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Abstract: Extremadura (Spain), being one of the less-developed EU regions, is also eligible for
European funds, including those related with the development of tourism activities in rural areas.
To assess the spatial distribution of rural tourism potential (RTP), a methodological approach was
followed by combining the synergetic use of geographic information systems (GIS) and the analytical
hierarchical process (AHP). For the evaluation model, six factors were examined and hierarchized by a
panel of eighteen experts: tourism accommodation offer, activities in natural areas, gastronomic offer,
cultural activities, bath offer in natural environments, and activities in active tourism. These factors
were then decomposed into thirty-two evaluation criteria and the relative importance of their weights
was estimated using pairwise judgments. Using publicly available data and volunteered geographic
information (VGI) platforms, the related spatial and non-spatial data were collected, collated, and
standardized, employing appropriate tools developed with open-source GIS software. The results,
represented by a series of intensity maps, indicate the RTP scores, highlight the strengths and
weaknesses in each county, and could serve as a planning tool for public and/or private investments.
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1. Introduction

According to the latest report of World Tourism Organization (WTO), Spain was the third most
visited country with a total of 68.2 million visitors in 2015 [1]. This implies a direct and an indirect
impact on 6.5% and 10.9% of gross domestic product (GDP), respectively [2]. Tourism is, therefore,
one of the key factors in the economic development of Spain [3], expecting 11.9% growth of total
employment created by the different economic sectors [4]. Sun and beach tourism has a strong seasonal
pattern, which has a negative impact on the economy of regions that they do not have these natural
benefits. Therefore, the financial support provided by the LEADER and PRODER [5] programs of
national investment plans, in line with other European countries, aims to promote rural tourism as
an alternative to the “sun and beach” tourism. This alternative encourages sustainable development
opportunities with public and private investments and, consequently, prevents depopulation [4,6-8].

Assessing the potential of tourism, in an objective and a quantitative way, is a fundamental
prerequisite in the implementation of optimal strategies for regional development. Moreover, this
should also be the first action that must be carried out in a tourism planning process [9]. According
to [10,11], the tourism potential of a destination depends not only on the existing resources, but
also on those created. It can be defined as the set of resources, products, and services that may be
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included in the available tourism markets of a particular territory. To evaluate the potential of rural
tourism, it is necessary to be under a strategic perspective of development [12] and of a business
model, with the cooperation between the public and private sectors [13,14]. This perspective will then
account for agrotourism, village tourism, ecotourism, cultural tourism, and natural tourism. Thus,
this assessment is closely related to the analysis of quantitative and qualitative characteristics that
influence tourism activities in the study regions [15,16]. In fact, rural tourism works well with existing
rural enterprises, such as farms, by generating an important income for its households, and so can be
identified as a relevant driver for sustainable rural development [17,18]. According to Rivero et al. [19],
they calculate the rural tourism potential of regions exclusively based on the qualitative character
due to the complexity that involves the collection, collation, and treatment of quantitative spatial
data. On the other hand, Lee et al. [20] analyze the tourism potential with respect to the quantitative
nature, position, and number of rural tourism resources. However, they do not take into account the
qualitative nature of these resources.

Analytical hierarchical process (AHP) methodology has been used together with geographic
information systems (GIS) tools in several research studies that have, in common, the territory
as the physical framework: land use and general suitability analysis [21-24], natural resources
management [25,26] suitable location of engineering projects [27], and urban and regional
planning [28-33]. Although this methodological approach is considered as a new and powerful
research tool, the difficulty and complexity of the methodology can produce inaccurate results if it does
not consider the specificity of the tourism sector. In fact, in this context, some authors [31] combine
the AHP with public field inquiries to assign the relative weights and to determine evaluation criteria.
In other cases [24], although the AHP has been correctly used, the spatialization and standardization of
the evaluation criteria could be improved, which could lead to a more accurate and detailed geographic
distribution of rural tourism potential (RTP).

The knowledge of tourism potential in regions is a key factor for planning, management, and
evaluation of tourism resources, and for writing business plans for funding rural development. Within
this framework, this paper proposes a methodology for assessing the potential of rural tourism.
It combines the synergetic use of AHP with GIS to establish the relative importance of each rural
tourism resource, to conduct the necessary spatial analysis, and to create the intensity maps. Moreover,
the relative weights of the determinant evaluation criteria will be done by interpreting the results of
a public field inquiries by an expert’s panel. Previous tourism studies only considered the existing
resources of geospatial information due to the complexity of collection, collation, and processing of
spatial data and non-spatial data [19]. For this reason, the collection and processing of data (spatial
and non-spatial) resources in the GIS stage will play an important role here. Unlike other studies,
where GIS has been used as a mere display or feature calculator, in this study GIS was used as a tool
for processing, managing, and integrating, in a spatial database, the various geometries and attributes
of spatial data.

2. Materials and Methods

2.1. Study Area

The study area, Extremadura (41,635 km?), is located in the southwest of the Iberian Peninsula.
It is bordered by Castilla y Ledn to the north, Andalusia to the south, Castilla-La Mancha to the east,
and Portugal to the west. It has two provinces (Badajoz and Caceres) with 26 regions and its capital is
located in Mérida as shown in Figure 1.

Extremadura has the population of about 1 million and the lowest Spanish GDP per capital
(15,026 euros), which is 32.6% lower than the national average [4]. This region has the first priority of
financial support provided by the European Union (EU) to improve sustainable rural development
with the aforementioned LEADER and PRODER programs. These programs are public programs that
adopt a local initiative method [34] and are more concentrated on rural regions with higher economic
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imbalances. Their principal objectives are to improve rural tourism as a complementary economic
alternative to agricultural incomes, which also promotes rural sustainable development [5,12,35,36].
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Figure 1. Location of the study area (a) and its administrative divisions (b): counties (bold line) and
municipalities (grey line).

2.2. Methodology

There are several steps to assess the rural tourism potential (see Figure 2). Broadly, they can be
grouped into two general stages: (i) the AHP stage, where the model evaluation factors and criteria
are established and prioritized; and (ii) the GIS stage, where each criterion is spatialized for the
evaluation unit and where the intensity maps representing the potential of rural tourism are created
and thoroughly analyzed, using the previously-defined evaluation model.

AHP Stage GIS Stage

Step 1: Define the criteria

: hierarchy by a panel of experts > and non-spatial data
i 1. Create the panel of experts : : 7. Collect non-spatial data
! 2. Identify the criteria : : 7.1 County attributes
! 3. Formulate the hierarchical : ;7.2 Municipality attributes

structure : : 8. Collect spatial data
................................. : : 8.1. Point geometry (VGI)

; 1 8.2. Polygon geometry (local authorities)

FARRRERE R R R R AR ER R R R ERERY] X : 9. Collate data and create one vector layer
 Step 2: Calculate the criteria’s : : for each evaluation criteria

: weights and its realized quality

: 4. Conduct pairwise comparison Step 4: Standardize criteria and construct
i 5. Calculate the weights ' : the raster database !
;6. Determine the consistency : emmsmmmsmms=ssssssssssssssssssssssss :
H H : 10. Standardize the polygon attributes ]
* 11. Rasterize the polygon layers
1 12. Generate the heat maps from point

layers and standardize the cell values

. Step 5: Create and analyse intensity maps !
of rural tourism potential (RTP)

13. Create value maps for each factor
14. Calculate the RTP
15. Analyse the spatial structure of RTP

Figure 2. Flowchart of the proposed methodology.

At the AHP stage, the expert panel has to decide the hierarchy of the criteria and give the correct
evaluation in the paired comparison. This is a prerequisite for obtaining a high consistency in the
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pairwise comparison matrix (PCM). This matrix will provide the weights of each criterion [37-39].
At the GIS stage, the spatial and non-spatial data are collected and collated in order to spatialize the
corresponding evaluation factors and criteria. Then, using the evaluation model previously defined,
the potential of rural tourism is computed for each spatial unit of the third level (i.e., raster cells).
Finally, using the counties’ polygons, as the minimum spatial unit at level 1, and the zonal statistics for
the raster cells that are within each polygon, the potential of rural tourism is computed for this level.
Contrary to what was done in other similar works, here, the potential of rural tourism is computed at
two different spatial units: raster cells at the lower evaluation level (higher spatial resolution) and the
counties polygons at the higher evaluation level (lower spatial resolution).

2.2.1. Design and Establishment of the Evaluation Model

The panel of experts was constituted by professionals with extensive skill and knowledge in
rural tourism and experience in the elaboration of public and/or private projects and investments [39].
In this study, the expert panel was made up of eighteen professionals: twelve tourism promoters of
regional administration; two directors of rural hotels; two tourism promoters of district administration;
and two tourism guides. Similar to other studies [40,41], these experts determined and established
the criteria system to be used for assessing the rural tourism potential and arranged the evaluation
criteria in a hierarchical order. Moreover, these experts’ advice was corroborated by reviewing the
specialized literature on the subject, analyzing the performed investments and the public consultations
of the regional administration [38,39]. As a result, the evaluation system was decomposed into a
hierarchy of four levels—O0, 1, 2, and 3, denoting objective, factor, criteria, and sub-criteria levels.
At the top of this hierarchical structure (level 0) is the goal—the rural tourism potential. The lower
level is formed by more detailed sub-criteria, which were related to the criteria at the next higher
level. This hierarchical structure is presented in Table 1. Note that the factor level is decomposed
into six factors: tourism accommodation offer, activities in natural areas, gastronomic offer, cultural
activities in natural environments, bath offer in natural environments, and activities in active tourism.

Table 1. Main factors, criteria, and respective weights (W.) used to assess the potential of rural tourism.
Spatial data can have either point (Pt) or polygon geometry (G.). Non-spatial data is denoted by Attr.
Bi. denotes the spatial layer associating with specific criteria (or sub-criteria).

Factor Level W. Criteria Level W. Sub-Criteria Level W. G. Bi.

Camping 0.0288 Pt Bl

Tourism Rural hotel 0.0630 Pt B2
accommodation  0.3743

offer Rural house 0.1934 Pt B3

Rural apartment 0.0892 Pt B4

National park 0.0255  Pol B5

Natural park 0.0159  Pol B6

Natural reservoir 0.0159  Pol B7

Visits to touristic places 0.0781 Zone of special conservation (ZSC) 0.0034  Pol B8

Zone of special protection for birds (ZSPB) 0.0074  Pol B9

Natural monuments 0.0061  Attr B10

Suburban parks of conservation 0.0021  Pol B11

Activities in 02597 Unique trees 0.0018  Attr B12

natural areas Hiking trails 0.0513 Attr  B13

Hunting 0.0065 Pol B14

Nature photography 0.0268 Pt B15

Bird watching 0.0375 Pol B16

Cycling 0.0144 Attr B18

Fishing 0.0091 Pol B19
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Table 1. Cont.

Factor Level W. Criteria Level W. Sub-Criteria Level W. G. Bi.
Gastronomic routes 0.1233 Attr B20
Gastronomic 0.1849 -
offer . }{estaurants Iigulde 0.0616 Pt B21
Pata Negra
Itineraries by historical 0.0240 Attr B22
monuments
Cultural | Workshops of 0.0341 Attr B23
activities in 0.0864 agricultural labors
natural 4 Visits to ethnographic
i t:
environments museums/interpretation  0.0141 Attr B24
centers
Activities of . 0.0141 Attr - B25
environment education
Medicinal spa 0.0101 Attr B26
Bath offer in Natural swi .
natural 0.0621 o Smming 0.0335 Attr B27
environments poo
Bathing zones 0.0184 Attr B28
Hiking 0.0172 Pol B29
Activities in Adventure sports 0.0076 Attr B30
active 0.0325
tourism 4 x 4 routes/quads 0.0054 Attr B31
Rappelling/climbing 0.0023 Attr B32

2.2.2. Weighting of Evaluation Factors and Criteria

After the expert panel established the hierarchical structure, they determined the relative
importance of all decision criteria through pairwise comparison. This analytical method involves the
pairwise comparisons of the main criteria and sub-criteria within the same hierarchical level in order
to determine the PCM. Here, a numerical scale ranging from 1 to 9 [37] was used to rank the relative
importance of each criterion pair. Following the same procedure used by several researchers [24,39,42],
the results obtained from PCM, which are a set of numerical values, should be normalized to get the
relative weight of each criterion. This step involves the following operations: (1) divide each element of
PCM by the sum total of its column (PCM is normalized); and (2) compute the average of the elements
in each row of the normalized matrix. These averages obtained provide the priority vector, also called
the normalized principal eigenvector, which are the relative weights of the criteria being compared.
Repeating this procedure for each hierarchical level, the weights of all criteria relative to a whole level
directly above were obtained and ranked from the upper level to the lower level. The weight of each
evaluation criterion is shown in Table 1.

The confidence index of the results was determined through the consistency degree of PCM.
A consistency index (CI) and consistency ratio (CR) were used to present these values. Their permissible
maximum values, which depend on the matrix size, can be found in [39]. In this research, for level 1,
the values obtained were CI = 0.00631 and an error of CR = 5.05% < 10% (maximum allowable value).

2.2.3. Data Collection and Collation

In order to calculate the potential of rural tourism, each evaluation criterion must be spatialized
(see Table 1). However, the Extremadura authorities do not have enough investments in free geospatial
data due to its low economic resources. To overcome this limitation, it was necessary to collect
and collate spatial and non-spatial data (attribute data) from different freely-available data sources:
(i) administrative authorities (national, regional, and municipal web servers); and (ii) volunteered
geographical information (VGI) platforms. The available geospatial data (GD) is characterized by two
different geometries: point and polygon. The GD with point geometry was related with criteria B1,
B2, B3, B4, and B21, and was obtained from two VGI platforms: Google Earth and WEB Panoramio.
The data quality (including its geospatial accuracy) provided by these types of VGI platforms have
already been checked by other researchers [43—45]. For obtaining the GD related with the B15
criterion, a Python application was implemented in the open source desktop GIS QGIS (Quantum GIS).
This application extracts from WEB Panoramio, the position of each photo uploaded by the citizens to
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this VGI platform. The GD with polygon geometry was related with criteria BS, B6, B7, B, B9, B11,
and B14, and the geometry of municipalities and counties was provided by the Regional Government
(RG) of Extremadura. The GD related with B16 and B19 came from National Government (NG), which
was in a polygon determining occupation zones (natural park, natural reservoir, etc.). The non-spatial
data (attribute data) was associated with two different administrative regions: (i) counties (criteria B12,
B13, B19, B22, B23, B24, B25, B30, B31, and B32); and (ii) municipalities (criteria B18, B20, B26, B27, and
B28). This data came from the RG. Developing a GIS database to be used in a multicriteria evaluation
requires all of these attributes, tables, and shapefiles, which can be converted to spatial layers readable
in the GIS desktop platform [32]. Therefore, the data associated with these 32 evaluation criteria were
imported to a GIS database characterized by two geometries: point and polygon.

2.2.4. Selection of the Evaluation Unit

Since the evaluation criteria have different spatial dimensions (points and polygons) and extents
(the polygons can be counties, municipalities, natural areas, etc.), it was impossible to use them directly
in the evaluation model. In order to generate a detailed intensity map for the rural tourism potential,
the selection of the minimum evaluation unit is crucial. In this context, for the spatialization of the
evaluation factors (first level), the adopted evaluation unit is the county, which is the same used in
previous studies [6,46]. First, it is the spatial unit used by local authorities for the European structural
and investment funds (such as LEADER and PRODER). Second, it is the geographic element that
groups the tourism indicators.

For the spatialization of the evaluation criteria (third level), we have adopted the raster cell as
the spatial evaluation unit. In fact, this spatial structure can easily accommodate the different spatial
dimensions (points and polygons) of the criteria involved in the evaluation model, and allows us to
have a detailed mapping of the continuous variation of rural tourism potential over the study area.
The spatial unit of 100 x 100 m was chosen to discretize all of the GD and it was also used in other
similar studies [33,47].

2.2.5. Standardization of Evaluation Criteria

Before the rasterization of the GIS layers to the minimum spatial unit of level 3, it was necessary
to perform a standardization of the attributes of vector data layers related with the evaluation criteria.
This operation, made by range transformation in the interval 0-100, was performed in a different
manner for the various attributes and geometries of these data layers.

First, for the 10 evaluation criteria related with polygon without attributes (B5, B6, B7, B8, B9, B11,
B14, B16, B19, and B29), the related spatial data was considered as data already standardized with the
maximum unit of assignable value to them (V4x = 100). Second, for the evaluation criteria related
with polygon with attributes, these attributes were assigned to the polygons that defined the counties
or municipalities (see Table 1). Each polygon had a particular surface with a determined number of
resources (rural houses, camping sites, rural hotels, etc.). Therefore, this standardization was realized
to the maximum value using Equation (1), as in the work of [46]:

Vielati Attribute Value
Vistandarized = %? Vyelative = ——a—— Vimax = 100, (1)
max

Surface
Moreover, to determine the absence of atypical values in this process of standardization, a
box-and-whisker diagram was applied. An atypical value x was detected if it satisfied any condition
of Equation (2):
0 if x<Qi—-15xIQR ,
x {100 o Ont13x IOR ¢ 1QR =03~ QuQyare the quartiles, @

Figure 3 shows the case obtained for the standardization of the attributes of county polygons. In
this case, no atypical value was detected.
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Finally, a special treatment was done for the standardization of the evaluation criteria related with
point geometry (B1, B2, B3, B4, B15, and B21). First, a kernel density analysis was applied in order to
identify areas with a higher concentration of point events (for example, areas with high potential for
nature photography, criterion B15). In fact, a kernel density estimator (KDE) function transforms a
sample of georeferenced observations (point events in a 2D space) into a continuous surface, indicating
the intensity of individual observations over the 2D space [48]. A symmetric surface (called kernel
function K) is placed at the center of each spatial unit(s) and distances between the center point and
the locations of point events are evaluated in order to compute the point density at this location.
The process is then repeated for all the remaining cells (s). The general form of a KDE is given in
Equation (3):

no 1 p(ds) . dis . .2
f(s):{ l:1nr2K(’) 'O<’<1,whereK(?)zzsL(l—d;)/ 3)

0 ; otherwise

where f(s) is the point density at location s; r is the search radius (or bandwidth) of the KDE; K is the
weight (called the kernel function) of a point i at a distance d;; to location s.
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Figure 3. Box-and-whisker diagram used in the standardization of county polygons.

A number of kernel functions, such as the triangular, the quartic, and the Gaussian, have been
proposed in the literature. In this work, we choose the Epanechnikov kernel (a quartic function), given
in Equation (3), because: (i) it is optimal in a mean square error sense [49]; (ii) it is one of the most
used kernel function [50]; and (iii) it was already applied in other similar works [51,52]. For the choice
of the bandwidth, we have used the same values as in the work by [19], where the resource values
depending on the distance were taken into account. Thus, we choose the values of r = 10 km for B1, B2,
B3, B4, and B21 and r = 15 km for B15. In the case of the criterion B15, to determine the number of
photographs taken in natural environments, the layer of photograph density was spatially intersected
with the layer of natural landscapes, as seen in Figure 4.

PHOTOGRAPHY DENSITY NATURE PLACE DENSITY PHOTOGRAPHY TAKEN IN
(PANORAMIO) EXTREMADURA NATURE PLACE

200000 - 700|0°0 800000 700000 800000
by -3 T

Legend

8 I < § 8 8 [ istrcts of
(=1 F> -fne o o Extremadura
g ¢ g g g
1. = " " !‘ - <+ < Criterion 15
0.0
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Figure 4. Photograph density taken in natural areas.
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2.2.6. Assessing the Potential of Rural Tourism

To assess the RTP, the values of all criteria are overlaid in each evaluation unit. This means that
for the evaluation criteria at level 3 the RTP is quantified for each cell (the minimum spatial unit), as
the sum of the corresponding weight values of all related criteria by using the Equation (4):

n
RTP = Z w;B,; 4)

where 7 is number of criteria; w; is weight of criteria; and B; is the value of each criterion (see Table 1).

The assessment of RTP was aimed not only to quantify this potential in the form of an intensity
map, but also to analyze the weakness and strength of each county in terms of each evaluating factor
(level 1) and criterion (level 3). In this context, following [24,26,53], thematic maps relating to each
evaluation factor were first created by using an open-source desktop GIS, QGIS. Second, to quantify
the RTP, an intensity map was created based on Equation (4). Finally, two RTP intensity maps were
constructed for the two counties with higher and lower potential. These maps will enable us to
analyze the spatial distribution RTP in-depth within the municipalities forming those counties. It is
worth mentioning that these maps can also allow: (i) the investors to determine the location of rural
accommodations and/or business activities; (ii) the public administrations to focus and commercialize
the public and/or private investments; and (iii) the tourism promoters to promote and commercialize
the rural tourism destinations on the basis of their potential.

Figure 5 illustrates the complete flowchart of data (spatial and non-spatial) processing used in the
RTP computation for each spatial unit of level 3. Note that, as the raster base is composed by an image
with thirty-two bands (as much as the total number of evaluation criteria), clicking on any point of
the computed intensity map we get the global score (the RTP), as well as the score of each criterion.
Finally, by using zonal statistics for each county polygon (the minimum spatial unit of level 1), we can
get the RTP for level 1. By using standard statistical indicators (maximum, minimum, average, etc.),
we can further analyze the strength and weakness of each county.

Accommodation Activities in Gastronomic
offer natural areas offer olfer
(4 crit.) (15 crit.) 2 crlt) (3 crit.)

Collating 4 Collating 1 Collating 14 Collatmg 1 Collatmg 1 Collatmg 4 Collatmg 3 Collating 4
from from from from attributes from from attributes from attributes from attributes
VGI point data) (VGI point data polygon data polygon data VGI pomt data polygon data polygon data polygon data
\ J | ' '

Vector database

Compute density maps Rasterize polygons Normalize attribute data
and and and
normalize raster cells Normalize raster cells rasterize polygons

I O i o

Compute
Criteria weights

Map algebra:
Compute
Rural Tourism Potential

Figure 5. Flowchart of data processing used in the computation of RTP.
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3. Results and Discussion

Firstly, the previous six evaluation factors were analyzed together with their criteria and then the
RTP of different counties was thoroughly analyzed by using intensity maps of RTP.

3.1. Analysis of the Evaluation Factors

Figure 6 presents the spatial distribution of RTP for the six evaluation criteria. Concerning the
accommodation offer, Jerte has the highest score (35.67 of 37.43) followed by La Vera and and Valle del
Ambroz (33.24 and 30.75, respectively). On the contrary, Llanos de Olivenza and Campifia Sur have
the lowest score due to the non-existence of rural accommodations. With regard to activities in natural
environments, the northern regions have a difference compared to the rest of the regions due to the
existence of the natural reservoir. Jerte, again, has the highest score (16.23 of 25.97), followed by Valle
de Ambroz (8.26) and La Vera (7.86). Although having higher environmental resources, Monfragtie,
Tajo-Salor, and Serrania de las Hurdes have the lowest scores due to fewer activity offers. The regions
obtained the lowest score are Badajoz and Campifia Sur. For the gastronomic offer, the best offer is las
Hurdes with a score of 12.38 (of 18.49), followed by upper Las Vegas and Campifia Sur. In both cases,
the products offered are promoted by the RG and have a direct effect on their tourism consumption.
Concerning the cultural activities in nature, Jerte obtains the highest score (7.24 of 8.76), especially with
currently popular agrotourism [54,55] in spite of having less artistic and cultural heritages. For the
bathing offer, it is worth noting that Extremadura has many important water resources. It is the
only Spanish province having an interior beach with a WTO “Blue-Flag” [56], which is located in
Serena. Therefore, La Serena has the highest score followed by Mérida, where the Prosperina reservoir
is located. The northern regions (Jerte, La Vera, and Valle del Ambroz) have natural swimming
pools, which are important centers of rural tourism attraction due to their high landscape values [57],
especially during the summer season. Finally, with regard to the activities in active tourism, the data
shows that 38% of counties have all services (hiking, adventure sports, climbing, etc.). However, the
northern regions have more mountainous areas with more favorable orographic characteristics.

Accommodation ~' 17.8 Activities in natural areas ' 8.1
26.7 122

-
=00 =01 =00
=89 =356 =41 =162 =31

Gastronomic offer = 6.2
=193
=123

Cultural Activities ' 3.6 Bath offer — 1.6 Active tourism ' 1.7
=00 i =00 2% -0 =24

=18 - 72 =08 ™ 33 =09 = 3.2

Figure 6. Spatial distribution of the six evaluation factors.
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3.2. Analysis of the Potential of Rural Tourism

Figure 7 shows the intensity map of RTP, evaluated at level 3, where a cell of 100 x 100 m? is the
minimum spatial unit. Taking zonal statistics, this intensity map can be converted into an RTP map
evaluated at level 1 for which the county is the minimum spatial unit.

Rating districts =1 14.5 £ 41.6

o Lo 213 B 484
7' 1 28.1 W 552
- ~1 34.8 mm 620

Figure 7. Intensity map of RTP.

Figure 8 illustrates the RTP evaluated at the county level using the mean and maximum values
of the cells’ attributes in each county. Unlike [24] where the values are homogeneous for the lowest
hierarchical level, the intensity map, shown in Figure 7, can provide a thorough analysis of RTP spatial
distribution. Moreover, it can be used to obtain the rural tourism potential of a specific location (cell),
where the value of each evaluation criteria can also be viewed. The maximum value is produced
in the municipality, which usually has the supply of accommodations, restaurants, museums, etc.
On the other hand, the average value takes into account a period of building, such as a rural house
on the outskirts of the municipality, maintenance or empowerment of environment, etc. Jerte (62 of
100) gets the maximum score, followed by La Vera and Valle del Ambroz. Note what happens in the
Vera region: once there are municipalities with high and low RTP values, the average goes down
significantly. The opposite phenomenon occurs in the region of Las Hurdes, where municipalities
have a homogenous score. The region of Valencia de Alcantara has a low score despite having a
great scenic attraction, like el Tajo-Salor. The region of Plasencia has its high score located in a
geographically strategic point: equidistant to regions offering bird watching (Céceres), high landscape
level (Monfragiie national park in Riveros del Tajo), dining (Las Hurdes), or tourism offer (Jerte). Its
tourism promoters have promoted the region by establishing dining and accommodation services.
The landscape attractions of Villuercas and Los Ibores are undervalued due to the lack of public and
private investment forcing tourists spend the night elsewhere.

In Figure 9, the two counties with the maximum and minimum RTP score (Jerte and Sierra del
Suroeste, respectively) are thoroughly analyzed. First, in Jerte county, Piornal obtains the highest score,
not only because of its physiographic characteristics similar to other municipalities of this region, but
also because of the great deal on accommodation, food, natural swimming pools, and famous festivals
of cultural interest (el Jarramplas). On the contrary, Sierra del Suroeste has the lowest score and the
only municipality with a certain tourist attraction is Salvatierra de los Barros due to the gastronomic
route of ham and wine.
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Figure 8. Maximum and average values of RTP at county level.
Village Max | Mean
Piornal 62 |56.2
Navaconcejo 61 |59.1
D\ Cabezuela del Valle | 61 |58.3
‘ Rebollar 58 [s3.8
v / Jerte 58 |52.6
g Cabrero 57 |53.9
El Torno 55 |44.6
- Casas del Castafiar | 55 |42.5
Vcasasdel Castafiarf™ Barrado 52 [441
’ Tornavacas 51 |42.2
Salvatierra de los Barros
Village Max | Mean
Fregenal de la Sierra 4 1.8
Valle de hfatamoros Higuera la Real 1 1.0
Valle de Santa Ana Jerez de los Caballeros |4 | 2.0
Jerez de los Caballeros Oliva de la Frontera 4 |10
Salvaleon 2 |10
Salvatierra de los Barros | 5 1.2
Valencia del ‘h)llg::b(:li'ya Frontera Valencia del Mombuey |4 2.3
Fregenal de la Sierra Valle de Matamoros 4 |15
W Valle de Santa Ana 4 |12
Higuera la Real. Zahinos 3 2.9

Figure 9. Thorough analysis of the counties with maximum and minimum RTP: Jerte and Sierra
del Suroeste.

4. Conclusions

This study allows us to draw several conclusions regarding the assessment of the RTP of a region.
First, we must highlight the importance and necessity of assessing the tourism potential, especially
for areas with limited economic resources, such as Extremadura, where efficiency and profitability
of public/private investments are essential, due to the fact that these regions have limited economic
resources, where there are no data (spatial and non-spatial) suitable for such studies. In this paper, we
presented that these necessary data can be successfully collected and collated by using VGI-platforms
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and administrative web servers. As these data have different geometries (point and polygon) and are
very dispersed (the attributes are associated with both the counties and the municipalities), we applied
a specific treatment for each type of spatial data and for each type of non-spatial data. Second, in order
to overcome the subjectivity that could lead to different assessments of the RTP of the same region,
it is necessary to use a methodology that categorizes the different criteria, establishes a hierarchical
structure, and allows for a qualitative and quantitative assessment of these criteria. In this paper,
we used the synergy between GIS and AHP as a methodological approach to assess the potential of
rural tourism in Extremadura (Spain). Third, the results, represented in the form of intensity maps
of RTP, showed that the counties of Jerte, along with Valle del Ambroz and La Vera, were those
with a major tourist attraction. This is not only because of the land physiography, flora, and/or
fauna, but also because of public and private investments that, under a sustainability perspective,
strengthened some tourism indicators (accommodations and tourism activities) and preserved current
rural environments. Moreover, these two counties are currently the main poles of sustainable tourism
attraction of Extremadura, as they receive approximately a third of its total visitors. Therefore, knowing
these indicators is strategic information for policy-makers, especially if we consider the exclusive and
competitive nature of the tourism practice since, at this time, we can choose a particular destination
and we can deny the others.

The lack of investments and service infrastructures in regions such as Valencia de Alcdntara has a
low score despite of its great scenic attraction, proximity to the International Tagus Natural Park, and
border with Portugal. Although these are protected areas with similar characteristics, they also have
different management in each country, with the Portuguese policy-makers that traditionally promote
greater tourism activities in the region. This contrast with the low scores on the Spanish side highlights
the importance of proper sustainable tourism planning and development.

Finally, the proposed methodology indicates the main strengthens and weaknesses in each
county, which are necessary for proper rural tourism planning. The planning in this work provides
a new empirical approach to evaluate the existing infrastructure and environment. Additionally,
this methodology is supported by open-source software and uses available public data and VGI.
Thus, public and private entities with limited resources are allowed to use it freely. Moreover, it can
be reused in other studies with territories or regions having similar conditions. Particularly, it will
be suitable for less-developed regions legible for EU funding programs related with rural tourism
development and a tool for policy-makers involved in rural tourism quality assessment, as well.
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