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Abstract

Tourism today represents a strategic engine of economic growth, contributing substantially to GDP,
employment, and export revenues. Accounting for approximately 10% of global GDP, the sector
plays a significant role in tourism-intensive countries. Tourism has shown remarkable resilience and
recovery capacity in the post-COVID era, reaffirming its status not only as an economic sector but
also as a spatial phenomenon. Due to its inherent place-based nature, tourism cannot be outsourced:
it relies on the unique cultural, environmental, and territorial assets of specific locations. While this
makes tourism a powerful driver of local development, it also presents challenges related to
environmental stress, cultural commodification, and social tensions, especially in over-visited
destinations such as Venice, Barcelona, or Lisbon. This paper introduces the concept of “anti-gravity
tourism”, a novel framework inspired by physics, to describe planning strategies aimed at
counteracting the gravitational pull exerted by mass tourism hotspots. Using the STESY model, the
study applies spatial analysis to four case study areas, identifying Destination Areas (DAs) through
clustering techniques and developing spatial design proposals aligned with the principles of the New
Urban Agenda (NUA). The results highlight how “anti-gravity” strategies can be operationalized
through context-sensitive planning tools to mitigate overtourism, support territorial equity, and
maximize positive externalities. Ultimately, the paper argues for a paradigm shift towards tourism
policies that ensure long-term sustainability by balancing economic growth with social inclusion and
environmental stewardship.

Keywords: sustainable development; tourism ecosystem; overtourism; anti-gravity

1. Introduction

Today, tourism stands as a pivotal engine of economic growth in many countries, contributing
significantly to gross domestic product (GDP), employment, and export revenues. Recent data
analyzed by the World Travel & Tourism Council [1] show that the travel and tourism sector accounts
for about 10% of global GDP and supports roughly one in ten jobs worldwide. Tourism sector
contributes around 5-8% to GDP in many nations, with even greater impact in tourist-intensive states
[2]. In Europe, analyses of multiple countries over several decades reveal a long-term cointegrated
relationship between tourism growth and economic performance: during non-crisis periods,
increases in tourist arrivals and tourism receipts stimulate national incomes and employment [3]. As
an evidence, tourism functions not merely as a service industry, but as a strategic sector crucial to
economic growth. Concerning crises periods, tourism faced dramatic disruption during the COVID-
19 pandemic [4], along with nearly all other economic sectors [5,6]. In terms of recovery capacity, the
sector distinguished itself by rebounding more rapidly, showing an unusual resilience and
adaptation potentials [7]. Despite being highly labor-intensive and heavily impacted by travel
restrictions, the sector recovered quickly (the paper shows that in the analyzed case studies arrivals
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and overnight stays approaching pre-COVID levels just three years after the breaking down),
highlighting a critical role in supporting local economy and generating spatial transformations (land
uses, urban functions, environmental/cultural values exploitation, etc. Tourism can be understood as
a place-based economy. Unlike digital industries, it cannot be outsourced or delocalized, since its
value is inherently tied to the uniqueness values of specific locations, their cultural heritage, and
environmental resources [8]. This spatial anchoring makes tourism both a powerful driver of local
development and a sector that requires careful management to balance growth with long-term
sustainability. Therefore, we consider tourism as a spatial phenomenon in the perspective of urban
studies approach. Affirming that it is an important factor in local socio-economic development,
representing a key driver of socio-economic development in host destinations [9,10] we may refer to
tourism externalities as positive multiscale effects on economic systems but also potential pressure
on local environmental and anthropic systems. In facts, it generates business opportunities, income,
and jobs, particularly when visitors rely on local accommodations, restaurants, and cafés [11] and it
creates stronger links with the local economy and spreads its benefits more widely across the
community [12]. Alongside direct jobs, the sector generates a wide range of indirect externalities,
from investments in mobility infrastructure, to support the valorization of cultural heritage, stimulate
local entrepreneurship, and create infrastructure that benefits both visitors and residents [9,13,14]. In
several former industrial cities—such as Bilbao—tourism has been a key factor in economic
regeneration [15] shaping brand new trajectories for urban development in post-industrial cities
facing degrowth and crisis. It represents a lesson orienting policy maker across Europe to increasingly
target urban development strategy towards tourism-based development actions [16]. Tourism
inevitably is a driver for territorial transformations processes in a continuum under-the-surface
process where huge transformations often require specific urban planning actions (localization
agreement, urban regeneration plans, protection acts for sensible heritage etc.) but micro ones (the
majority of local effects defining local chains of tourism supply) mainly run unplanned and boosted
by digital platform more than traditional systems. These dynamics taking the form of micro-scale
interventions range from the generalized reuse and valorization of underexploited real estate to the
overexploitation of cultural and environmental assets. What might appear as isolated adjustments
could accumulate into significant structural change, altering the balance between local needs and
global visitor demand. In this case a gravitational territorial effect emerges in concentrating tourism
value chains on localized major destinations. Yet in destinations where mass tourism has expanded
rapidly, like Barcelona or Lisbon, the downsides have become visible [17]. Here the lesson is simple:
growth alone is not enough. Once visitor flows exceed tourism supply carrying capacity [18], the
economic, social, and physical pressures on cities can outweigh the benefits, creating new challenges
for local communities and stakeholders.

Overtourism has emerged as a critical challenge in contemporary tourism, referring to the
excessive concentration of visitors in specific destinations [19,20]. This phenomenon often leads to
environmental pressures, erosion of cultural authenticity, and social tensions. Cities such as Venice,
Barcelona, and Dubrovnik illustrate these impacts, facing increased pollution, rising housing costs
driven by short-term rentals, and growing friction between local residents and tourists [21,22].
Seasonality further amplifies the challenges of tourism by generating economic instability and
placing excessive demand on infrastructure during peak periods, while leaving businesses and
workers exposed during quieter months [23-25]. These seasonal fluctuations affect employment,
overburden local resources, and lead to inefficient use of urban infrastructure. Addressing these
issues requires sustainable management strategies that balance visitor flows with the long-term
economic, social, and environmental health of destinations. These patterns highlight the spatial and
temporal imbalances inherent in tourism systems, requiring specific planning tools and effective
management approach to ensure that destinations remain both attractive and sustainable. Against
those (unplanned) gravitational processes, recent tourism development policies had been oriented to
counterbalance tourism effects toward minor destinations and inner areas. We refer to those adopted
in Portugal —where Porto authorities have restricted new short-term rentals to underutilized
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neighborhoods as part of urban regeneration efforts [26] or Italy’s PNRR attractiveness program
(https://www.italiadomani.gov.it/it/Interventi/investimenti/attrattivita-dei-borghi.html), which
promotes small towns to improve attractiveness providing incentives to enhance the appeal of
underdeveloped areas. These initiatives aim to relieve pressure on overcrowded tourist destinations
by promoting lesser-known areas, thereby distributing visitor flows more evenly and supporting a
more sustainable balance of tourism demand. In the view of this paper, we define this policymaking
effort under the overall concept of anti-gravitation of tourism development. It represents a tentative
concept derived from physics, allowing us to define operatively through robust methodology
application (STESY) and case studies analysis a sustainable perspective to handle tourism planning
in a specific tourism destination area.

The concept of “anti-gravity” in physics [27,28], which explores hypothetical forces capable of
neutralizing or reversing the gravitational pull between matter and antimatter, offers an interesting
metaphor to define the research for more sustainable tourism development trajectories in local
policymaking [29]. In this context, the most crowded tourist areas generate a sort of “gravitational
field” that attracts the majority of visitors, creating congestion, overexploitation, and pressure on local
resources. The “anti-gravity tourism” approach acts as a counterforce, redistributing flows toward
less-visited areas and rebalancing the tourism system. Similar to physics experiments that search for
unconventional components of gravity, spatial analysis allows us to identify high-density nodes and
design targeted interventions to mitigate the negative effects of “tourist gravitation,” promoting more
sustainable and widespread use of the territory

The concept of “anti-gravity tourism” refers to strategies aimed at mitigating the excessive
concentration of visitors in traditional hotspots by redistributing tourist flows across a destination. It
seeks to “lift” tourism away from saturated areas, balancing visitor pressure, reducing congestion,
and promoting underexplored sites, ultimately contributing to more sustainable and resilient tourism
systems.

From a territorial perspective, we propose it as representative of a territorial system
configuration expressing a balanced distribution of the tourism phenomenon, aimed at redistributing
positive impacts and externalities while mitigating congestion effects across different territorial
scales. This article is structured to present both the conceptual framework and the applied
methodology of tourism spatial analysis using the STESY model and orienting territorial design
proposal to New Urban Agenda (NUA) [30] compliance.

The analytical part of the paper describes the application of the STESY model to four distinct
case study areas, with the aim of defining a spatial assessment of tourism ecosystems through a data-
driven approach. After the identification of Destination Areas (DAs) through spatial clustering
techniques obtaining the territorial articulation of tourism supply in each case study area. Thereafter
we interpreted through the lens of the NUA principles the design phase in each case downscaling
NUA design approach to translate global sustainability principles into context-specific strategies. In
the result section, the comparison of these case studies allows us to operatively highlight the
evidences of anti-gravity approach in planning tourism issues and identify potential design strategies
grounded sustainable development vision. Conclusions propose a critical reflection on how anti-
gravity concept could represents a way to classify a global effort in ensuring tourism sustainability
through the definition of anti-gravitational tourism development strategies, designed to mitigate
excessive tourism pressure and promote more balanced and sustainable local development
trajectories.

2. Materials and Methods

The methodological framework of this study is based on the STESY framework methodology by
Gatto et al. [31] oriented to define a spatial assessment of tourism ecosystems based on a data driven
approach. We compared four case study areas in order to highlight main tourism issues and potential
design strategies based on NUA principles.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202510.0237.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 3 October 2025 d0i:10.20944/preprints202510.0237.v1

4 of 19

The Figure 1 describes the methodological steps. In a first step, Points of Interest (Pols) was
selected according to STESY taxonomy and the specific tourism value chains recognized in the case
studies area. Data were retrieved mainly from OpenStreetMap and open-source data services
available in each case study area at national or local level, with a focus on services and facilities
relevant to tourism, while tourist attractors were integrated from national and local sources such as
heritage registers, cultural databases, and municipal inventories. To contextualize the individual case
studies, complementary statistical information was collected from the national statistical office and
local statistical portals.

In a second step, the georeferenced dataset was organized and classified according to the STESY
model, which provides a standardized framework to capture the specific value chains of tourism and
ensures comparability across territorial contexts. This categorization allowed for a coherent
interpretation of the functional role of services and attractors within the tourism system.
Subsequently, the identification of Destination Areas (DAs) was carried out through spatial
clustering techniques. Through K-mean clustering, local clusters of functionally interrelated Pols
based on Euclidian proximity were identified and validated as Destination Areas, thus reflecting the
territorial articulation of tourism supply within each case study. Finally, the identified DAs were
interpreted through the lens of the New Urban Agenda, applying a downscaling approach to
translate global principles of sustainability into context-specific strategies. The results are reported in
terms of local anti-gravitational tourism development strategies, aimed at mitigating excessive
tourism pressure and promoting more balanced and sustainable local development trajectories.

Congestion

Seasonality
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studies N

Overtourism

"Specialized Tourism
Destination Area" (DA):
DAj = f(ci, stj, ),

Anti-gravity tourism

Pols dataset o
planning
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DAs Identification:
osm Spatial assessment of
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Figure 1. Methodological workflow.

Four case studies were selected representing different territories characterized by different
tourism specializations: European coastal and island destinations with diverse yet comparable
tourism characteristics Dubrovnik (Croatia) and Istria (Croatia), Corsica (France), and Andalusia
(Spain). These destinations were selected as representative of different tourism systems where
externalities, depending on gravitational effects of tourism flows, are coherent with major concerns
remarked in tourism sustainable development debate: Congestion, Seasonality and Overtourism.
Additionally, the tourism specializations are important both for the analytical phase of the research
and for the design steps. The four case studies allowed to investigate: Nature based tourism,
enogastronomic tourism, beach tourism and cultural tourism. This methodological framework allows
to assess tourism supply in a spatial dimension that goes beyond administrative boundaries and
official statistical unit focusing on local tourism territorial values and local tourism services facilities
organization. The DA represents the finest unit of tourism supply in a territorial system. The STESY
model provides a conceptual framework designed to examine specialized tourism phenomena, with
particular attention to their spatial and territorial dimensions. It operates as a taxonomy that allows
the systematic classification and organization of knowledge, thereby supporting the analytical
process from the early stage of territorial mapping to the formulation of strategic decision-making
tools. The model adopts a hierarchical perspective in which specialized tourism is structured into
three analytical scales: the Specialized Tourism Ecosystem, the Specialized Tourism System, and the
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Specialized Destination Area (DAj). The latter constitutes the fundamental unit for interpreting the
territorial organization of tourism supply. A DAj is defined by the functional and spatial
configuration of the local tourism system. This implies that a single destination area may extend
across several municipalities, while in other contexts multiple destination areas can coexist within
the limits of one municipality. The analytical definition of a DAj rests on the interrelation between
attractors, services, and reachability, expressed as:

DA = flaj, sj, 1)

Attractors (aj) comprise the physical points of interest that generate flows, such as UNESCO
World Heritage sites, historic settlements, or environmental resources recognized at national and
international levels. Services (sj) refer to the facilities that sustain the tourism supply chain, including
accommodation and catering establishments, each with specific locational attributes. Reachability (r)
concerns the infrastructural and organizational systems that determine accessibility to the
destination, such as transport hubs, mobility networks, or parking facilities. A distinctive feature of
the STESY model is the introduction of the specialization parameter (j), which identifies the prevailing
tourism orientation of a given destination, whether cultural, gastronomic, nature-based, or otherwise.
This categorization makes it possible in deep understanding of the relationships among functional
sub-regions, providing insights into how different territorial components interact within the broader
tourism system.

2.1. Step 1: Pols Dataset and Case Studies

The first step in the application of the STESY model consists of the systematic collection and
classification of territorial data for each selected case study. This phase is crucial for identifying the
structural components of the tourism supply system (attractors, services, and reachability), and for
assessing their spatial distribution and interrelations within the destination area. The four case
studies—Corsica, Andalusia, Istria, and Dubrovnik—were chosen because they represent distinct
territorial contexts and tourism specializations, allowing for a comparative analysis across different
spatial configurations. The data were obtained through the integration of official statistics, local
tourism agency portal, OpenStreetMaps, and were organized according to the taxonomy proposed
by the STESY framework. By structuring the information in this way;, it is possible to highlight the
specific features of each destination while maintaining a consistent analytical approach that facilitates
cross-case comparison

2.1.1. Dubrovnik, Croatia

Dubrovnik is among Croatia’s most visited destinations, showing consistent growth in tourist
arrivals until 2019, followed by a sharp decline in 2020 due to COVID-19 travel restrictions. Since
2021, visitor numbers have gradually increased, approaching pre-pandemic levels by 2022-2023,
signaling a recovery of international appeal (Figure 2).

Trends in overnight stays follow a similar pattern, with a strong expansion of hotel and other
accommodation bookings before 2020 and a progressive recovery afterward (Figure 2). Tourism in
Dubrovnik is highly seasonal: summer months (June-September) account for the majority of visits,
while winter months (November—February) see minimal tourist presence, highlighting the city’s
dependence on summer tourism. The analysis of accommodation facilities shows that the majority of
type of stay, around 55%, is hotels. Apartments represent the second most common option with 35%
of total accommodation availability. Campsites and hostels are smaller share of accommodation
typology (7%), while only 3% are alternative forms of lodging. These data suggest that Dubrovnik’s
tourism profile is largely oriented toward travelers seeking mid-to-high levels of comfort. When
considering the typologies of tourism practiced, cultural tourism emerges as the predominant form,
with approximately 40 percent of Pols over the total amount of attractions. This is closely followed
by beach tourism, around 35 percent, which highlights the strong maritime appeal of the city in
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addition to its cultural heritage. Overall, the city presents a tourism offer that integrates history,
culture, and maritime resources. Cultural attractions such as historical sites, museums, monuments,
castles, and religious buildings coexist with seaside tourism characterized by beaches and water-
based recreational activities including kayaking, snorkeling, jet skiing, and coastal walks
(https://croatia.hr/it-it).

Monthly Distribution of Tourism Tourist Arrivals

HH | H ‘ Ilie =L

L —F

Figure 2. Elaboration of Croatia National Tourism Statistical data. Source data: https://www.htz.hr/en-

GB/tourism-information/tourism-analysis/.

2.1.2. Corsica, France

Tourism is a key economic sector for Corsica, an island renowned for its natural landscapes,
beaches, and cultural heritage. Accommodation data show that campsites are more frequented than
hotels and other collective facilities, reflecting a strong appeal of outdoor tourism. Passenger
transport has steadily increased, with maritime traffic playing a significant role in supporting tourism
growth.

Tourist mobility relies heavily on ride-sharing services (60.6%) and buses (17.4%), with limited
use of trains and other public transport, suggesting gaps in the public transport network (Figure 3).
Accommodation demand peaks in summer months (June-August), underlining strong seasonality.
The initial survey of the study area reveals that more than half of the identified attractors (54%)
correspond to beaches. This confirms the predominance of seaside tourism over other forms of
tourism, such as nature-based or inland attractions. The spatial distribution of POIs classified
according to the STESY taxonomy highlights a strong concentration along the coastline, especially
near beaches, forming a continuous line of tourism resources. In contrast, the inner of the island
shows a more fragmented and uneven presence of points of interest, suggesting a weaker integration
of inland areas within the overall tourism system.

MONTHLY OCCUPANCY Types of transport chosen by tourits

400

r
300
3 B
i T
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Moffer  Moccupation

Figure 3. Personal elaboration of data INSEE (Institut national de la statistique et des études économiques).

2.1.3. Andalusia, Spain

This case study examines the area encompassing cities of Jerez de la Frontera, El Puerto de Santa
Maria, and Sanltcar de Barrameda, in southern Spain. The study area is internationally recognized
for its winemaking tradition, which plays a central role in the local economy and shapes a distinctive
form of tourism. Collectively, the three cities account for 0.70% of the national tourism system, within
the 3% contribution of the province of Cadiz and the 13% of Andalusia.Passenger flows through Jerez
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Airport have shown steady growth, reaching approximately 200,000 travelers
(www.turismojerez.com, retrieved 20/03/2025). Nonetheless, air transport does not represent the
main access mode, as road transport dominates: around 87% of visitors reach the area by car,
confirming the importance of terrestrial mobility for regional connectivity. Accommodation capacity
has also expanded in recent years, with Jerez providing nearly 40,000 available beds, which —together
with facilities in El Puerto and Sanlticar —contributes to more than 115,000 recorded overnight stays
(Figure 4). Visitor numbers in Jerez alone exceeded 400,000 in 2018-2019, before declining sharply
due to the COVID-19 crisis. Since 2021, demand has shown signs of recovery across the three cities,
although the distribution of visitors has shifted. Sanlticar now emerges as the leading destination,
welcoming about 320,000 winery-related tourists in 2022, indicating a partial reconfiguration of flows
within the area (Figure 4). The collection of data points out to a significant prevalence of services,
representing 73 percent of the identified POIs. Among these, traditional bars and restaurants account
for 79 percent, underlining the central role of eno-gastronomy in the local tourism experience.
Cultural and religious heritage also play an important role within the category of attractors.
Additionally, 46 percent of the main attractions are associated with wineries, confirming the strategic
importance of wine production and enotourism for the region.

Number of nights occupied

B erer e Lo froruera [ 6 Puento g Santa Maria [ Sanlicar de Bavameds
- Visitators to tourist attractions (Bodegas)
Ja0ih P e Ml Jerez de La frontera  [Jl] El Puerto de Santa Maria
S Sanlucar de Barrameda
Loasc — o 500000
it > = 5 ‘_,_.,_-—-;f’ 400000 [
20000 = . . | .
e | B 2020 2021 2022 2023 . ?D?‘ . ..."ﬂ)l - ey o gy
Figure 4. Personal elaboration of  municipal data.  Sources:  www.turismojerez.com,

www.elpuertodesantamaria.es, https://sanlucarinformacion.es/.

2.1.4. Istria, Croatia

Croatia overall has experienced rapid tourist development, ranking among Europe’s top ten
destinations in 2024. Coastal areas and islands, particularly the Dalmatian coast and Istrian peninsula,
attract most visitors, combining natural and cultural attractions.

Tourism infrastructure and services are concentrated along these main coastal nodes,
highlighting the spatial centrality of seaside areas. This spatial distribution highlights the centrality
of coastal areas in the organization of tourism-related infrastructure and mobility networks. Based
on Eurostat’s statistical data, an analysis of overnight stay trends from 2020 to 2023 reveals a
pronounced peak in tourist arrivals between June and August, followed by a significant decline from
November to February (https://ec.europa.eu/eurostat/data/database). The region’s heritage
constitutes a major attractor, including archaeological sites, historic towns, and natural landscapes
that are central to its tourism identity. These are complemented by a dense network of services,
ranging from accommodation and food establishments to transport facilities and experiential
activities. The role of reachability is also crucial, as transport infrastructure determines the
accessibility of the main POls. Institutions such as museums and art galleries, alongside seaside
resorts and archaeological areas, emerge as pivotal in shaping both the tourism offer and the
preservation of Istria’s cultural and natural identity.

2.2. Step 2: K-mean Cluster Analysis

Using the GEODA software [32-34], a cluster analysis was conducted to identify the Destination
Areas of the four case study areas. The resulting clusters can be interpreted as gravitational sub-areas,
capturing the spatial concentration of tourism activities and the interactions among destinations.
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These sub-areas highlight localized intensity as well as functional linkages, providing insights into
the spatial organization of tourism within each case study.

2.2.1. Dubrovnik, Croatia

The analysis identified four Destination Areas (DAs) with distinct distributions of services,
attractions, and accessibility (Figure 5). Area 1 DA is the core of Dubrovnik’s tourism, with the highest
concentration of services (178) and attractions (91), including panoramic points, memorials, and
beaches. Its dense distribution generates significant overcrowding during peak seasons. Area 2 DA
offers a more balanced model, with 95 services and 26 attractions, supported by 74 infrastructure
points, allowing for a less crowded, practical tourism experience. Area 3 DA combines 76 services
and 38 attractions with 41 transport points, emphasizing natural and scenic appeal while maintaining
moderate tourist density. Area 4 DA is the least developed, with only 18 services and 7 attractions;
although reachability is adequate (26 infrastructure points), low element density limits tourist
pressure and appeal. Overall, tourism impacts are closely linked to the density and distribution of
services and attractions, with concentrated areas experiencing higher pressure and dispersed areas
providing more balanced experiences.

Figure 5. Study area with Destination areas identification: Area 1, Area 2, Area 3, Area 4.

2.2.2. Corsica, France

Among the 14 identified Destination Areas (Fig, 6), a comparison was carried out focusing on
structural weaknesses across the components of attractors, services, and reachability. It emerges that
the communities of DA Aleira and DA Porto Vecchio exhibit the lowest levels of reachability, despite
the cluster’s population size. In contrast, DA Ajaccio stands out for having the highest number of
services and reachability points and attractors. In contrast, DA Bastia displays a well-developed
structure of services and reachability relative to the number of attractors. Except for the DA of Corte,
there is a clear and widespread tendency for the elements to be densely concentrated near the coast.
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Figure 6. Study area with Destination areas identification and evaluation.

2.2.3. Andalusia, Spain

The results (Figure 7) showed 3 distinct Das: DA in Jerez de la Frontera and DA in El Puerto de
Santa Maria have a higher concentration of services and attractions, along with good accessibility due
to key infrastructure such as the airport (for Jerez) and the port and railway network (for El Puerto).
In contrast, DA in Sanltdcar de Barrameda displayed significant challenges: Limited Accessibility:
There are very few reachbility point; Fewer Attractions: The analysis highlighted a lower presence of
cultural and tourist attractions, which could weaken the overall tourism offering.

The figure below describes the spatial distribution of main POlIs categories included in the
analytical process.

Spatial congestion is concentrated around the main urban centers, gradually dispersing toward
the interior of the three DAs.
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Figure 7. Study area with Destination areas identification and evaluation.

2.2.4. Istria, Croatia

The analysis of Istria’s tourist clusters highlighted the presence of six main areas of interest,
divided into two groups: Areas with a well-established tourist offer, characterized by a high presence
of infrastructure and services; Areas with a more limited offer, where the tourism potential is still
under development and requires strategic investments. As shown in Figure 8, the analysis of
Croatia’s tourism system has highlighted several issues that hinder the full development of the
region’s potential—particularly the strong seasonality of the tourism supply and the limited
accessibility of less developed destinations. While Istria is one of the country’s most renowned tourist
regions, its visitor flow is heavily concentrated in the summer months, with a sharp decline in
demand during the low season. Furthermore, locations that are part of the so-called “weaker”
tourism system lack adequate infrastructure and services to attract visitors year-round.

Figure 8. Study area with Destination areas identification and evaluation.

2.3. Step 3: NUA Compliance

The methodological approach applied a downscaling of the New Urban Agenda (NUA), aiming
to translate its international guidelines into operational tools at the local territorial scale. In this
process, the most relevant principles of the NUA, particularly those concerning sustainable mobility,
accessibility, and urban resilience, were identified and reformulated into targeted actions. The
methodology had been tested also in a teaching laboratory asking Master Architectural Students to
define strategic design in each case study area. The test succesfully demonstrate the effectiveness of
the methodological approach easily transferable in technical and learning environment.

2.3.1. Dubrovnik, Croatia

Following an assessment and comparison of the DA, we recognize Area 4 (Canal D’Ombra) as a
potential area for development and enhancement that would attract tourists and integrate into the
tourism circuit of the other three DAs, balancing the current tourist pressure. The design project has
as its main objective the decentralization of part of the tourism from the historic center, favoring a
more distributed and sustainable experience. To do this, the focus is on the creation of eco-sustainable
accommodation, the increase of services for visitors and the enhancement of the historical and
cultural heritage.

Actions (Figure 9) are structured in:

e  Theestablishment of a pedestrian and cycling path along the river offering new spaces for leisure
and improving the connection between the urban center and the natural landscape.
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e  The recovery of historical buildings and traditional houses for the creation of a widespread hotel
represents a model of sustainable hospitality that enhances the existing architectural heritage.

e The Castles of Memory: The restoration and enhancement of historic castles allows for the
creation of thematic tourist itineraries that combine history, culture and immersive experiences,
such as re-enactments and artisan workshops.

e  Ombla Heritage Trail: The engineering and safety of natural trails promoting trekking and
hiking activities.

The project follows the principles of the Urban Agenda [35] to ensure economic competitiveness,
job creation, and climate change mitigation. Through synergy between the public and private sectors,
Dubrovnik can develop sustainable tourism, enhancing its natural and cultural heritage while
preserving residents’ quality of life.

A

. /)%; g‘\‘-rf“

B

|

."lJ 4

By investing in alternative tourism experiences and sustainable infrastructure, Dubrovnik can

Figure 9. Study area with selected Actions.

reduce pressure on its historic core and create a more balanced, long-term tourism model.

2.3.2. Corsica

The project was conceived to address the connectivity issues along Corsica’s east coast. By
transforming the decommissioning of the Bastia-Porto Vecchio railway line into a greenway, the
project promotes sustainable mobility, encouraging the use of bicycles and pedestrian paths over
traditional motor vehicles.

This initiative aligns with a broader vision of slow tourism, offering an alternative to beach
tourism while fostering a deeper connection with the island’s natural and cultural heritage. Inspired
by the principles of the New Urban Agenda (NUA), the design focuses on sustainable urban mobility,
environmental resilience, and inclusive economic growth. Along the route, travellers will find
camping areas, picnic spots, and e-bike rental stations, strategically placed to enhance the overall
experience. The greenway (Figure 10) is designed with different difficulty levels—ranging from flat
and accessible sections to more challenging hilly and mountainous terrain—allowing visitors to
choose routes based on their preferences and physical abilities. Travel time estimates vary depending
on the means of transport: 32-34 hours on foot, 6-7 hours by bike, and 3 hours by car.
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GREENWAY-BIKE PATH

Figure 10. Proposed intervention schema.

Beyond its ecological and mobility benefits, the project is expected to have a significant economic
impact, particularly in addressing the seasonality of tourism. Currently, Corsica experiences an influx
of visitors during the summer, while winter tourism remains underdeveloped [36]. By creating an
all-season attraction, the design is projected to increase local revenues, particularly benefiting
businesses and communities along the route.

2.3.3. Andalusia, Spain

To enhance wine tourism and improve connectivity between DA Jerez de la Frontera, DA EIl
Puerto de Santa Maria, and DA Sanlticar de Barrameda, several actions proposals have been
developed in line with the objectives of the New Urban Agenda on the basis of the methodological
approach oriented to the downscaling of NUA principles [37-41].

One of the main initiatives focuses on improving transportation, with particular attention to
Sanlticar, which currently faces disadvantages due to limited access infrastructure. Strengthening the
connections between the three cities would help reduce territorial inequalities and ensure a more
efficient and inclusive transport system, aligning with New Urban Agenda [42] which aims to
provide safe, sustainable, and accessible transport for all[43-45]. Another initiative is oriented to
define a pedestrian route that passes through the region’s vineyards, offering visitors an immersive
and direct experience of the territory (Figure 11). This itinerary would not only promote slow tourism
but also contributes to the enhancement of the natural heritage by ensuring accessible and sustainable
spaces, encouraging access to inclusive and safe green spaces.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202510.0237.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 3 October 2025 d0i:10.20944/preprints202510.0237.v1

13 of 19

Figure 11. [llustrated actions.

To support this project, the construction of three tasting facilities along the route has been
proposed, where visitors can explore local wine varieties and learn about the production processes.
This initiative would not only foster economic growth and employment but would also contribute to
the protection and promotion of the region’s food and wine heritage, reinforcing the link between
culture and sustainable development.

2.3.3. Istria, Croatia

The design aim at transforming Croatia into a more balanced, sustainable, and year-round

tourist destination. The design proposal focuses on three strategic objectives (Figure 12):

e  De-seasonalizing the tourism offer, encouraging visits beyond the peak summer months and
extending demand into autumn and winter through a Winter Festival (November—February),
concerts and cultural events

¢  Enhancing accessibility and connectivity in less developed areas, particularly within the Istrian
region by upgrading the historic Parenzana cycling route (123 km from Trieste to Porec).

e Promoting sustainable tourism models, including soft mobility, experiential travel, and
innovative forms of accommodation: Glamping units in natural settings will cater to high-end
cycling tourists, offering privacy, wellness areas, and bike services

Figure 12. [llustrated actions.

3. Discussions

The analytical process allowed to identify tourism externalities in the four case study areas. The
selected cases, far to be emblematic of a specific tourism characteristic, are mainly representative of
local conditions that a decision makers could identify practicing a planning process in the specific
sector of tourism development. In this section of the paper, we intend to refer to the main findings in
a comparative way, in order to defend the thesis based on the concept of anti-gravity approach in
tourism decision making.

The four cases produced four anti-gravity sustainable strategic designs characterized by a robust
reference to NUA principles. Some common issues emerged: seasonality, overtourism and
congestion. In order to overcome such criticalities, the NUA strategies pointed out a common
generalized objective: to link fragmented areas shifting tourism from mayor poles to minor ones.
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A recurring design theme within anti-gravitational strategies is the implementation of linear
infrastructures that reconnect fragmented areas in local case studies marked by varying degrees of
tourism-related development. These infrastructural interventions more than material ones, act as
mediating elements between over-infrastructured and underdeveloped zones, facilitating both
physical and functional integration. From the point of view of the conceptualization discussed in this
work we shifted from gravity interpretation models towards anti-gravity ones.

Focusing on the strategic anti-gravity tourism design it is relevant to point out characterizing
actions:

e The wine-tourism network in Andalusia (Spain) exemplifies this shift by strengthening
transport connections between Jerez de la Frontera, El Puerto de Santa Maria, and Sanlticar de
Barrameda, while also enhancing slow mobility through vineyard routes and tasting facilities.
This dual approach reduces territorial inequalities and reinforces the cultural value of the
region’s landscape.

e  In Dubrovnik (Croatia), the decentralization project in the DA of Canal D’Ombra addresses the
problem of congestion in the Old Town by promoting eco-sustainable accommodation, reusing
historic buildings, and creating thematic cultural itineraries. The aim is to redistribute visitor
flows and integrate peripheral areas into the main tourism circuit.

e The Corsican greenway project converts the disused Bastia—Porto Vecchio railway into a
sustainable mobility corridor, introducing cycling and pedestrian paths with rest areas and e-
bike rentals. By diversifying the tourism offer beyond the summer peak and beach monoculture,
the project creates an all-season attraction that supports local economies while encouraging slow
tourism.

e  Finally, in Istria (Croatia), the upgrading of the Parenzana cycling route and the creation of
innovative accommodation models such as glamping units contribute to de-seasonalization,
promoting cultural events in the low season and offering high-quality services for cycling
tourists. These actions strengthen regional connectivity and position Istria as a year-round
tourism destination.
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Figure 13. The four anti-gravity strategies.

By bridging spatial discontinuities and re-establishing connectivity, such designs aim to
promote a more balanced and sustainable territorial tourism value chain configuration, often
challenging traditional hierarchies of concentration in major poles.

In each case study, a territorial framework is defined with the aim of mitigating the externalities
associated with more traditional approaches to tourism management. These planning frameworks
are based on the strategic localization of new functions and services in the edges and peripheral areas
of each Destination Area. This approach challenges the conventional tourism development model,
which tends to concentrate infrastructure and visitor flows within the historic or central cores,
thereby intensifying issues such as overcrowding, spatial inequality, and the degradation of local
quality of life.

From the perspective of urban and regional planning literature, this shift aligns with broader
theoretical frameworks that advocate for polycentric development and the redistribution of urban
functions (ref. [46,47]). The concept of anti-gravity is comparable with the decentralization of tourism-
related activities, the proposed territorial frameworks support a more balanced spatial organization,
reduce pressure on saturated tourism cores, and enhance the resilience and interconnections of
peripheral zones.

Moreover, the proposed strategies resonate with the principles of ‘territorial justice” and ‘just
sustainability’, which emphasize the equitable distribution of both environmental burdens and socio-
economic benefits across urban and regional spaces. The activation of inner areas as a network of
minor tourist destination areas with specific supply and attraction potential due to local
specializations, can foster more sustainable and diversified local economies, while also promoting
spatial cohesion.

4. Conclusions

This paper investigated the spatial dimensions of tourism through the lens of territorial planning
and urban studies, proposing the original concept of anti-gravity tourism as both a theoretical
framework and a strategic planning approach. Building upon empirical evidence from four diverse
case studies, the research has demonstrated how excessive concentration of tourism flows—what we
refer to as “tourism gravitation” — produces externalities in the long-term sustainability of a place. In
contrast, anti-gravity strategies aim to redistribute flows, promote peripheral areas, and rebalance
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territorial configurations in line with the principles of the New Urban Agenda and broader urban
planning theories of polycentrism, territorial justice, and just sustainability.

The comparative analysis revealed recurring issues across the selected tourism destinations:
seasonality, overtourism, and congestion. Despite their contextual differences, all four case studies
converged around a common design logic: activating linear and connective infrastructures that
bridge spatial discontinuities and redistribute tourism-related functions from saturated cores to
underutilized peripheries. These interventions, both physical and functional, support the
reconfiguration of tourism value chains and promote balanced territorial development, challenging
the dominant logic of tourism centralization.

From a planning theory perspective, the findings reinforce the relevance of polycentric urban
models. The anti-gravity approach aligns with recent efforts in urban regeneration (e.g., Porto, Italian
“Borghi” programs) and represents a step toward more proactive, design-oriented approaches in
spatial tourism planning.

In terms of results, the STESY model enabled a data-driven identification of Destination Areas
(DAs) and provided a spatial typology for evaluating the distribution of tourism-related supply and
services. The application of the model also allowed the formulation of strategic design proposals
tailored to each context, highlighting the operational applicability of the anti-gravity concept aimed
at mitigating tourism externalities.

In the discussion, we positioned anti-gravity tourism as a novel conceptual and operational tool
capable of addressing some of the most pressing challenges in tourism planning today. The paper
contributes to reframing tourism not as an isolated sector, but as a key driver of the spatial
transformation of territories. Such an approach also reflects the evolution of planning paradigms
toward more integrative and systemic models, where tourism is not treated as an isolated sector but
embedded within broader strategies for urban regeneration, social inclusion, and ecological
transition. Therefore, the design of these territorial frameworks represents not only a response to
tourism-related challenges, but also a testing ground for contemporary urban policy principles that
aim to reconfigure the relationship between center and periphery.

Limitations of the approach is in not considering the temporal evolution of the tourism
phenomenon, both in terms of demand and in the configuration of the supply system. Neglecting the
temporal dimension means overlooking how tourism demand has diversified and fluctuated over
time, responding to fast changing socio-economic, technological, and cultural conditions.

Future developments of the anti-gravity tourism framework open several promising topics for
future research and policy experimentation:

e It invites further testing across different geographical and governance contexts, to assess
scalability and flexibility.

e It offers a lens for integrating tourism planning into broader regional development policies also
assessing effects of post pandemic recovery.

e It encourages to deep tourism studies in a spatial planning perspective.

Ultimately, this paper advocates for a paradigm shift in the governance of tourism: moving from
passive management of visitor flows toward spatially grounded, sustainability-oriented, and design-
based planning approaches. The anti-gravity model represents not only a conceptual innovation but
also a practical methodology for promoting tourism as key territorial development driver.
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