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Abstract: Spatial planning and territorial promotion can benefit largely from the application of the
Information Communication Technology (ICT) at different scales. From knowledge acquisition to
management and planning, their role in building an image of the territory, and constantly updating it
to the benefit of users and planners, is of paramount importance. Institutional channels, together with
social networks, are the means by which both a local community and a wider community of users
share experiences and perceptions. ICTs are therefore strategic in supporting and promoting a
sustainable tourism development of territories. Data and information aggregators as dashboards
represent examples of decision support systems where digital data are organized and processed
to produce an information output. The present paper is part of a wider research, related to the
valorization of a former mining area in the Sulcis-Iglesiente area (Sardinia, Italy), where the extraction
activity has left the place to abandonment, and only recently to tourism, stressing the concept of slow
tourism. Such new opportunity has been launched with the Santa Barbara Walk (SBW), an ancient
mining route currently trying to consolidate as a tourism attraction area. Such a territory is in constant
transition with unique characters of anthropic and naturalistic characterization, setting itself as a
green infrastructure, capable also of attracting a wide community of regional and extra-regional users.
However, its digital network—consisting of intangible infrastructure and flows—is fragmented in
terms of policies and contents. Additionally, a state of disorganization in slow tourism promotion
activities can be observed. To implement the SBW capabilities, the present paper aims to develop a
proposal for the framework of a circular dashboard applied to the SBW. In particular, we implement
a set of indicators of performance of the SBW for the organization of information on the walk’s
main characters, to facilitate a shared governance and an effective tourism promotion. The SBW
is recognized as a network connecting the main points of interest preferred by the slow tourism
(This paper is based on the Research project TSULKI—Tourism and Sustainability in the Sulcis
(Sardinia-Italy)—and on the agreement protocol between DICAAR Department of Cagliari University
and Foundation of the Santa Barbara Walk, signed in December 2018).

Keywords: green infrastructure; landscape; smart dashboard; smart governance; slow tourism;
Santa Barbara Walk; Sulcis-Iglesiente; Sardinia; Italy

1. Introduction

Information and Communication Technologies (ICTs) play an increasingly important role in
the process of acquiring awareness and knowledge from a territory, as well as of its management,
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enhancement, and promotion at different scales [1–4]. Information is no longer managed only by a few
institutional subjects through official portals, but built to a significant extent by smart communities
that populate social networks and media, sharing experiences and perceptions. New ICTs are tools to
support the promotion of sustainable regeneration and development of the territories, including tourism,
especially if organized within a smart dashboard [5–13].

Sustainable development, from its roots, is thought to be based on the promotion and activation
of local resources and communities. Putting it into the more specific case of a landscape in transition
(Sulcis-Iglesiente), local sustainable development is thought of in terms of natural resources, social ones,
as well as the historical and cultural heritage. In the information age, the Smart Community [14]
represents a significant part of our contemporary society that makes an extensive use of the available
technological tools, services, and devices to promote organization and efficiency, to improve the quality
of life, but also to share personal knowledge, opinions, and interests [15]. For these reasons, it gradually
became an extraordinary source of data for policy makers [16]. The ’heritage and new technologies’
binomial contains an immense material and immaterial heritage of historical, cultural, and artistic
values enhanced through the most recent forms of fruition of the Tourist Experience Design [17],
according to which it becomes fundamental to offer each user personalized information and unique
emotions, influencing both the cognitive and the emotional sphere.

The area of Sulcis-Iglesiente, located in the South-Western part of Sardinia (Italy), went through
a phase of economic conversion based on sustainable slow tourism development [18–21] referred to
abandoned mines [22,23]. This is the part of cultural tourism that arises from the reinterpretation,
conservation, and enhancement of the material and immaterial mining heritage through the green
infrastructures from the ancient mining tracks [24].

Such a heritage represents a peculiar character of the area, a hard one and apparently in contrast
with a beautiful and still little-known landscape and endowment of natural resources. Among its
peculiarities, there are those of having had a strong environmental impact on the area, still present
in terms of pollutant, but that now represent also a character of the area, integrated and mitigated
by the same nature, and being, itself, an element of attraction per se, a sign of past human action
and of the transformation of the natural environment. It is a landscape in transition, given the
fact that the relics of the human actions cannot be completely restored and secured, and therefore
subject to the transformation of time and nature. In such terms, the same industrial archeological
heritage can be expressed as a cultural heritage and the outcome of different stages of human-nature
interaction. In the Sulcis-Iglesiente region, this type of tourism based on the use of ecosystem services
is becoming a driving force for economic development [24], providing answers to the recent trend of
preferring tourism activities for recreational and spiritual purposes [25], training or work, and slow and
sustainable forms of mobility [26]. This is in line with the objectives of the Historical Environmental
Geo-mining Park of Sardinia, established in October 2001 to safeguard and enhance the architectural
and landscape heritage. Furthermore, it is also in line with the subsequent establishment (2017) of the
SBW [27] and the birth of the homonymous Foundation, that allowed starting a new development
phase based on the concept of slow tourism [28]. The risks and opportunities of this process of economic
and social transformation, both in terms of policy and governance, led us to develop a specific research
activity [28–31], the aim of which is putting together management, public administrations, and private
players in a single network system, capable of fostering sustainable local development. In the area
of the Sulcis-Iglesiente, in fact, the presence of points of historical-cultural and naturalistic interest,
mining sites, reception, and refreshment activities that are not managed within a single network were
observed. Many sites are equipped with portals and dedicated web pages, but the promotion is
not performing well because of the presence of disorganized materials and poor management of the
information. The website of the SBW Foundation is an interesting starting point, as it represents a first
attempt of realizing an institutional network dedicated to slow tourism [32].

This paper’s aim is twofold. On one side it is aimed at systematizing the information coming
from institutions and from the users’ communities to strengthen smart governance for sustainable
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development; on the other side, and as a successive part, its goal is to develop a proposal for the
framework and design of a circular dashboard applied to the SBW. The dynamism of the data of
the proposed dashboard allows elaborating coherent outputs with the institutional objectives and
the comments and notes provided by the main social networks. The rest of the paper is organized
as follows.

- The first section—Introduction and Literature review—focuses on the overview of the recent
literature of new technologies for slow and smart tourism development and identification of the
area of interest.

- The second section—Materials—discusses the topic of green infrastructures and slow tourism in
the Sulcis-Iglesiente region and presents the case study of the SBW.

- The third section—Methods—develops the methodology to elaborate a proposal for the
SBW Dashboard.

- The fourth section—Results—reports and discusses the main research results carried out.
- Conclusions are drawn in the fifth section, where the major findings are presented, together with

the future developments of the research.

1.1. Literature Review

The paper is focused on a set of concepts apparently separated from each other, but actually
linked and interrelated: Tourism, cultural heritage, ecosystem services, and smart dashboard for
gathering data and information are the main elements tackled and revised here in terms of references
and literature. In particular, tourism in this moment of health emergency—Covid-19—is, like all the
others, a vulnerable sector, but also one of the engines of the economy that usually reacts first, if well
managed. Nonetheless, the effects on it will depend on the duration of the crisis [33]. Events of this
magnitude encourage us to plan the entire tourism system better, in a more sustainable way: The lesson
is teaching us to be consistent in managing flows, in quantity and quality, proportional and related to
the destination territories’ capacities.

However, what emerges is that climate, polluted air, and infections travel together [34–36].
To highlight the link, for example, is the “Lancet Countdown Report 2019”, which associates climate
change with an increased spread of infectious diseases [37]. All anthropic activities are responsible
for the emission of greenhouse gases and particulate pollutants that modify the composition of the
atmosphere. Air quality and climate change are therefore two closely related environmental issues [37].
In other words, climate changes, on the one hand, affect the atmospheric processes (transport, reactivity,
etc.), and on the other, cause changes in the functioning of terrestrial and marine ecosystems which
can, in turn, affect the atmospheric processes [38]. However, these two environmental emergencies
are still considered separately, both at the level of the scientific community and those responsible for
environmental policies, as in the case of the recent Covid-19 emergency [39]. As a possible solution,
there is the complete rethinking of our relationship with nature: Protecting biodiversity, stopping the
climate crisis, curbing the destruction of forests [40–42], and reducing the consumption of resources.
Although it is not yet possible to evaluate the scenarios, it is instead possible to believe that slow
tourism, as it is based on the paradigm of sustainability, in contrast to over tourism, will not undergo
profound changes. The Sulcis-Iglesiente does not have the same level of over tourism that places
in Europe are suffering (Venice, Paris, Rome, etc.) [43]. In this sense, the medium and long-term
sustainability of tourism depends on ensuring visitors do not wear out their welcome. Reorienting
tourism to enhance local well-being is the way forward [44]. As strategic elements for the promotion
of territories, the ‘authenticity related to well-being’ [45]. In the Sulcis-Iglesiente region, moreover,
the peculiar characteristics linked to a "hard" and impactful activity such as mining are also included,
which combined with the presence of natural and cultural resources characterize the context of the
SBW [46].
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In addition, Web and ICT instruments allow tourists and users to enjoy the territory for
accommodation, tourist information, and for sharing information and experiences via social networks
and apps for smartphones [47], that implying also operators and destination managers are prepared
to interact with the same systems [48], realizing de-facto smart tourism destinations, appreciated
both by locals and tourists [49]. In such sense, cultural heritage is the main concept around which
the paper is realized, and is represented by the human-environment relationship and its outcomes,
both nature-based—as the green infrastructure, and rural productions—and industry-based—as the
resource extraction for industrial production and manufacturing [48,50,51].

These elements dealing with tourism and cultural heritage can, forcing the definition, find a
synthesis into the idea of Ecosystem Services. Going to the definition provided by Costanza [52]—the
benefits human populations derive, directly or indirectly, from ecosystems [53] and green
infrastructures [51,54,55]—to be adapted to the case study hereby analyzed. The Sulcis-Iglesiente area
is, in fact, a territory characterized by a coexistence of natural and cultural resources and human-made
relics of mining extraction and industrial activities, that can represent elements to be protected and
exploited, being inserted into spatial planning and territorial promotion policies in development
paradigm, and also strengthened by the ongoing crisis [53–56].

In this sense, the dashboards demonstrate themselves as relevant instruments for supporting both
users and decision makers in the understanding of a territory, and in allowing the managing of its
assets. Some scholars [6] define the circular dashboard as “the process of data gathering, processing
and organization of decision makers and users for planning purposes. In this domain the information
obtained from the dashboard is used to evaluate urban performances and calibrate further and future
city actions”. The SBW dashboard is based on the simultaneous management of data from different
sources—e.g., meteorological services, social network streams, geographic data, etc.—which makes it a
tool, gathering data and information to be used and managed for making decisions, and therefore
influencing input data for further steps [57].

2. Materials

2.1. Green Infrastructures and Slow Tourism in the Sulcis-Iglesiente (Sardinia, Italy)

Green Infrastructures (GI) are defined as a network of natural and semi-natural areas strategically
planned with other environmental elements, designed and managed in such a way to offer ecosystem
services [58]. In particular, according to the “Review of the progress made in the implementation of
the EU strategy for green infrastructures (2019)” [59], the connection of natural capital in Europe is to
be strengthened, through innovative technological solutions. Furthermore, with the report “Strategic
GI and ecosystem restoration; geospatial methods, data and tools (2019)” [60] it is confirmed that GI
also assumes a strategic role for risk management in which the present case study is fully inserted:
The SBW, in the Sulcis-Iglesiente region (Sardinia, Italy) (Figure 1).

“Slow tourism” is one of the new trends in contemporary tourism. This trend emerged from the
wider trend of the so-called “Slow Movement,” which is characterized by the philosophy of “slow
food” and the general philosophy of the “slow city” [61,62]. Slow tourism represents an “antidote” to
mass tourism. In such a sense, a feverishly organized trip “to see as much as possible” is replaced by a
slow journey of pleasure and relaxation. One of the key elements of slow tourism is the possibility
for the traveler to become an active member of the local community and connect with the place and
its people, creating stronger memories of the journey and the destination [63]. In other words, the
ecological and cultural connectivity and the multifunctionality of ecosystems through slow tourism is
consistent both with EU guidelines and with the local context of Sulcis-Iglesiente, characterized by
a polycentric landscape, between abandoned mines and sites of environmental interest [46]. In this
sense, a reference can be the “European Spatial Planning Observation Network” (ESPON) policy (2016),
where the territorial condition requires ‘polycentric development’ as fundamental for sustainable
development. Research done by “ESPON”—mapping the ‘polycentricity’ in Europe—illustrates the
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Iglesiente area with a positive urban structure, composed of small and medium-sized towns, and policy
recommendations conclude that the lower density implies more cooperation [64]. This aspect of the
network is crucial for the enhancement and use through slow tourism of places and contexts with low
urban density.
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Foundation, 2020). 

Figure 1. Santa Barbara Walk (SBW) territorial framework within the Geomineral Historic and
Environmental Park of Sardinia and with natural sites.

The official tourism data provided by the Sardinia Region website reveal arrivals and presences
in the entire region from 2017 to 2019.The data relating to 2019 was calculated by the authors in
accordance with the percentage change estimated by the Sardinia Region compared to the previous
year. The comparison shows that the flow of tourism in the Sulcis-Iglesiente confirms the growing
regional trend, although it contributes modestly (Figure 2).
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Within this context, the number of SBW users has also grown since 2017, the year of its
establishment, affirming this infrastructure as a significant component of the slow tourism offer
in Sardinia. Furthermore, the trend of monthly presences shows that this infrastructure promotes
the extension of seasonal tourism. In fact, the greatest presence in 2019 was registered in April, May,
and September, and not during the months most affected by the typical seaside tourism of Sardinia.

According to these analyses, the strategic role of historical paths and, therefore, also the SBW,
should be considered as a driving force in defining a system of green infrastructures at the service of a
slow tourist demand, based on knowledge and consistent with the objectives of the 2030 Agenda.

2.2. The Santa Barbara Walk and Its Social Network

The Santa Barbara Walk is an itinerary drawn in the Sulcis-Iglesiente area, in South-Western
Sardinia. It follows the traces drawn by mining activities in the past decades in a unique environment as
a mining area, located in a beautiful natural landscape. The SBW was brought to new life in sustainable
slow tourism through a green infrastructure, characterized by the co-existence of newly drawn trunks
of a Walk, the presence of a huge and massive industrial heritage, and the natural characteristics of a
territory of particular beauty.

This historical region has, for several decades, been the most important center for international
mining, as the main Sardinian economic source. The following crisis hitting the sector, followed by the
mines dismantling in the 1990s, required rethinking the territory also through a form of tourism linked
to industrial archeology in a particularly beautiful coastal landscape.

Within this context, in October 2001, the Geomineral Historic and Environmental park of
Sardinia was established [66], divided into 8 areas covering 81 Municipalities of Sardinia, for a total
area of approximately 3800 Km2, which since 2007 is part of the “Global Geoparks Network” of
UNESCO [67].The SBW is located within the “area 8” of the Park of Sulcis–Iglesiente which, other than
being the largest, is the one most characterized by the presence of ancient mining activities.

In particular, the SBW spans over a complex territory characterized by a complex mining basin,
which constitutes the The Geomineral Historic and Environmental park of Sardinia. This territory
was the most important district for national and international mining due to its large production
of lead and zinc. The crisis in the mining sector and the subsequent closure of the mines in the
1990s left a rich heritage of industrial archeology and infrastructure, as well as a unique landscape.
The landscapes of Sulcis-Iglesiente are in fact deeply marked by the consequences of mining activities,
with the presence of large open-air and underground excavations, mine adits, tunnels, and numerous
mine wastes. The latter are constituted by accumulations of different types of waste rocks and
tailings from mines and processing/metallurgical plants. All these elements highlight the vastity of
mining operations carried out in the main mining places of the district, such as the great mines of
Monteponi, San Giovanni, and Masua, and their related processing plants and handling systems,
as the historical Laveria Lamarmora and Porto Flavia plants. The SBW then crosses a landscape rich in
natural and anthropogenic elements—landfills, mine muds, and abandoned buildings—but at the same
time mutable, because of its vulnerability. This condition of a continuously changing landscape—or
landscape in progress—through slow tourism “provides economic, cultural, relational, and social
benefits for both visitors and host communities”.

Today, the SBW is included in the regional register of historical-religious paths of Sardinia, and in
the year 2017, it was included in the Atlas walk of Italy of the Ministry of Cultural Heritage and
Activities [68]. The walk extends along a 400 km ring, organized in 24 ways. It can be traveled walking,
cycling, and on horseback [27,32]. The landscape of the SBW is characterized by the presence of
numerous points of historical, cultural, and natural interest, enriching the already evocative mining
landscape [28,30]. Put in different terms, it can be thought of as a green infrastructure both for the
intrinsic aspects—recovery of the old mine tracks—and for the way of travel—walk, bike, and by horse.

However, to date the challenges are still many and constantly call for new policies to manage and
enhance the SBW and cultural, natural, and landscape resources.
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The main purpose of the SBW is inscribed within the recent slow tourism, characterized by the
presence of innovative users, which we consider as a relevant part of the so called “Smart Community”.
With the term “community”, we imply that providing user-generated contents, as, in this case,
tourists or hikers actually enjoying the Walk and its points of interests, sharing their impressions and
activities on social networks. In this particular context, the smart community corresponds to those
actors which contribute to the awareness of the SBW by means of their activity on social networks
and media and, therefore, they are potential players for its development and growth. The set of social
network and media users, from Wikiloc paths collectors, to social networks and media users—both
tourists and operators—becomes a pioneer of this SBW smart community. As a matter of fact, a true
smart community does not yet exist, but a network of users willing to share their experiences is present.
The data coming from this community is a significant input in this work. In the concept of the proposed
dashboard, there is the primary object of helping the integration of the top-down management and the
bottom up approach of the users. We assume that, using the data and information this community
provides, we can build a bottom up participation process, in which the dashboard will represent the
extent in which a true smart community is set up, linking together users and decision makers.

3. Methods

After describing the case study of the SBW and the role of its Smart Community, we decided
to plan the realization of a dashboard to gather information and indicators on the walk. However,
the conceptualization, design, and implementation of the dashboard represents, more importantly,
an opportunity for putting all the different elements related to the SBW within a common system and
framework, particularly related to the knowledge acquisition of the territory, to be used for planning
future actions of territorial promotion. This required developing a methodology for designing the
dashboard, articulated in the following phases, consisting of:

- Definition of the conceptual framework to organize the contents of the dashboard, consisting in
the collection, analysis, and classification of the intrinsic and extrinsic characteristics of the Walk
(Section 3.1), and of the user-generated ones from the smart community—these latter aimed at
the production of internal reports for SBW managers (Section 3.2);

- Definition of the layout to organize the contents of the SWB circular dashboard (Section 3.3).

This methodology reflects the conceptual framework of the dashboard we proposed (Figure 3),
which is thought of as a collector capable of organizing a comprehensive data set—characteristics
and user generated—respectively, we elaborated and collected by the main social networks,
as discussed below.

Sustainability 2020, 12, x FOR PEER REVIEW 7 of 25 

The main purpose of the SBW is inscribed within the recent slow tourism, characterized by the 
presence of innovative users, which we consider as a relevant part of the so called “Smart 
Community”. With the term “community”, we imply that providing user-generated contents, as, in 
this case, tourists or hikers actually enjoying the Walk and its points of interests, sharing their 
impressions and activities on social networks. In this particular context, the smart community 
corresponds to those actors which contribute to the awareness of the SBW by means of their activity 
on social networks and media and, therefore, they are potential players for its development and 
growth. The set of social network and media users, from Wikiloc paths collectors, to social networks 
and media users—both tourists and operators—becomes a pioneer of this SBW smart community. As 
a matter of fact, a true smart community does not yet exist, but a network of users willing to share 
their experiences is present. The data coming from this community is a significant input in this work. 
In the concept of the proposed dashboard, there is the primary object of helping the integration of the 
top-down management and the bottom up approach of the users. We assume that, using the data and 
information this community provides, we can build a bottom up participation process, in which the 
dashboard will represent the extent in which a true smart community is set up, linking together users 
and decision makers. 

3. Methods  

After describing the case study of the SBW and the role of its Smart Community, we decided to 
plan the realization of a dashboard to gather information and indicators on the walk. However, the 
conceptualization, design, and implementation of the dashboard represents, more importantly, an 
opportunity for putting all the different elements related to the SBW within a common system and 
framework, particularly related to the knowledge acquisition of the territory, to be used for planning 
future actions of territorial promotion. This required developing a methodology for designing the 
dashboard, articulated in the following phases, consisting of: 

- Definition of the conceptual framework to organize the contents of the dashboard, consisting 
in the collection, analysis, and classification of the intrinsic and extrinsic characteristics of the 
Walk (Section 3.1), and of the user-generated ones from the smart community—these latter 
aimed at the production of internal reports for SBW managers (Section 3.2); 

- Definition of the layout to organize the contents of the SWB circular dashboard (Section 3.3). 
This methodology reflects the conceptual framework of the dashboard we proposed (Figure 3), 

which is thought of as a collector capable of organizing a comprehensive data set—characteristics 
and user generated—respectively, we elaborated and collected by the main social networks, as 
discussed below. 

Figure 3. The Dashboard conceptual framework. 

3.1. Survey and Analysis of the Intrinsic and Extrinsic Features of the SBW  

Figure 3. The Dashboard conceptual framework.



Sustainability 2020, 12, 3579 8 of 23

3.1. Survey and Analysis of the Intrinsic and Extrinsic Features of the SBW

Such a methodological phase regards the recognition of the elements that characterize the walk.
These are the features of the Walk—intrinsic and extrinsic—but also a specific set of indicators that
represent the ‘attributes’ of the same walk—the elements that allow the managers and planners on one
side, and users on the other side, to express judgements on the walk’s components.

The data concerning the intrinsic characteristics of the route, which describe the physical
conformation of each of the 24 ways, were obtained from the SBW Foundation official website:
Length (km), “difficulty”, and duration (hours) (Figure 4).
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The extrinsic characteristics refer to the points of interest included in a 1 km buffer from the SBW’s
ways. These contribute to increasing the attractiveness of the SBW, and, among them, we consider also
urban areas as qualifying factors for tourism activities, as well as dynamically linked to the context.
The points of interest are classified according to the following categories (Figure 5):

(1). Abandoned mining sites (distribution areas and nodes): Villages and mining plants, industrial
archeology facilities;

(2). Sites of historical and cultural interest (areas and nodes): Rural and archaeological villages,
churches, museums, and historic buildings;

(3). Sites of naturalistic interest (areas and nodes): Natural parks, salt marshes, waterfalls and springs,
caves, lakes, beaches, natural monuments;

(4). Urban areas.
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In organizing the extrinsic features, referred to the points of interest, we used the open source
data from the Sardinia Region in shapefile format [69,70]. Then, we proceeded to classify the intrinsic
and extrinsic characteristics, assigning specific score indexes referring to an average evaluation of
difficulties:

(1). Intrinsic characteristics—a maximum weight has been assigned for the stages of shorter length,
difficulty, and travel time.

(2). Extrinsic characteristics—a maximum weight has been assigned for the stages with the greatest
number of points of proximity interest, including accommodation facilities and refreshment points.

Ranges and relative weights have been assigned, taking a non-expert user as a reference, also in
consideration of the fact that the SBW is a religious path. Santa Barbara is the patron saint of miners,
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and veneration has always been very strong since ancient times. In general, the Way of Santa Barbara
has been organized for a pilgrim who walks between 5 and 20 km per day. The pilgrim along the paths
finds, every 5 km, services to eat or sleep (source: SBW Foundation, 2020).

As the Way was born and is addressed to pilgrims, therefore the weight attributed to the intrinsic
characteristics increases with decreasing length, difficulty, and travel time. If for some reason you want
to propose to expert walkers the weight attributed to the intrinsic characteristics, it will increase with
increasing length, difficulty, and travel time. While the weight of extrinsic characteristics will coincide
for both categories of walkers.

Below is reported the classification of intrinsic and extrinsic characteristics (Table 1).

Table 1. Score index—Intrinsic and Extrinsic characteristics of each SBW way.

Features of the Ways Type Range Weight

Intrinsic 1

length (Km)
5–10 3
10–20 2
20–30 1

difficulty
Low 3

Medium 2
High 1

travel time (h) 0–5 2
5–10 1

Extrinsic 2

n. of points of interest (buffer 1 km)

0–20 1
21–40 2
41–60 3
61–80 4

n. of tourist accommodation facilities (buffer 1 km)

0–10 1
11–20 2
21–30 3
31–40 4

n. of food and beverage points

0–10 1
11–20 2
21–30 3
31–40 4

1 Data source: https://www.camminominerariodisantabarbara.org/; 2 Data source: http://webgis2.regione.sardegna.
it/catalogodati/card.jsp?uuid=ae5a776b-ef08-417b-acf3-752478f0d0b1.

This classification then allowed us to elaborate two indexes for each stage: The walkability index
(WI), and the attractiveness index (AI). Within the debate on urban walkability [22,71], according to
Blečić et al. (2015) [72], we have rethought the definition of walkability, adapting it to the peculiarities
of the SBW, inserted in an extra-urban environment, marked by elements from the former industrial
processes of considerable landscape value, together with the physical properties of the path and the
reference context. As a prerequisite for the realization of the dashboard, and therefore as a knowledge
instrument for managers and planners, we hereby propose a walkability index (WI). It is obtained by
summing the weights attributed to the individual intrinsic characteristics (Wi), which can vary from a
minimum of 3 to a maximum of 8 (1); and the attractiveness index (AI), understood as the sum of the
weights attributed to the individual extrinsic characteristics (We), which can vary from a minimum
of 3 to a maximum of 12 (2). To standardize the indexes to the more known and used TripAdvisor
classification, WI is given by the product between the summation of Wi and the ratio of 5/8; while AI is
given by the product between the summation of Wi and the ratio of 5/12.

WI =
5
8

8∑
W=3

Wi (1)

https://www.camminominerariodisantabarbara.org/
http://webgis2.regione.sardegna.it/catalogodati/card.jsp?uuid=ae5a776b-ef08-417b-acf3-752478f0d0b1
http://webgis2.regione.sardegna.it/catalogodati/card.jsp?uuid=ae5a776b-ef08-417b-acf3-752478f0d0b1
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AI =
5

12

12∑
W=3

We (2)

The following is an example of the ways No. 02, 06, 07, and 21, selected for the application of
the methodology because they are characterized by a significant landscape heritage and industrial
archeology that makes them among the most attractive of the walk (Figure 6).

Sustainability 2020, 12, x FOR PEER REVIEW 11 of 25 

= 58  
(1) 

= 512  (2) 

 
The following is an example of the ways No. 02, 06, 07, and 21, selected for the application of the 

methodology because they are characterized by a significant landscape heritage and industrial 
archeology that makes them among the most attractive of the walk (Figure 6). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.Walkability index (WI) and Attractiveness index (AI) of the No. 02, 06, 07, and 21 SBW ways. 

3.2. Survey and Analysis of the Data Provided by Social Network 

The second component of data necessary for the development of the dashboard concerns the 
user-generated characteristics of the Walk, provided by the smart community. They were found 
through the main social websites such as Facebook, Instagram, and TripAdvisor, for the main point 
of interest of the 24 ways, with reference to the abandoned mining sites. In fact, from the analysis of 
GPS ways related to walking and/or cycling routes downloaded from the Wikiloc platform (SBW’s 
ways have been downloaded between 20 and 29 January 2018; bike tracks have been downloaded 
between 21 January and 3 February 2019) [28–30], these sites were found to be the most frequented 
by the smart community [31], as is shown from Figure 7. Furthermore, the disused mining sites were 
selected as a survey category to evaluate the approval rating of the smart community, which required 
the following analysis: 

(1). Active Websites for each abandoned mining site (Figure 8); 
(2). profiles in the main social web (Facebook, Instagram, and TripAdvisor) (Figures 9–11). 

Figure 6. Walkability index (WI) and Attractiveness index (AI) of the No. 02, 06, 07, and 21 SBW ways.

3.2. Survey and Analysis of the Data Provided by Social Network

The second component of data necessary for the development of the dashboard concerns the
user-generated characteristics of the Walk, provided by the smart community. They were found
through the main social websites such as Facebook, Instagram, and TripAdvisor, for the main point of
interest of the 24 ways, with reference to the abandoned mining sites. In fact, from the analysis of GPS
ways related to walking and/or cycling routes downloaded from the Wikiloc platform (SBW’s ways
have been downloaded between 20 and 29 January 2018; bike tracks have been downloaded between
21 January and 3 February 2019) [28–30], these sites were found to be the most frequented by the smart
community [31], as is shown from Figure 7. Furthermore, the disused mining sites were selected as a
survey category to evaluate the approval rating of the smart community, which required the following
analysis:

(1). Active Websites for each abandoned mining site (Figure 8);
(2). Profiles in the main social web (Facebook, Instagram, and TripAdvisor) (Figures 9–11).
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From the analysis, it emerged that only a minimal part of the abandoned mining sites is equipped
with an official web page and a Facebook and/or Instagram profile to support the management and
promotion activity (Figures 8–10).

In particular, it can be stated that the most important mining sites have a web page and social
profiles, while in some cases the social profile is preferred to the website. The analysis confirms that the
most significant mining complexes, such as Montevecchio and Serbariu, collect the greatest number of
likes on Facebook (Figure 9, right), while the Museum of Mining Art in Iglesias reaches the greatest
number of followers on Instagram, followed by the Mine Rosas (Figure 10, right).

The TripAdvisor platform is the main one currently in use at international level. It also provides
the satisfaction index associated with the type of user according to its own classification (Figure 11 and
Table 2). In this case, Piscinas and Porto Flavia are the sites that have collected the highest number of
reviews, and therefore are also the most visited ones.

An analysis of the data provided implied the organization of the data from social web platforms
in a matrix for each individual abandoned mining site. However, here we report only the matrix of
social media analysis of the Montevecchio Mine Complex, as it is one of the most appreciated and
best managed (Table 2). In fact, the Complex, in addition to having a well-structured and content-rich
website, also has Facebook and Instagram profiles, as well as reviews on TripAdvisor. Montevecchio
has a high rating on both Facebook (4.6/5) and TripAdvisor (4.5/5). The data provided by TripAdvisor
shows that the site is visited mainly during the summer (June-August), and mainly by couples.

All these data reveal the state-of-the-art in terms of tourist promotion activities carried out by
each mining site. At the same time, they are useful to inform future management and promote policies
of the several points of interest. In particular, while Instagram informs about the number of followers,
Facebook also provides the rating manifested by the smart community, along with comments and
opinions, which reveal strengths and weaknesses of each point of interest, and therefore guide specific
actions. Going beyond the data provided by social networks, Tripadvisor describes each site in terms
of community satisfaction, type of visitors, and the visiting period. These data inform, in different
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cases, about the types of visitors attracted, as well as encourage their presence throughout the year in
order to guarantee an extension of the seasonal tourism [29].

Table 2. Matrix of the data provided by the social network (Facebook, Instagram, TripAdvisor) for the
Montevecchio Mine Complex. Period of investigation: 1–31 May 2019. Author: Michele Pinna.

MONTEVECCHIO www.minieramontevecchio.it

Social Web Type of Data No. Download Date

Facebook

Like 5891

May 2019Follower 6013
Review 200
Rating 4.6/5

Instagram
Post 56

May 2019Follower 423
No. profile 49

TripAdvisor
(Period 2014–May 2019)

Valuation
No. review 360

May 2019

Rating 4.5/5

Type of visitor

Family 64
Couple 135
Group 66
Single 5

Businessman 1

No. visitors/trimester

March-May 81
June-August 149

September-November 74
December-February 16

3.3. The SBW Dashboard Layout

The classification of the intrinsic and extrinsic characteristics and user generated data of the SBW,
as well as the definition of the walkability index (WI) and attractiveness index (AI) for each way,
allowed us to develop the design of the SBW circular dashboard. After having framed the recent
literature about data, techniques, and platforms of existing Dashboards [73] and Big data dashboards
as decision support tools [74], we decided to use the open source Google Sites tools as a framework
for developing the dashboard as compatible with the SBW Foundation website, so that the project
presented here can be easily implemented and developed in the future. Moreover, we have considered
the digital platform dedicated to the Regional Bicycle Mobility Plan of Sardinia [75], from which
we extracted the tracks of the walk organized in biking tracks; furthermore, we selected the SBW
Foundation website [32] for the walk and horse-riding tracks. The dashboard framework proposed
(Figure 3) [76] is thought of as a collector capable of organizing a comprehensive data-set we elaborated
and collected through the main social networks, as discussed in this study. It is not yet fully integrated
and linked to the existing Foundation website. In the present stage of the research, we did focus on the
design of a dashboard, that will support both potential tourists and planners in future decisions for the
area and for the Region of Sulcis-Iglesiente.

So, from the design and style point of view, we decided to maintain the general layout of the
existing website, in order to allow, once the dashboard is implemented, an easy integration with the
existing material. In our vision, the dashboard consists of a homepage of general information of
the SBW, and of several specific web pages dedicated to the characteristics of each of the 24 ways.
In the figures, we present the dashboard’s proposed structure and a mock-up of the set of data and
information for one selected segment of the walk as a demo of the possible contents to be collected,
gathered, and shared. The homepage (Figure 12) allows users to select each track and go to the
next page.

www.minieramontevecchio.it


Sustainability 2020, 12, 3579 16 of 23

Sustainability 2020, 12, x FOR PEER REVIEW 18 of 25 

figures, we present the dashboard’s proposed structure and a mock-up of the set of data and 
information for one selected segment of the walk as a demo of the possible contents to be collected, 
gathered, and shared. The homepage (Figure 12) allows users to select each track and go to the next 
page. 

 

 

Figure 12.The SBW Dashboard layout. 

The web page dedicated to the track No. 06 Piscinas-Montevecchio (Figure 13), provides four 
types of geospatial information: 
(1). Ways and points of interest georeferenced in Google Maps (down on the left);  
(2). physical profile of the way, and its Walkability Index (WI) and Attractiveness Index (AI) (on the 

top); 
(3). rating provided by the main social networks analyzed (down on the right). 

This will be implemented by means of RESTful API's as made available by the main social media 
portals : 
Facebook - https://developers.facebook.com/docs  
Instagram - https://www.instagram.com/developer/ 
TripAdvisor - https://developer-tripadvisor.com/content-api/documentation/ 
Instagram does not have ratings, but it has Likes and Followers. Real time photos can be shared 
on the profile.  
The construction of the dashboard was supported by Iulia Tatomir, Sr. Analyst at Avanade 
Cagliari, Italy _ https://www.avanade.com/en-gb 
 
The system here proposed can be defined as a smart dashboard because it is structured so to 

provide a constant update on performance indicators, with reference to dynamic information such as 
the weather, the Attractiveness Index (AI), and the rating provided by the main social networks. This 

Figure 12. The SBW Dashboard layout.

The web page dedicated to the track No. 06 Piscinas-Montevecchio (Figure 13), provides four
types of geospatial information:

(1). Ways and points of interest georeferenced in Google Maps (down on the left);
(2). Physical profile of the way, and its Walkability Index (WI) and Attractiveness Index (AI) (on the top);
(3). Rating provided by the main social networks analyzed (down on the right).

This will be implemented by means of RESTful API’s as made available by the main social
media portals:
Facebook—https://developers.facebook.com/docs
Instagram—https://www.instagram.com/developer/
TripAdvisor—https://developer-tripadvisor.com/content-api/documentation/

Instagram does not have ratings, but it has Likes and Followers. Real time photos can be shared
on the profile.
The construction of the dashboard was supported by Iulia Tatomir, Sr. Analyst at Avanade
Cagliari, Italy—https://www.avanade.com/en-gb

https://developers.facebook.com/docs
https://www.instagram.com/developer/
https://developer-tripadvisor.com/content-api/documentation/
https://www.avanade.com/en-gb
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The system here proposed can be defined as a smart dashboard because it is structured so to
provide a constant update on performance indicators, with reference to dynamic information such as
the weather, the Attractiveness Index (AI), and the rating provided by the main social networks. This is
also a circular dashboard, as it can provide support to public institutions to observe and monitor what
happens along the Walk, and the data provided are fundamental to inform future policies.

4. Results and Discussion

The main result of the present paper is the set-up of the organization of information contents on
the Santa Barbara Walk—green infrastructure in the Sulcis–Iglesiente (Sardinia, Italy). Such a set of
information and data are relevant for allowing tourists and decision makers to gain knowledge on
the area and its characteristics: For the former to understand and discover the potentials of such a
particular area; for the latter to plan actions for the management of the Walk and targeting initiatives.
The idea of proposing a tool for sharing such an amount and kind of information led us to designing
a dashboard for management and planning of the tourist offer of the area. Such research is inserted
into the “TSulki” project (Tourism and Sustainability in Sulcis-Iglesiente area), currently in progress,
regarding the sustainable tourism of the Sulcis-Iglesiente area.

A first result obtained deals with the survey and summary of the characteristics of the area, also in
terms of slow tourism and smart tourism. Another result is in terms of gaining a wider awareness
and knowledge on some of the characteristics of the SBW and its routes. We developed indexes to
better evaluate trunks of the Walk, both for the planner’s benefit and for users, these indexes providing
qualitative and quantitative attributes for the same Walk.

The indexes deal with a WI—Walkability Index, based on intrinsic characteristics (as length,
difficulty, travel time)—and AI—Attractiveness Index, based on extrinsic characteristics (points of
interest, tourism facilities, food and beverage points)—that represent the context of SBW. In addition,
the degree of interest was based on the comments and opinions from the community of users for each
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track coming from the main social networks—Instagram’s followers, and Facebook’s and TripAdvisor’s
ratings. Finally, the design of the SBW Dashboard was organized, with both users and decision makers
in mind. The results obtained are in terms of a wider knowledge of the SBW, in terms of its intrinsic
and extrinsic characteristics, as well as in terms of the perception of a particular subset of the users,
as those leaving traces over the social networks and media. The analytical synthesis of these elements
represents valuable contents for decision makers to target policies of slow tourism. These elements
represent the main data to be summarized and used into the dashboard.

From the design point of view, as Table 3 summarizes, the dashboard is structured to be fed
by a combination of data and information. Some main components deal with the fundamental and
characterizing elements of the dashboard itself. As suggested above, the WI and AI indexes represent
one of the important sources of added value of the project. Their presence at the present stage of
development is thought of as a periodical update from the analysts and scholars involved in the SBW
project, in the process of constant observation, maintenance, and update of the SBW. The proposed
dashboard provides innovative contents and services which cannot be found in existing websites for
the promotion of Paths through Italy, also in considering the digital Atlas of Paths developed by the
Ministry of Cultural Heritage and Activities (MIBACT). The SBW dashboard has been conceived as
a tool capable of collecting, monitoring, and sharing dynamic data such as Walkability Index (WI),
Attractiveness Index (AI), and Rating, by direct connections with the main social networks.

Table 3. SBW Dashboard frame components (authors’ elaboration).

Contents Connectors Main Extendable

Analyzed Periodical expert user update WI; AI Periodical Reports on SBW

User generated API Social media and
networks ratings Bot; social walls; etc.

Web generated API & Frames SBW Website
Weather forecast

Civil protection information;
tourist information

As a matter of fact, further data after a synthetic extraction through API from social network and
media contents, can be assigned to the different ways of the SBW. A further level of data input comes
from different websites linkable to the dashboard itself: The SBW websites; weather forecast widgets,
etc. An extendable set of sources can be thought of in the further evolutions of the dashboards: Further
reports generated by experts; other social networks, and media contents and synthesis; links to external
websites for information on tourism.

5. Conclusions and Future Development

This paper had, as a main purpose, that of designing a dashboard for the promotion and
management of slow tourism, enhancing the potentials of smart tourism in the Santa Barbara Walk
(SBW) in the Sulcis–Iglesiente area (Sardinia, Italy).

In particular, we have systematized intrinsic and extrinsic information of the Santa Barbara Walk
and developed a series of indices (walkability index and attractiveness index) aimed at increasing
awareness and knowledge useful for slow tourism referring to a particular area.

We consider the unique combination of natural and past anthropogenic features related to mining
activities as a unique set of elements, making the area an interesting example of landscape in transition,
where the combination and interaction of both elements represent a strong element of characterization
and attraction of the area for already existing and potential, future tourists. In such a sense, the area is
considered as interesting in terms of slow tourism characterization and exploitable by means of smart
tourism, whose embryonal elements are already present, in terms of social networks and sharing of
information and knowledge among users by means of ICT instruments. That allowed us to obtain an
image of the SBW as a green infrastructure, perfectly integrated into the surrounding area. It emerged
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that it is characterized not only by its physical features, but also by a set of several points of interest in
its proximity—those located within a 1 km buffer from the different segments of the walk. Such first
results have been expressed in terms of indexes and maps, helping a description and understanding
the new slow tourism and the potentials of further development in the area. Such preliminary phase
represented a starting point for developing the research methodology, consisting of three main phases.

The first phase was dedicated to the collection, analysis, and classification of the intrinsic
and extrinsic characteristics of the walk that allowed developing a Walkability Index (WI) and an
Attractiveness Index (AI) for each of the 24 ways. Both of these two indexes are considered useful to
describe the different parts of the walk and, therefore, to guide the users’ choice.

The second phase was dedicated to the collection, analysis, and classification of the user-generated
characteristics of the points of interest located along the SBW. These data, provided by the SBW’s users
through the main social networks (Facebook, Instagram, and TripAdvisor), reveal the state-of-the-art
in terms of tourist promotion activities.

The third phase appeared as that dedicated to the systematization of the web info data and the
team data analysis to develop a design and a user-friendly graphical interface for the SBW circular
smart dashboard. The analyses carried out revealed that a smart community is rising, from the SBW’s
users, contributing significantly to the affirmation of a new model of sustainable development based
on slow tourism. Awareness and knowledge of history are fundamental to the re-construction of the
past. Slow tourism is softly included in the Sulcis-Iglesiente area, free from compulsive mass tourism.
The future developments of this study will cover the implementation of the dashboard, also for aspects
linked to the safety of the place and the active role of the community of users, to be involved more and
more in a bottom up approach in a smart community.

Such initial setup of the characters of the area, of its material and immaterial networks, as well
as the designing of the dashboard, put the basis for the future research and actual development of
the dashboard itself. This implies the validation of the data and information to be put into the same
dashboard. In particular, we will submit the dashboard to a selected group of users, expert and
non-expert users, looking forward to its inclusion on the SBW Foundation website and, therefore,
usable for the public consultation. We will then proceed with the physical realization of the fully
operational dashboard, taking care of the automation of the process of data collection and gathering,
particularly of those coming from the social networks and media platforms involved, as well as of
those feeding the indicators considered in the dashboard itself. In this sense, the proposed dashboard,
including subsequent advances and possible implementations, represents a strategic tool to support
the governance and the policies to promote slow tourism in the territory, in order to overcome the
deep crisis left by the end of mining activities. The dashboard designed and presented here aims at
representing a data, information, and report integrator, facilitating the decision process for both users
as tourists and sport practitioners, as they can cross data concerning the quality and characteristics
of the ways, the environmental conditions, as well as the comments from the other members of the
community of users. From the policy maker’s point of view, the dashboard is useful in providing
such information in a dynamic point of view. The frequent reports on the AI and WI indexes, as well
as the constant comments and evaluations through social networks and media, will help acquiring
a major awareness of the area and of its preferred parts, as well as to highlights those parts where
an intervention—of maintenance, major coordination between operators, municipality agreements,
etc.—is needed.

The main challenge of this research work lies in the effective collaboration between the different
stakeholders involved in the dashboard construction process. Institutions, associations, cooperatives,
economic operators, and users are the main players involved in the collection of data from the territory
and, consequently, in the definition of the development policies, in line with a sustainable strategic
vision of the territory and the local communities’ needs. In fact, as asserted in the introduction, in the
area of the Sulcis-Iglesiente, the points of historical-cultural and naturalistic interest, mining sites,
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reception, and refreshment activities are not managed within a single network. The first attempt to
address this condition has been the creation of the website of the SBW Foundation.
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