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Abstract

In the first half of 2024, Ecuador received a total of 589,082 tourists,
with an annual growth rate of 12.77%, and an increase in jobs of 5.12%,
representing a participation of the tourism sector in the GDP of 2.06%.
However, a review of the state of the art shows several methodologies
and tools contribute to the development of rural tourism sites and des-
tinations, which are applied according to the characteristics of each te-
rritory analyzed. Therefore, our objective was to determine, through the
cluster method, the classification, decision-making, and the different
tourist routes and circuits that will strengthen the development of rural
areas in the province of Azuay. The proposed methodology allows for the
identification of four clusters to be taken into account when planning a
tourist circuit or route. The most important cluster is nature with 46.6%,
followed by gastronomy and art and culture with 40%, and finally adven-
ture with 13.3%.

Keywords: tourism, conglomerates, tourist route, rural.
Resumen

Durante el primer semestre de 2024, el Ecuador recibidé un total de
589.082 turistas, con una tasa de crecimiento anual del 12,77%, y un
incremento del 5,12% en los puestos de trabajo, representando una par-
ticipacion del sector turistico en el PIB del 2,06%. Sin embargo, si se
hace una revision del estado del arte, se encuentra que existen multiples
metodologias y herramientas que aportan al desarrollo de sitios y desti-
nos turisticos rurales, las cuales se aplican en funcioén de las caracteris-
ticas de cada territorio analizado. Por lo que se plantea como objetivo
determinar, mediante el método de conglomerados, la clasificacion, toma
de decisiones y las diferentes rutas y circuitos turisticos, que permitan
fortalecer el desarrollo de las areas rurales de la provincia del Azuay. La
metodologia propuesta permitié identificar cuatro conglomerados, a ser
considerados al momento de plantear un circuito o ruta turistica, siendo
el conglomerado de mayor importancia el de naturaleza con un 46,6%,
seguido de los conglomerados de gastronomia y de arte y cultura con un
40%, y finalmente con un 13,4% el conglomerado aventura.

Palabras clave: turismo, conglomerados, ruta turistica, rural.
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1. Introduction

Tourism worldwide represents a dynamic economic activity (Altimira Vega & Muiioz Vivas, 2007; Gambarota
& Lorda, 2017; Lambogglia Ortiz, 2014). The case of Ecuador is no different, according to data from the Mi-
nistry of Tourism, in 2020 the tourism sector ranked sixth, with US$ 705 million dollars, within non-oil income
sources, occupying the first place in the balance of services (Ministerio de Turismo [MINTUR], 2020).

According to the infographic of key indicators issued by the Ministry of Tourism of Ecuador [MINTUR],
in 2021 the contribution of the national Tourism GDP amounted to 1.3% (Revista Gestion, 2023). Regarding
the position of tourism in non-mining exports, in 2023 tourism reached an increase of 42.2% compared to
2022. This allowed it to rank third in non-oil income sources after bananas and plantains, and shrimp, which
ranked second and first, respectively (MINTUR, 2022b).

According to World Tourism Organization [UNWTO] projections, after the pandemic the recovery of the
tourism industry could be achieved as of 2024 (Garcia Armuelles, 2023; Llugsha, 2021); therefore, starting
2022, the MINTUR has proposed a progressive technical-promotion investment strategy in in accordance with
international indicators, highlighting the following: increased income from inbound tourism, increased foreign
arrivals, and employment growth in tourism activities (MINTUR, 2022a).

Currently, Ecuador does not have updated tourism information, this is due to several factors such as lack
of technical equipment, scarce allocations of economic resources to carry out updates, difficulty in applying
the different tools designed locally, etc. (Alvarez Freire, 2015). For this reason, according to data from the
Ministry of Tourism, the last update available corresponds to 2004. Despite in 2017 the tool was updated in
order to renew the inventory of tourist attractions; however, this has not led to optimal results due to the afore-
mentioned problems (Garzon y del Val Martin, 2017)

MINTUR (2017) has published on its website the ‘tourist attraction inventory matrix. This applies the
methodology developed by the Organization of American States [OAS] for the inventory and registration of
tourist attractions, showing a total of 3,550 tourist attractions at the national level with their respective clas-
sification and hierarchy (Espinosa Lascano, 2014; Vasconez-Alvarado & Vasconez-Macias, 2022). Of this
total, 242 inventoried attractions correspond to the province of Azuay, placing it in fourth place according to
the largest number of attractions identified and inventoried by the MINTUR at the national level. For its part,
the Consortium of Autonomous Provincial Governments of Ecuador [CONGOPE], during 2022 presented a
tourism toolbox for the territorial management of provincial GADs (Andrade et al., 2013).

On the other hand, most of the Autonomous Decentralized Autonomous Cantonal and Parochial Govern-
ments of Azuay do not currently have a tourism planning tool that would constitute a dynamic integrated infor-
mation instrument to support tourism management in their territories (Gobierno Provincial Del Azuay, 2021).
In other words, they do not have a valued registry of all the tourist and cultural attractions and resources of
their localities (Sdnchez Andaur & Morales Yamal, 2021). For this reason, the present work intends to design
a methodology which allows to identify the indicators of the rural tourism routes or circuits existing within the
territory, and then to group them based on the clustering method.

Finally, what is intended with the application of the proposed methodology is to promote the rural tourism
potential of the province by dividing it into mathematically conformed clusters, allowing an adequate econo-
mic growth that promotes local development (Avendafio-Leadem et al., 2022). According to (Bravo Ochoa,
2021) a tourist’s intention to visit is the result of all the tourism elements and qualities that make up the poten-
tial of a territory; in other words, Arichavala Ordofiez and Pesantez Solano (2021) express that the curiosity to
visit certain places is motivated by natural or cultural characteristics; while Cruz et al. (2022) note that tourism
activity translates into development, not only economic, but also in the improvement of infrastructure, the
generation of new sources of employment, and the attraction of foreign capital for development, particularly
in rural areas.

2. Materials and Methods

In order to identify groups of rural tourism routes or circuits for the province of Azuay, as well as to validate
a model transferible to other sectors. This research was divided into three fundamental pillars, the first one
being related to the state of the art. For this reason, the analytical-synthetic method was used, with the aim of
analyzing the different tools already proposed by multiple entities of Ecuador’s tourism sector, such as MIN-
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TUR, CONGOPE, among others; and, then, complemented with the logical method, in order to define parame-
ters to be considered in all the tourist routes or circuits identified throughout the province of Azuay.

Throughout the second phase, the same method was also applied, as the information collected from the
different rural sectors of the cantons of the province was synthesized and processed to obtain the most relevant
information concerning the object of investigation of this study. It is worth mentioning that a sampling formula
was not applied for the cantons, as none of them can be excluded. Rather, an official letter was sent to the ma-
yors of cantons and presidents of parish councils, requesting them to act as experts, filling out a digital form to
measure the internal consistency of each element taken from the manual of tourist attractions provided by the
Ministry of Tourism as to rural tourist routes and circuits, through the Cronbach’s alpha method. The form had
closed questions, including the typology of the route, the organization where it is located (community, muni-
cipal, parish, organization), as well as spaces for the description of the route, activities, resources and tourist
attractions, among others. This allowed to identify groups of rural tourism routes or circuits for the province of
Azuay, as well as to validate a model applicable to other sectors.

Finally, the analytical and hypothetical method -which includes proposals for the different hierarchical
levels-, was used supported by the clustering method.

3. Results

Although there are several methodological tools, granted by the entities in charge of tourism activities such
as: MINTUR, CONGOPE or the Association of Municipalities of Ecuador; their proposals are very general,
and, consequently, present difficulties at the moment of their application locally, thereby highlighting how each
space attaches importance to different qualities.

The application of cluster analysis can be seen in other works to segment in a more optimal way the data
studied, as is the case of Pérez-Castafieira et al. (2021) in their “Study of models that address the management
of tourist destinations”, as well as in Garcia-Reinoso et al. (2020), in their study “Segmentation of the Colom-
bian tourist demand visiting the Planning Zone 1 plus the province of Pichincha in Ecuador”.

For the present study, both the Manual de Generacion de Rutas e Iltinerarios Turisticos (MINTUR, 2019)
and the Manual de Atractivos Turisticos (MINTUR, 2018), proposed by Ecuador’s governing body of tourism,
were considered. Additionally, academic studies proposing alternative methodologies were used to diagnose
local tourism activity, some examples include: Lopez Zapata et. al. (2017), Gomez Hinojosa et. al. (2014),
Covarrubias Ramirez et. al. (2019), Calle Lituma (2023).

This research begins with the analysis of the criteria expressed within the Manual of tourist attractions,
methodologies made available by by the MINTUR, as, resorting to basic concepts, a tourist route or circuit is
composed of attractions or resources that generate the interest of visitors. The manual presents an exhaustive
analysis of an attraction; however, in the case of a tourist route or circuit, which is a broader field of action that
includes more than one attraction, not all the criteria described by the tool could be applied. As a consequence,
the deconstruction of the manual and selection of the indicators listed in Table 1, followed. These indicators
were chosen because they are indispensable and essential for the operation of a rural tourism route or circuit.
Conversely, other criteria were excluded because they are difficult to apply in a general way to other routes.
A total of 15 indicators were obtained based on the state of the art and the expertise of the technicians of the
Provincial Government of Azuay (Table 1).

With the indicators defined, we proceeded to quantify the number of affirmative observations for each one
of them (Table 2), which is quantified based on the total number of records obtained (86). [1].

52 — Z(Xi_)?)z [1]

n—-1
Where, §” is the variance, X, is the data set term or observations, X is the sample mean, )’ is the summation
and n is the sample size.

Subsequently, Cronbach’s Alpha was calculated with the objective of measuring the reliability of the pro-
posed indicators, discriminating the criteria that are not equal to zero, or that in turn are less than 0.7 (equation

[2]).

2
o= [1- 2] [2]
K-1 St
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Where, K is the number of items, S/ is the sum of item variances, and S * is the variance of the sum of the

items.
Table 1. List of Indicators.

Ne. Indicators

11 Accessibility and connectivity

12 Tourist Plant / Services

13 State of Conservation and integration of attractions / Environment
14 Hygiene and tourist safety

I5 Policies and regulations

16 Activities practiced (recreational options)

17 Dissemination

18 Visitor registration and affluence

19 Human Resources

110 Group to which it belongs (community, parish, municipal, association)
111 premises (public - private - community spaces)

112 tourist signage (good - bad - nonexistent)

113 Tourist attractions that make up the route or circuit

114 Activities that can be developed

115 Tourist Facilities

Table 2. Data analysis to obtain Cronbach’s Alpha.

Ne° Indicators N° obs Y% Divildoe(;l by variance Cgrlll;l:::l:;l::lop.l;ilgg;;r
1 Accessibility and connectivity 67 77.91 0.779 1.459 0.963
2 Tourist Plant / Services 52 60.47 0.605 0.337 0.993
3 State of Consgvation ar}d integration 39 4535 0.453 0.001 1.002

of attractions / Environment
4 Hygiene and tourist safety 41 47.67 0.477 0.014 1.001
5 Policies and regulations 11 12.79 0.128 1.289 0.968
g  Activities prg;?;;‘i)(re“eaﬁ"“al 39 4535 0.453 0.001 1.002
7 Dissemination 19 22.09 0.221 0.641 0.985
8  Registration of visitors and affluence 16 18.60 0.186 0.858 0.979
9 Human Resource 23 26.74 0.267 0.401 0.991
Group to which it belongs (community,
10 parish, municipal, association / 86 100.00 1.000 4.013 0.896
collective)
T Premises (public - private - community 5 531 0.058 1923 0.951
spaces)
12 Tourist signage (good - bad - 13 15.12 0.151 1.106 0.973
nonexistent)
13 Tourist attractions that Ipake up the 39 45.35 0.453 0.001 1,002
route or circuit
14 Activities that can be developed 47 54.65 0.547 0.138 0.998
15 Tourist Facilities 75 87.21 0.872 2.380 0.939
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Once the data obtained were analyzed, it was not necessary to discriminate any of the variables analyzed,
since according to the criteria of the participants who registered their respective rural routes and circuits, all
the variables listed are important and can be applied in their territories. Prior to the analysis, segmentation was
carried out based on four tourism typologies (nature, art and culture, gastronomy, adventure), the correspon-
ding items were grouped, Cronbach’s Alpha was analyzed again in order to determine the dispersion of the
variables, and the variables with the least dispersion, i.e. those closest to 0.7, were considered the most impor-
tant, these being the nature and adventure typologies, grouping them as shown in the following table Table 3.

Table 3. Cronbach’s Alpha variable according to initially proposed tourism typologies.

Cluster Clustered Group Clustered Cronbach’s Clustered variance variance
Alpha
Nature 1 11, 16, 110, 111 0.953 1.849
Gastronomy 2 14,19, 114 0.997 0.184
Art and culture 3 12,13,17, 113 0.995 0.245
Adventure 4 15,18, 112, 115 0.965 1.408

Once the 15 variables were grouped into four clusters, the centroid was determined, the distance of each object
or variable to the centroid was determined and a new grouping was made based on the minimum distances,
applying the K-means Cluster Analysis algorithm, until the results were convergent. This made it possible to

associate the variables analyzed in each of the groups of the cluster (Figure 1).

The results of the analyses of the above formulas are detailed in Table 4.

number of k

groups or
clusters

determination of
the centroid

I

determination of the
distance of the objects
to the centroid

I

clustering based
on laminimal distance
(k-means algorithm)

Any object
moves from
the cluster?
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Figure 1. Flowchart for cluster calculation.
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Table 4. Indicators and observations based on the proposed Cluster or Conglomerate.

X Y Proposed Cluster
1 67 1
2 52 3
3 39 3
4 41 2
5 11 4
6 39 1
7 19 3
8 16 4
9 23 2
10 86 1
11 5 1
12 13 4
13 39 3
14 47 2
15 75 4

The data consists of 15 data elements that can be viewed as two-dimensional points. Since there are four
groups, we started by assigning the first element to group 1, the second to group 2, the third to group 3, etc.,
until we reached the convergence of the calculated clusters.

Based on the data in Table 4, we proceeded to calculate the distance (equation [3]) between X and Y, and
by minimizing we found the centroids (equation [4]).

dist(x,y) = 21, (x; — yi)? (3]

1
G = ;}_ercjx [4]

Subsequently, the centroids of each group were set to be the mean of all the elements in that group (Table 5).
The centroid for the first group is (7;49.25), where the X value was calculated using equation [5] and the Y
value was calculated using equation [6]. The centroid for the other cases was calculated in the same way, only

the cluster or group number changed.

AVERAGEIF (cluster data, group number, Y values) [5]
AVERAGEIF (cluster data, group number, X values) [6]

Table 5. Centroid calculation by clusters.

Centroide 1 2 3 4
X 7 9 6,25 10
Y 49,25 37 6,25 10

Next, the squared distance from each of the 15 data elements to each centroid was calculated, and the minimum
point was found (Table 6).
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Next, the convergence value SSE [Sum of Squared Errors] was calculated, obtaining SEE = 3,120.625, since
the original cluster assignment (Table 7) is different from the new group assignment (Table 8), the algorithm
has not yet converged and so was continued. Authors simply copied the last computed cluster assignment into
the range and repeated the same steps.

Siembra 12(1) (2025) | 7423

Table 6. Distance calculation and k-means algorithm.

Zambrano Flores et al.

Dist-sq 1 2 3 4
351,0625 351.0625 964  3718.125 3330.000
32,5625 32.5625 274 2111.125 1828.000
40 121.0625 40 1083.125 890.000

41 77.0625 41 1212.625 997.000
24,125 1467.063 692 24.125 26.000
13 106.0625 13 1072.625 857.000

90 915.0625 328 163.125 90.000

40 1106.563 442 98.125 40.000

170 693.0625 196 288.125 170.000
1359,563 1359.563 2402 6374.125 5776.000
24,125 1974.063 1028 24.125 26.000
13 1339.063 585 78.625 13.000
141,0625 141.0625 1690 1118.125 850.000
54,0625 54.0625 2405 1720.625 1385.000
727,0625 727.0625 5850 4803.125 4250.000

Table 7. Comparison of proposed and calculated clusters.

Proposed Cluster

Calculated Cluster

1

— N AW L S TRV B

O S N N

1
1

—_ B W N w N

AW
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Table 8. Comparison of Conglomerate or Cluster calculated 1 and calculated 2.

Calculated Cluster 1 Calculated Cluster 2
1 1
1 1
1 1
2 2
3 3
1 1
2 2
3 3
4 4
1 1
3 3
4 4
1 2
1 1
1 1

In the new calculation, it was verified that there is only one different value, but it did not converge to 100%,
which led to a recalculation of the following values (Table 9).

Table 9. Comparison of Conglomerate or Cluster calculated 2 and calculated 3.

Calculated Cluster 2 Calculated Cluster 3
1 1
1 1
1 1
2 2
3 3
1 1
2 2
3 3
4 4
1 1
3 3
4 4
2 2
1 1
1 1

Based on the comparative data in Table 9, where it is verified that all the data are equal, and therefore converge,
the ideal classification to work with to establish the tourist routes or circuits was reached. (Table 10 ).

Siembra 12(1) (2025) | 7423 ISSN-¢: 2477-8850
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Table 10. Final proposal for clusters based on the four identified groups.

Group by Clusters Grouped
Nature 11,12, 13, 16, 110, 114, 115
Gastronomy 14,17,113
Art and culture 15,18, 111
Adventure 19,112

Based on a series of calculations, including the K-means algorithm and the comparative clustering, the results
obtained showed that the Nature cluster group is the one with the highest number of grouped data with 7 va-
lues, followed by Gastronomy and Art and culture, each with 3 values, and finally the Adventure group with 2
values. This is due to the fact that this typology of tourism can encompass or embrace the other typologies that
are developed within it, and further considerations are required.

With reference to what was previously described, there are multiple tools that allow the development of
tourism activity in rural territories; but cluster analysis is applied to generate another category of analysis, for
example when measuring the motivation, satisfaction and loyalty of a tourist when deciding on a trip (Devesa
Fernandez et al., 2010), the analysis of interest through market research (Ferndndez Robin et al., 2014), or
the cluster analysis of the Spanish hotel sector based on financial structures (Such Devesa & Parte Esteban,
2008). However, to date, they have not been considered as a tool that contributes to the planning of a tourist
destination.

The main advantage is that this methodology is built in a participatory manner, involving local stakehol-
ders, who provided the basic information. Another positive aspect is the contribution to the tourist planning of
a destination, since by segmenting criteria and grouping them by clusters or groups, it is possible to organize
in a better way the type of offer that a tourist destination provides, besides paying attention to the variables that
should integrate each one of the clusters.

On the other hand, as a limitation, it may be considered that, when applying the cluster methodology, the
variables analyzed do not consider all aspects of local tourism activities, thus relevant elements allowing the
development of tourism activity are overlooked.

4. Discussion

The updating of information on a tourism destination based on mathematical models allows to contribute to
the specific objective of the state of the art; and, therefore, to act on certainties instead of uncertainties. In
2017, methodological tools related to tourism activity were updated in Ecuador, nevertheless the results have
not been published. This highlighted the need to generate statistics, so that - through the use of the clustering
method- actions can be taken based on reliable data. It must be noted, however, that this information is rarely
considered by destination managers, as tourism professionals who can understand new contributions or studies
and apply them, are often unavailable in some destinations.

It is important to highlight that all proposed indicators were considered relevant by the co-participants
that provided information for this study, thus the respective calculations comprised 15 indicators. In the future,
however, as tourism activity develops further, new indicators might be considered and analyzed.

It can be observed that some of the groups by clusters present a variance by clusters higher than 1.0, and
other typologies with a lower value, which allows the ability to make decisions and work based on the existing,
seeking professionalization in the typologies that present the highest percentage, or on the contrary invest in
typologies with lower percentage and generate incentives for projects that are based on these categories which
have not yet been exploited.

5. Conclusions

Although the Ministry of Tourism has available methodologies for inventorying tourism resources and attrac-
tions, no tool has been designed yet to include rural tourism routes or circuits within these inventories. There-
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fore, methodology proposed in this work may constitute an alternative to streamline the process of updating
basic information. The tool has been applied in the province of Azuay.

Once the indicators were defined, their reliability was calculated, demonstrating that for the present study
all the indicators considered are relevant. The following step was the grouping and comparative analysis of
clusters, which demonstrated that, of the proposed groups, nature tourism presents the greatest number of items
grouped together. This is explained by the fact that the other types of tourism can be developed within natural
areas.

Having an inventory of rural tourism routes and circuits makes it easier to make decisions in the area of
promotion and dissemination, being aware of the greater number of routes present in the territory.
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