scale based on the spatiotemporal distribution of the
elements allows us to integrate the spatial analysis into the assessment of a specialized tourism supply
chain. A methodological gap is highlighted for the univocal measurement of phenomena in different
territorial areas belonging to a scale of analysis not in line with the scale of the tourism phenomenon.
These results lead to an incomparability of the case studies and the effects of tourism. Starting from
the assumption that tourism involves site specific phenomena and that its effects are linked to the
measurement of the capacity of the territory compared with the demand for goods and services, this
approach allows us to trace the specific territorial phenomenon through these variables applicable in
any territorial area. We can correlate a high BTSI with the presence of globally recognized cultural
reference points by tracing a specific path to manage the system variables in order to describe the
phenomena of the tourism supply. In fact, studies indicate a greater presence of tourists in proximity
to attractors, regardless of the territorial morphology.

Application in a Tourism-Specific Supply Chain

The mapping technique should be piloted in specific tourism industries with complex or
fragmented value chains such as natural and adventure tourism, seaside tourism, and eno-gastronomic
tourism. Such applications could validate the method's adaptability and reveal tourism industry-specific
challenges and opportunities. The applicability of the method to different tourism specializations
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allows the development of a quantitative analysis, monitoring, and an evaluation framework over
time by drawing on territorial data.

Interdisciplinary Framework

The study strengthens the link between geographical analysis and economic theories, offering
a method that allows us to explore the spatial distribution of economic activities along value chains.
This approach allows us to overcome traditional models that tend to neglect the territorial dimension.
The use of advanced spatial tools and multiscalar data represents a significant advance in the analysis
of tourism value chains. The proposed methodology identifies through quantitative data a tourism
value chain, offering a more complete representation of network dynamics. The system variables carry
with them attributes of value that trace a complex network of actors, services, and public bodies. It
is useful for economists and planners to identify stakeholders directly involved in decision-making
processes, reinforcing and monitoring the tourism impacts.

Relevance for Sustainable Planning

The work provides a useful methodological basis for linking global value chains to regional
development policies. This helps to bridge the gap between the global scale of economic activities
and local governance strategies, laying the foundations for more effective and sustainable spatial
planning. The study emphasizes the need to integrate environmental and social considerations in the
mapping of value chains. This approach supports more informed and sustainability-oriented research,
helping to identify critical points for targeted interventions.

These recommendations aim to bridge the gap between academic innovation and practical
application, ensuring the method's potential is fully realized in advancing knowledge and informing
policy.
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