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Sustainable tourism indicators are instruments for measuring tourism sustainability, widely used in the planning
and decision-making processes. For this measurement, in recent decades composite indicators have been pro-
posed that provide dynamic evaluations to assess the progress that each destination registers towards more
sustainable situations. However, the measures proposed so far do not allow the evaluation of each destination’s
own effort or the effectiveness of the measures put in place, because the evaluation they provide depends on the
decisions made when adding information (weighting, reference situations...). In this study, a dynamic measure of
sustainable tourism is proposed, which, through the intertemporal decomposition of a global indicator with
multiplicative aggregation, assesses the effort that each destination makes to improve its sustainability situation.
The aggregation procedure is carried out in two stages. In the first one, a compensatory synthetic indicator is
obtained for each aspect using a weighting scheme determined from information and dispersion criteria. In a
second phase, the global composite indicator is obtained with a multiplicative aggregation, setting unique and
common weights for all destinations through DEA models and using different benchmarks for each type of

destination, in order to take into account their different starting situations.

1. Introduction

The main goal of public policy analysis is to help managers make the
right decisions. To do so, they must start from the systematic collection
of information that allows them to assess the actions put in place.
Likewise, managers must establish clearly defined, realistic, quantifiable
objectives, specifying the results that are expected and the date on which
they are anticipated to be achieved.

In this context, it is necessary for there to be some measurement
mechanism that allows checking if the proposed objectives have been
attained, based on an exhaustive diagnosis of the initial situation. And it
can be affirmed that in the area of the evaluation of public policies,
indicator systems and composite indicators play a fundamental role.
These allow finding out the degree of fulfillment of the objectives set by
the managers. Having these tools makes it possible to perceive both the
starting situations and the evolution, in the form of progress or regres-
sion, after the application of a measure. That is why they will be
essential in decision-making processes.

In the field of tourism, this is the approach of the United Nations
World Tourism Organization (UNWTO). Proof of this is not only the
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different studies that have been carried out on the matter in recent de-
cades (UNWTO (United Nations World Tourism Organization), 1996,
UNWTO, 2004, 2016, 2018), but also, for example, the new UNWTO
Tourism Recovery Tracker (UNWTO, 2022), a free tool, the result of a
partnership between international organisations and the private sector,
which quantifies key performance indicators for tourism. The collection
of relevant data by months, regions and sub-regions in one place allows
public managers and private companies to track the recovery of tourism
at the global and regional levels.

In this line of work, in the literature there are works that use
analytical measurement instruments to measure the degree of tourism
sustainability taking into account the social, economic and environ-
mental aspects that determine it (Mitchell, 1996; Lu and Nepal, 2009;
Penny and Li, 2013; Blancas et al., 2015, 2016; Pérez et al., 2013, 2017;
Lozano et al., 2019a, 2019b).

Following this line, in this paper a study of the sustainability of
tourist destinations is carried out, starting from the quantification of a
system of indicators, grouped into three dimensions (social, economic
and environmental), each of these dimensions including a series of as-
pects of sustainability quantified by different sustainable tourism

E-mail addresses: fjblaper@upo.es (F.J. Blancas), iconrub@upo.es (I. Contreras), mlozoyo@upo.es (M. Lozano-Oyola).

https://doi.org/10.1016/j.eiar.2022.106947

Received 18 July 2022; Received in revised form 5 September 2022; Accepted 30 September 2022
0195-9255/© 2022 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0/).


mailto:fjblaper@upo.es
mailto:iconrub@upo.es
mailto:mlozoyo@upo.es
www.sciencedirect.com/science/journal/01959255
https://www.elsevier.com/locate/eiar
https://doi.org/10.1016/j.eiar.2022.106947
https://doi.org/10.1016/j.eiar.2022.106947
https://doi.org/10.1016/j.eiar.2022.106947
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

F.J. Blancas et al.

indicators (UNWTO (United Nations World Tourism Organization),
1996). In order to facilitate the use of the information provided by this
system, our proposal is to define a composite indicator.

A composite indicator (CI) is a mathematical aggregation of indi-
vidual indicators to measure a multidimensional concept using a global
unique valor. These CIs have been increasingly incorporated as a useful
tool in a wide variety of contexts in economics, environmental sciences,
and social sciences. The main reason for this extensive use of Cls in
multiple fields is based on their straightforward interpretation and the
possibility of an easier evaluation of complex phenomena, faciliting its
synthesis and analysis. Other advantages that support the use of these
tools are: the assessment of the progress over time, the inclusion of new
information without size limits, placing the evaluated issues at the
center of the policy debate, facilitating communication and under-
standing of the general public and, finally, enabling the comparison of
complex dimensions by users.

A review of the literature on this subject reveals that although these
analytical tools have been used to measure tourism sustainability for
several decades, there is still no consensus on the aspects to be included
in the indicator systems, nor on the methodology for calculating the
composite indicators (Pulido and Sanchez, 2009; Kristjansdottir et al.,
2018; Punzo et al., 2022).

Regarding the issues to consider when defining indicator systems,
this work is based on the systems proposed by different international
organisations (United Nations Commission on Sustainable Develop-
ment, 2001; OECD (Organisation for Economic Co-operation and
Development), 2005, OECD, 2008; UNEP (United Nations Environment
Programme), 2007; UNWTO, 2004; European Commission, 2016), as
well as the analysis of works that have been developed at the regional
and local level (Blancas et al., 2010a,b, Blancas and Lozano-Oyola,
2022; Tanguay et al., 2010, 2013; Rajaonson and Tanguay, 2012,
2019; Lozano-Oyola et al., 2012).

Regarding the construction of the synthetic indicator, there is no
consensus as to how it is calculated. Depending on whether or not the
inclusion of compensation among the system’s indicators is taken into
account, the different methodologies fall into two large groups:
compensatory and non-compensatory composite indicators. The main
difference between them is in the way of interpreting the weights
assigned to the starting indicators and the degree of compensation
allowed between them.

The compensatory additive indicators allow the marginal contribu-
tion of each variable to be assessed separately, assuming that there is no
synergy or conflict between the aspects quantified in the system. In this
case, the weights show the exchange ratios between the initial in-
dicators, without representing their relative importance (Munda and
Nardo, 2009; Decancq and Lugo, 2013). Likewise, the values of the
synthetic indicator show the net result obtained by admitting the com-
plete and constant compensability between the indicators of the system
(the strengths of some indicators can compensate for the weaknesses of
others).

On the contrary, non-compensatory type methodologies assume the
absence of compensation between indicators, assigning values to the
weights that represent coefficients of importance (Paruolo et al., 2013).
These noncompensatory aggregation techniques are defined using a
discrete noncompensatory multicriteria approach (OECD, 2008),
assuming the absence of preferential independence (Munda, 1995; Roy,
1996; Vincke, 1992).

Another distinction in the way of calculating the synthetic indicators
refers to whether they allow tourism sustainability to be studied from a
static or a dynamic point of view.

In this context, the static measures of sustainability that offer a
description of the situation of a destination at a specific moment in time,
do not seem to permit by themselves the evaluation of the process that
leads to the objective of sustainable tourism (Dahl, 2012). For this
reason, the trend in recent years is to move towards the definition of
dynamic-type measures, focused on the evaluation of the progress
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registered in terms of sustainability (Ko, 2001, 2005; Mahdavi et al.,
2013). Responding to this need, recent proposals can be found in the
literature where vector-type indicators are defined from initial in-
dicators that enable grading movements towards sustainable positions,
instead of only evaluating the absence of sustainability (Blancas et al.,
2016). Specifically, the components of the vectorial indicator grade the
progress or regress of the destination with respect to the sustainability of
its performance at a global level, considering the differences that exist
between the contexts of each destination, being able to incorporate
differentiated reference values for each type of destination (Blancas
et al., 2018).

However, these proposals have an important limitation in the sus-
tainable tourism area: the registered evolution may be influenced by the
evolution of the reference values set in each period for each type of
destination. This is due to the lack of targets set at the international level
by international organisations for the indicators of sustainable tourism
considered in the systems proposed for its evaluation. The existence of
consensus on this matter allows dynamic measures to be obtained in
other areas that overcome this limitation, although it is still an issue in
development (Carrillo, 2022; Landaluce-Calvo and Gonzalo-Delgado,
2021). Thus, it is not possible to analyse the effort of each destination
to improve its sustainability situation in the tourism sector and evaluate
the policies developed in the territory.

To overcome this limitation, this paper proposes a dynamic indicator
of sustainability that allows an isolated analysis of the effort that each
destination makes in the evaluation period, admitting different degrees
of compensation in the information of the initial system.

To do this, for each period, a synthetic measure of sustainability is
constructed that uses a method of aggregation by phases, which admits
total compensation between the indicators that are part of the same
concept. And it uses a multiplicative aggregation to reach a global in-
dicator of sustainability, admitting a lower compensation between the
aspects of sustainability considered and using a different reference sit-
uation for each type of destination, depending on its characteristics.
Thus, a measure is sought whose information can be used effectively
within the planning processes, facilitating the identification of aspects
that require greater attention by tourism managers, given the easy
determination of the weaknesses of each area.

Using the decomposition of the indicators, a dynamic composite
indicator is defined that makes it possible to distinguish what part of the
improvement in the sustainability situation of each destination is due to
the efforts made by the destination, eliminating the influence of the
fixed registered evolution by the benchmarks set in each case (Fuchs and
Weiermair, 2004; Kozak, 2004, 2014; Lusticky and Kincl, 2012;
Zlatkovi¢, 2016; Vinyals-Mirabent, 2019).

As a result, this paper offers an easy-to-use and interpret tool that
enables policy-makers to analyse the tourism sustainability of
destinations.

To show the applicability of the proposed methodology, a practical
case is shown in this paper. To this end, the destinations with the
greatest tourist demand in the region of Andalusia, located in the south
of Spain, have been chosen. Being aware of the important repercussions
that the COVID 19 pandemic has had at a global economic level, and
especially with regard to tourism, in order to avoid distortions that the
effects of the pandemic may have on the study, the proposed study was
carried out in 2014 and 2019.

The rest of the paper is structured as follows. Section 2 presents the
methodology proposed for the definition of a composite indicator that
allows measuring sustainability from a dynamic point of view. In Section
3 an empirical application of the proposed methodology is carried out,
analysing the tourism sustainability of the municipalities with the
highest tourism demand in Andalusia (Spain). The work’s main con-
clusions are presented in Section 4.
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2. Sustainability dynamic evaluation methodology: a composite
indicator’s intertemporal decomposition

This section presents the methodology used to define a composite
indicator that provides a dynamic evaluation in terms of sustainability in
a set of tourist destinations. This methodology is summarised in Fig. 1
and has been defined following international guidelines (UNWTO, 2004;
OECD, 2008; Munda and Nardo, 2005).

To do so, firstly, the theoretical framework is established to assess
the degree of tourism sustainability of a destination and the indicators
that make up the starting system are presented. Subsequently, the first
phase of the aggregation process is introduced based on the imple-
mentation of a compensatory method to obtain composite indicators for
each evaluated aspect. Using the information from the compensating
indicators of the aspects, a second phase of geometric aggregation is
implemented that uses a set of common weights, determined by models
based on the Benefit of the Doubt approach, to obtain global synthetic
indicators. Finally, a dynamic evaluation composite indicator is ob-
tained from the global synthetic indicators, whose inter-temporal
decomposition allows quantifying the efforts made by each destination
to improve its sustainability situation.

2.1. Theoretical framework: Initial sustainable tourism indicators system

The theoretical framework of a composite indicator requires a clear
operational conception of the phenomenon being evaluated: sustainable
tourism. International practice in this field seeks the operability of
concepts by dividing them into dimensions and providing them with a
detailed content, setting the aspects that need to be evaluated in each
case.

This disaggregation is largely determined by the practical usefulness
of the proposed measure with which the synthetic indicator is con-
structed (Blancas and Lozano-Oyola, 2022). This study defines a sus-
tainability indicator that permits analysing the evolution registered by

Sustainable Tourism
Indicators System

|

Social

Economic Environmental
Dimension Dimension Dimension
SA1 SAS EAl EA8 ENA1 - ENA7
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J
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the destinations, taking into account the starting situation of each one,
its different characteristics and the evolution that the point of reference
(or benchmark) that has been taken as reference experience in the
evaluation period. In this way, an indicator with a differentiated eval-
uation is sought that enables isolating each territory’s own effort.

To this end, this study operationalises the concept of sustainable
tourism by breaking it down into three basic dimensions: social, eco-
nomic and environmental. Within each dimension, the aspects of sus-
tainability that need to be assessed from an institutional perspective are
identified (UNWTO (United Nations World Tourism Organization),
1996; UNWTO, 2004). This perspective has strong international support
and guarantees the full integration of the proposed measure into the
planning processes of the sector (Padin, 2012).

Likewise, other aspects of sustainability are incorporated that com-
plete the previous ones, taking as a reference empirical studies that
evaluate tourism sustainability at different territorial levels (Tanguay
et al., 2013; Eckert and Hartmann, 2020; Alfaro et al., 2020; Rasooli-
manesh et al., 2020; Ivars-Baidal et al., 2021; Font et al., 2021). In any
case, the selection of aspects focuses on the identification of the key
issues that must be managed in any type of tourist destination.

The quantification of each aspect of sustainability is carried out using
the most appropriate indicators in each case, taking into account their
applicability and the official statistical information available for dis-
aggregated territorial levels. The selection of these indicators is per-
formed employing the following protocol.

1) A list of potential indicators for each aspect of sustainability is
drawn up based on a review of the literature (Blancas et al., 2011;
Lozano-Oyola et al., 2012; Tanguay et al., 2013; Poudel et al., 2014;
Schernewski et al., 2014; Wang et al., 2016; Law et al., 2017; Kar-
nauskaite et al., 2019; Lee et al., 2021; Blancas and Lozano-Oyola,
2022). 2) the selection criteria that allow identifying the most suitable
indicators for each aspect (information usability, frequency of use,
relevance, conceptual contribution, representative character, the pos-
sibility of quantification and replication over time) are established. 3)

Agreggation procedure
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Fig. 1. Aggregation methodology proposed: graphical abstract.
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Selection criteria assess the suitability of each potential indicator. Those
which achieve more of them are selected.

Finally, following the guidelines established by international orga-
nisations (European Commission, 2016; UNWTO, 2004), how each in-
dicator represents its aspect of sustainability and its relevance is
analysed. This information is included in an interpretation guide asso-
ciated with each system indicator (which is not included in this study
due to its length).

The indicator system finally chosen is made up of 20 sustainability
aspects and 59 indicators (Tables 1-3).

For each indicator, its direction of variability is set according to its
relationship with the aspect of sustainability evaluated. The indicator is
positive when the increase in value improves the sustainability situa-
tion, and it is negative otherwise.

From a social point of view, the positive indicators focus on those
aspects that either produce an improvement in the socio-cultural effects
of tourism on the host community or the local public safety, or they
contribute to the conservation of cultural heritage and the maintenance
of population levels. The indicators destined to measure the pressure of
tourism on the sites and systems that support the tourist activity of the
territory, are considered negative, aiming to control and minimize the
potential and suffered damage. As far as the economic dimension is
concerned, the negative indicators are limited to the control of unem-
ployment levels and the dimension of the non-regulated accommodation
offer. Finally, from an environmental point of view, the direction of
negative variability is set for the indicators that quantify the pressure of
tourism activity on natural resources, as well as the control of waste
generation at source and the consumption of energy resources.

The sustainability evaluation methodology proposed in this work is
based on the measurement of the evolution registered in the munici-
pality between two moments of time that are denoted by t, and ¢, (with
t, > to). Thus, it is a dynamic evaluation that permits the progress or
regression of the destination to be graded in terms of sustainability for a
period that adjusts to the duration of the tourism plans implemented in
the destination. To do this, a first step consists of quantifying the in-
dicators of the system for the two periods considered.

Taking the quantification of the system for the periods ty and t, as a

Table 1
Social sustainability dimension.
Sustainability aspects Indicators Notation  Sign
Health care equipment Is1 Positive
Number of ph: i
. pharmacies per Isa Positive
habitant
. Number of passenger
SA1: Socio-cultural effects P . 8 .
. transport vehicles per Is3 Positive
of tourism on host .
communit; habitant
¥ Number of financial L Positive
establishments per habitant s4
Number of services sector 1 Positive
establishments per habitant S5
. Evaluation of destination .
SA2: Local public safety . Ise Positive
safety by tourists
. Number of cultural assets I Positive
SA3: Conservation of 57
. Pressure on cultural .
cultural heritage . Iss Negative
heritage
Variation of population
I Negative
level s9 8
Percentage of youn, .
o ulatifn young Isio Positive
SA4: Effects on national pop .
. Percentage of non-active .
population structure . Is11 Negative
older population
Population density Isio Negative
Vegetative growth Is13 Negative
Net migration rate Is14 Negative
SA5: Social carrying
capacity of the Ratio of tourists to locals Isis Negative
destination

Source: Own elaboration.

Table 2
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Economic sustainability dimension.

Sustainability aspects

Indicators

Notation

Sign

EA1: Economic benefits of
tourism for the host
community and
destination

EA2: Sustaining tourist
satisfaction

EA3: Development control

EA4: Tourist offers -
providing visitors with a
variety of experiences

EAS: Seasonality of
tourism activity

EAG6: Tourism employment

EA7: Tourism-related
transport

EA8: Destination
competitiveness

Total number of tourist
arrivals

Average length of stay
Tourism revenues
Percentage of employees in
the services sector with
respect to total employment
Unemployment rate

Net national available
income per inhabitant
Income from access/use of
community tourist
attractions

Global satisfaction level of
tourists

Evaluation of the
price—quality relationship by
tourists

Existence of land use
planning. Including tourism
Income from fines for urban
planning infractions
Vacancies in official tourism
accommodation
establishments

High quality vacancies of
official tourism
accommodation
establishments

Number of non-official
tourism accommodation
establishments

Tourist catering and
restaurant service
establishments

Number of tourist
information offices per
tourist

Existence of a website that
provides information about
the destination

Percentage of official
tourism accommodation
establishments that are open
all year

Ratio of low-season tourists
to peak-season tourists
Percentage of permanent
jobs in the tourism sector
Total number employed in
the tourism sector
Percentage of employees in
the tourism sector with
respect to the total volume of
employment

Percentage of permanent
contracts registered with
respect to the total contracts
Percentage of registered
contracts for highly trained
employees

Number of passenger
transport vehicles

Density of roads

Average occupancy rate for
official tourism
accommodation
establishments

Number of entities certified
with a Q for tourism quality

Ie10

g1

Ip12

Ip13

Ig14

Ig1s

Ie16

g1y

Ie1s

Ie1o

I20

Ig21

Ig22

Ig23

Ig24

Ir2s

Ig26

Ig27

Irog

Positive

Positive
Positive

Positive

Negative

Positive

Positive

Positive

Positive

Positive

Positive

Positive

Positive

Negative

Positive

Positive

Positive

Positive

Positive
Positive

Positive

Positive

Positive

Positive

Positive

Positive

Positive

Positive

Source: Own elaboration.
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Table 3
Environmental sustainability dimension.
Sustainability aspects Indicators Notation  Sign
Percentage of the
ENA1: Protection of the destination’s surface ..
. Ien1 Positive
natural ecosystems considered to be a protected
natural area
Energy consumption per .
4 P P Ign2 Negative
person and day
ENA2: Energy .
Energy consumption of
management .
renewable resources per Igns Positive
person and day
Volume of waste collected Iena Positive
Volume of waste generated
ENA3: Management of at destination per person per  Igns Negative
solid urban waste day
Tourist’s perception of .
o X I Positive
destination cleanliness ENG
ENA4: Atmospheric . - .
. P Air pollutant emissions Igny Negative
pollution
ENAS5: Management of the  Construction density per unit .
. . Iens Negative
visual impact of area
facilities and Total surface with erosion .
. Igno Negative
infrastructure problems
ENAG6: Intensity of tourist . . .
use ty Total tourists per unit area Ienio Negative
Budget allocated to the
General Administration of Ien11 Positive
the Environment
Budget allocated to parks .
I Positive
and gardens EN12
Budget allocated to the
.. rotection and improvement Positive
ENA7: Municipal p 5 P EN13
. of the environment
environmental budget
Budget for home supply of L
L. Ien14 Positive
drinking water
Budget allocated to the
collection, management and Ign1s Positive
treatment of waste
Budget allocated to street .
IeNi6 Positive

cleaning

Source: Own elaboration.

starting point, the information aggregation process begins to obtain a
composite indicator of global sustainability in several phases, which is
described below.

Consider a system composed of m quantified indicators for a total of n
destinations. The value that each indicator j in each of the periods
considered for each destination i is given by: Il‘]o and Ii}‘ (withj=1,..,m
andi= 1, ...,n). The value of the indicator is the result of the formula that
defines each of the elements of the system and that is determined with
the variables obtained from the appropriate statistical sources (for more
information see Blancas et al., 2011).

The number of indicators included in each dimension is given by Ds
(with s = 1, 2 and 3) so that m = D; + D, + D3. Within each dimension,
the indicators considered evaluate a set of sustainability aspects, where
n, is the number of aspects of dimension s.

2.2. First aggregation phase: compensatory aspects composite indicators

In a first step, a compensatory composite indicator is computed for
each of the aspects considered within each dimension. Compensation
between the indicators is allowed because each initial indicator included
in the same aspect evaluates related issues but from a different and
complementary perspective.

Given the different direction of variability between the starting in-
dicators and the differences in terms of measurement units used, their
values are normalised to a common 1-10 scale, unifying their direction
of variability in a positive direction (the closer to one the normalised
value, the best sustainability situation they represent) (Actis di Pasquale
and Balsa, 2017).
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The normalised values in the case of positive rate indicators for a
period t are given by:

(15— 11y) s 10=1)

®

If the initial direction of variation is negative, its normalised value in
the positive direction is obtained as follows:

Irrnax/' - [xl]) b (10 - 1)
I

maxj minj

[N:j: 10 — ( (2)

being Iﬁnaxj andy Fminj the maximum and minimum values of indicator j in
period t.

Using the Normalized values of each indicator, a compensatory
composite indicator is obtained for each aspect of sustainability. Thus, a
Sustainability Aspect Composite Indicator (SACI) is defined for each
aspect h that belongs to dimension s for each period t. The value of this
indicator for destination I is given by:

SACLy, = Y wieINyVi€ {1,2,...,n} 3)
JEHCD;

To determine the numerical values for the substitution rates between
the indicators in each evaluation period, a weighting procedure is used
that combines variability criteria and the amount of new information
obtained by each indicator within its aspect (Diakoulaki et al., 1995).
According to this procedure, the weighting value for an indicator j that
belongs to aspect h of dimension s would be given by:

wo_ S _ @
Ty
keHCDyg
being
G=ce 3 (1-In)) ®
J#pCHED;

The weight is determined based on the amount of contribution that
the indicator provides to evaluate the aspect considered. This quantity
depends on the intrinsic sensitivity of the indicator (measured through
its dispersion) and on the associations that exist between the indicators
of the aspect (quantified through linear correlation coefficients). Thus,
the weight of the indicator will be higher as its values are more dispersed
around its average value, since it will enable better discrimination be-
tween the analysed destinations. Likewise, the indicators that will
receive a greater weight will be those that show a linear dependence
with the rest to a lesser extent, since they will provide a greater amount
of information not contained in other indicators.

2.3. Second aggregation phase: a geometric global composite indicator

In the second phase, the values of compensatory synthetic indicators
of each sustainability aspect (SACIy,) are aggregated for each of the
periods analysed. The goal is to determine a global sustainability mea-
sure (GCI) for each period that provides an overall view of the situation
of the destination.

In order for the proposed measure to be useful for decision-making in
destination planning and management processes, it has been decided to
use a geometric aggregation, admitting a different degree of compen-
sation between the indicators of each aspect. Thus, the lower degree of
compensation associated with the weaknesses of each destination de-
fines a global indicator that favours areas that show a balanced situation
in all aspects and penalises destinations with marked weaknesses. This
provides relevant information for the rapid identification of those as-
pects in which action is most urgently needed to improve the sustain-
ability situation of the destination and achieve a better position
compared to competitors.
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The advantages of geometric aggregation have been studied by
various researchers. One can see in Ebert and Welsch (2004), Zhou et al.
(2006) and Zhou et al. (2010), among others, a number of the positive
aspects of the considered scheme compared to the alternatives.

For the definition of the global indicator, it is necessary to select the
weighting profile. This study considers a weight assignation scheme
inspired by the Benefit of the Doubt (BoD) principle, this being based on
DEA methodology. This scheme’s most positive element is the weighting
values being endogenously ascertained. In other words, the weighting
vector is not established by analysts’ subjective decisions; rather they
are computed from the observed values of the composite indicators’
aspects. Both multiplicative aggregation and BoD weighting are com-
bined in various recent procedures (Giambona and Vassallo, 2014; Van
Puyenbroeck and Rogge, 2017; Verbunt and Rogge, 2018; Dominguez-
Gil et al., 2021).

In this paper, the procedure proposed implies the inclusion of a
common set of weights for all destinations derived from a DEA-inspired
model. Specifically, to ascertain the weighting vector, this study ad-
vances the computing of a revisited BoD model that appeared in Con-
treras and Hinojosa (2019). Here the classical normalisation condition of
DEA-models is replaced by the requirement that the addition of the
aggregated values across the set of units equals the unity. The principal
positive aspect which comes from this model is to assure, unlike com-
mon DEA-based models, the singularity of the optimal vector of weights
(this is explained in detail in Khodabakhshi and Aryavash (2012)).

This proposal considers a common set of weights to construct the
GCI. With a view to doing so, a computation criterion to ascertain the
optimal set of weights must be included. In this proposal, the mini-
misation of the differences from the optimal individual values across the
n entities is carried out. It is of interest to remark that, with this criterion,
the worst valued alternative is given the chance to establish the common
set of weights for the assessment of the complete set of destinations.

First, the vector 6™ = (67, ...,60") that includes the optimal
values for each destination is calculated. Values 63 designate the
maximum individual value for destination o (with o =1, ..., n), and they
are computed as the solution of model (6).

3o
9" = Max Y wl,eSACI,
=1 h=1
n 3 ng
s.t. 220 2wy e SACI, =1

1

=

i=1s

w!,  SACI,,,

Z 2 wi, @ SACI,

Ly <
sh =73
i=1 h=1

<Uy Vs={1,2,3}Vvh={1,2,...,n,}

Vs ={1,2,3}Vh={1,2,...,n,}
(6)

where Ly, and Uy, are, respectively, the lower and upper limits, set in
terms of the relative significance for virtual outputs, enforced to deter-
mine the optimal weights. It is not difficult to see that Lg;, Uy, € [0,1].

To determine the range of values that limit the relative weight of
each sustainability aspect, it is proposed to use the Analytical Hierarchy
Process (AHP) multi-criteria method (Saaty, 1980). To do this, a panel of
32 experts in sustainable tourism is selected, from which sets of weights
are determined which set the relative importance that each aspect of
sustainability should have within the synthetic indicator for each expert
considered.

To obtain these individual weightings, each expert is asked to make
binary comparisons between the sustainability aspects based on their
relative importance using the scale proposed by Saaty and shown in
Table 4.

The result of the comparisons made by each expert e, with x = {1,2,
...,32} are presented in a matrix A* called square binary comparison
matrix of order equal to the number of sustainability aspects
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Table 4
Fundamental Scale to binary comparison of sustainability aspects.
Intensity of Definition Explanation
importance
1 Equal importance Two aspects contribute equally to
the sustainability objective
3 Moderate importance of Experience and judgment strongly
one over another favour one aspect over another
5 Essential or strong Experience and judgment strongly
importance favour one aspect over another
7 Very strong importance An aspect is strongly favoured and
its dominance demonstrated in
Practice
9 Extreme importance The evidence favouring one aspect
over another is of the highest
possible order of affirmation
2,4,6y8 Intermediate values When compromise is needed
between the two adjacent
judgments
Reciprocals If aspect h has one of the above numbers assigned to it when

compared with aspect p, then p has the reciprocal value when
compared with h

Source: Own elaboration from Saaty (1990).

contemplated in the system. The set of weights which represents the
relative importance that each expert gives to the associated sustain-
ability aspects is given by the dominant eigenvector of the matrix A*. It
is thus fulfilled that:

A ey =% e viVx € {1,2,...,32} 7
being v* the dominant eigenvector associated with the dominant
eigenvalue A7, of the matrix of binary comparisons. The components of
the eigenvector, which it denotes by

v = (v)vx € {1,2,...,32}Vs € {1,2,3}Vh € {1,2,....n;} (8)

represent the relative importance given by each expert e, to each of the
sustainability aspects considered. All the experts show highly consistent
answers in their assessments, showing an average consistency ratio
(Saaty, 1990) of 1.04%, with all the values obtained in each case within
the interval [0.27%, 2.099%], these values being clearly below the 10%
threshold.

Starting from the eigenvectors determined for all the experts, the
lower and upper bounds for the relative importance for virtual outputs
are determined using a consensus measure among the panel of experts.

The lower bounds are calculated by taking the average value of the
components of the eigenvector corresponding to each aspect using the
valuations of the 16 experts who give it the least importance (which is
denoted as the MIN group):

>V

xeMIN

16

Ly, =

In the same way, the upper bounds are calculated by taking the
average of the components of the eigenvector that correspond to each
aspect using the values that correlate to the 16 experts that give it the
greatest relative importance (which is denoted as the MAX group):

> Vi
Ug = XEM;Ag

The common set of weights is ascertained by computing model (9),
which minimises the maximum differences with @™ © across the n
destinations:
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Min D
n 3 n
s.t. 3 S wileSACH,, =1
i=1 s=1 h=1
3 ng B
D> 0" 3" " wi e SACI, vi={1,2,...,n}
s=1 h=1
w.i @ SACI',,
Ly <5280 <y, Vi={1,2,..n},95 = {1,2,3},
> > wii e SACT,
i=1 h=1
Vh={1,2,...,n}
wi >0 Vs = {1,2,3}Vh = {1,2,...,n,}

9

The result from the model (9) is a singular vector of weights for each
period t w*' = (wg,*") which minimises the maximum differences from
the values ¢7"*®. The optimal vector achieved for period t from model
(9) is normalised in such a way that:

WEQ - 14’/’:/‘1 ° SACI;M : 10)
> 2 Wi e SACI,

i=1 h=1

where k shows the destination which set the minimum aggregated value
in model (9); that is, using the case of the destination that minimises the
maximum difference.

Finally, before proceeding to obtain the global composite indicator, a
baseline value or benchmark for each sustainability aspect composite
indicator is established. This benchmark will be common for all desti-
nations that have similar characteristics and a similar volume of tourist
activity. Thus, the global composite indicator can assess sustainability in
each destination, taking into account its own characteristics and the
different starting situation of each of them. Sustainability is thus eval-
uated using multiple benchmarks so that more effective and achievable
destination benchmarking practices can be designed (Blancas et al.,
2018).

Benchmarks are identified using cluster analysis, with a view to
determining groups of tourist destinations with different characteristics,
resources and levels of tourist intensity. In order to obtain this classifi-
cation, it is necessary to previously establish the variables that allow
discriminating between destinations and adequately reflect their
different conditions to improve their sustainability. From our point of
view, previous clusters must be defined using information related to
tourist sector’s dimension (such as the tourist demand volume or the
capacity of the official accommodation offer), the resources available in
the destination (for example, the beach area or the cultural heritage),
and other physical and social characteristics of the destination (such as
its surface area or its population level).

The specific choice of variables will depend on the characteristics of
the destinations analysed in each empirical study.

From the information of the classifying variables, the destination
clusters are identified by applying the hierarchical Ward method. This
method is one of the most used since it provides more efficient results. Its
optimum classification provides clusters with a similar and homoge-
neous dimension and small sizes (Kuiper and Fisher, 1975).

At the analyst’s discretion, this classification can be complemented
or validated using administrative criteria or through knowledge pro-
vided by experts who are familiar with the characteristics of the areas
analysed.

Classifying the individuals into groups, a reference or benchmark
value is set for each aspect of sustainability in each period t, which is
given by the mean value of the SACI for the destinations classified in the
same group. The defined reference value is denoted by If;fg Considering
these values, the Global Composite Indicator for aspect h of dimension s
for a destination i included in group g in period t, (denoted as GCIL), is
given by:
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s=1 h=1 shg

K]
SACE,, \
ocr, = HH( ,) an

2.4. Final phase: inter-temporal decomposition of the global composite
indicator

The geometric composite indicator which has been proposed above
enables including a dynamic analysis (see Verbunt and Rogge (2018) for
a detailed analysis of the dynamic analysis of the geometric indicator).

The objective is to use the temporary decomposition of the global
composite indicator to propose a dynamic evaluation that allows iden-
tifying the effort of each destination to improve its degree of tourism
sustainability.

To do this, the starting point is the value of the global composite
indicator obtained for the valuation periods considered: ty and t, (with t,
> tp), which are given by:

(m)

Wi
ng SACIi " sh ng SACI/J y sh
GCI = | [T] ( lBr,,h ) GCI; = | [T] 1”’oh 12)
Shy Shy

s=1 h=1 s=1 h=1

A measure of the variation in performance for destination i from ¢, to
t, (denoted by PCj) which belongs to group g, can be designated as:
win)
H H SACI \
GCr I

s=1 h=1 shg

PC, = 21 (13)

G B
sacrs, \ ™
H H 3!0

s=1 h=1 L

It is simple to interpret PCy . A value of PCy greater (lower) than one
signifies that unit i has made better (worsened) its performance from t;
to t,. Observe that this comparison is affected by three different distinct
factors: the incidence of the individual aspects indicators for destination
i, the incidence of the benchmark values and the weighting scheme
finally considered.

Next, a tripartite decomposition of PCj; can be achieved,

PC,‘# = AOWN,‘# X ABPip X AW,'g (14)

The component AOWN;; measures the changes stemming from the
variations in the aspects composite indicators seen for destination i in
the two periods. A value greater (less) than the unity indicates an
improve (deterioration) in the sustainable tourism indicators in period t,
compared to period of reference t.

3 e CSACT L )
I (Gaer) (s)
SACI},

s=1 h=1 shis

AOWN; =

ABP;; measures the changes stemming from the variation of the
benchmark of ty over t,. In this case, a value higher than the unity sig-
nifies that the composite value of the benchmark increases during the
time period between ¢ty and t,,. Observe that, since the aspect indicators
are included in relative terms regarding the baseline, a lower value of
the benchmark value means an indirect enhancement of the assessment
for this individual indicator. Combining the first component (AOWN;)
and the second component together measures the progress or regress of
the set of aspect indicators of destination i regarding the development of
the benchmark’s indicators.

ny Rhfo (/ \M(/’u)
ABP; = H 11 (;3;;’) St (16)

s=1 h=

Lastly, a value AWy higher (lower) than the unity shows a weighting
scheme change that provides an advantage (disadvantage) for the
assessment of destination i. That is, a value higher (lower) than the
unity, means a positive (negative) effect stemming from the optimal
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weights in period t, compared to period t,.

()

1 (SACE il;ii*‘ SACI inlu'# o
H H 150 X B

AWig _ s=1 h=1 shg shg — (17)
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With these tools, a dynamic evaluation of sustainability is achieved
that allows quantifying the effort of each unit, eliminating the influence
of changes in the situation taken as a reference (or fixed benchmark) as
well as the weighting system.

3. Empirical application: a dynamic sustainability analysis in
Andalusia (Spain)

In this section, an empirical application is presented to illustrate the
potential of the proposed methodology when making dynamic evalua-
tions of sustainable tourism and quantifying the effort made by each
destination to achieve a better situation. Specifically, the region of
Andalusia (located in the south of Spain) is analysed, given its tourist
relevance and the management carried out in its destinations since the
mid-1990s for the configuration of more diverse, sustainable tourism
models based on service quality. As a tourist destination, Andalusia
plays an important role at the national level. Proof of this is that at the
end of 2021, Andalusia was the first tourist destination in Spain, sur-
passing the rest of the communities, including Catalonia, the Canary
Islands and the Balearic Islands, which traditionally amounted to more
hotel stays. Andalusia received nearly 20 million tourists in 2021, which
represents a growth of 48.4% compared to the previous year, although
the figures prior to the pandemic have not yet been reached. In addition,
to this it is the destination that contributes the most to the increase in
jobs in the Spanish hospitality industry with 45,900 of the 183,000 new
jobs and that in 2021 it ranked fifth in the ranking of passenger arrivals
in Spain with a share of 11.3%. Thus, Andalusia has recovered more than
a third of the tourism lost during the pandemic and it is expected that in
2023 the data will equal those achieved in 2019, through a diversified,
safe, inclusive, sustainable and intelligent offer (Junta, 2022). All of this
as is a result of the actions developed in the sector within the General
Plans for Sustainable Tourism that the region has been implementing
since 2007.

Within this region, the empirical study focuses on the 56 so-called
Tourist Sites (Instituto Nacional de Estadistica (INE), 2022), which are
municipalities with the most significant tourism demand and concen-
tration of tourism supply.

For this set of destinations, the evolution recorded in terms of sus-
tainability between 2014 and 2019 is analysed. An evaluation period is
thus set that allows the effort made to improve the sustainability of
tourism activity in each territory to be graded, within the framework of
the General Plan for Sustainable Tourism Horizon 2020 launched by the
Regional Government. Thus, the last year of planning affected by the
COVID-19 pandemic, which has had such serious consequences for the
tourist activity of that period, is ruled out.

For each evaluation period, a database is created, based on the
compilation of official statistical information, to quantify the proposed
indicators system (Tables 1-3). Specifically, we have started from official
statistical information provided by the Andalusian Statistical Institute
(Multiterritorial Information System of Andalusia). However, the in-
formation available in this source is not complete. This is why, other
statistical sources at the national (Ministry of Finance and Public
Function and the Institute for Spanish Tourism Quality (ICTE)) and
regional level (Ministry of Environment and Ministry of Tourism, Cul-
ture and Sport of Andalusia) were used. The possibility of its complete
quantification through these official statistics shows that the proposed
evaluation tool is highly operational and applicable in other tourist
destinations, making the most of the information available in the
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regional statistical institutes.

Once the information provided by the indicator system is available,
the first phase of compensatory aggregation by sustainability aspects is
carried out in each period to obtain the Sustainability Aspect Composite
Indicators. To do this, it is previously normalised on a 1-10 scale, uni-
fying the direction of variability of the initial indicators in a positive
direction. Likewise, the weights that show the exchange rates between
the indicators included within each aspect are determined, combining
variability criteria and the amount of new information provided by each
indicator within the aspect in which it is included.

Through a weighted sum of the normalised values, the 20 compen-
satory synthetic indicators of each sustainability aspect (SACIi)
included in the system for the periods considered (2014 and 2019) are
obtained.

Next, the global composite indicator is attained in each period,
synthesising the information of the 20 compensatory indicators derived
for each aspect of the system. To do so, the weights of each sustainability
aspect (common for all destinations in each period) and the reference
values or benchmarks are previously obtained.

As discussed in the previous section, a procedure inspired by the
Benefit of the Doubt (BoD) principle, which is based on the DEA meth-
odology, is used to assign weights. Using model (6) the maximum in-
dividual values for each destination (63'*) is determined. To do this, the
lower and upper bounds Ly, and Uy, to the relative importance for virtual
outputs is calculated, using the eigenvectors v** associated with the A*
matrices generated by each of the 32 experts in sustainable tourism that
make up the panel employed in this study.

The assessments provided by the experts for each aspect of sustain-
ability and the consensus limits reached are shown in Graph 1. The
upper consensus limit Uy, is given by the average value of the 16 best
assessments of the experts who give it the greatest importance, the lower
limit of consensus being Ly, the average of the 16 worst valuations.

As can be seen in the graph above, there is a greater consensus among
experts regarding the relative importance of economic issues, setting a
lower weight for them with lower thresholds, and with an average
amplitude of 3.38%. On the contrary, on social issues there is a greater
disparity in the opinions of the experts consulted, which translates into
relatively higher thresholds, with an average amplitude of 7.84%.
Regarding environmental issues, these present weights halfway between
the two previous dimensions, with thresholds that show an average
amplitude of 5.52%.

Subsequently, using model (9), the common weights are determined
for each aspect and period, to which the information of the compensa-
tory indicators will be added. These common weights are shown in
Graph 1.

Regarding the reference values, a different benchmark is set for each
type of destination, taking into account its characteristics and its
different starting situation. The identification of each type of destination
is carried out in this empirical study combining administrative criteria
and multivariate analysis techniques.

The tourism planning framework in Andalusia considers that the
region’s tourism space is divided into three large areas: coastline (and its
area of influence), inland urban (formed by non-coastal urban areas with
>20,000 inhabitants) and inland rural (inland destinations with a
population of <20,000 inhabitants) (Junta de Andalucia, 2016). With
these criteria, the considered destinations were classified into two
groups: a first group with 38 coastal destinations and a second group
made up of 17 fundamentally urban destinations and some large rural
ones with a high tourist activity.

Given the large size of each administrative group, a hierarchical
cluster analysis was applied to each of them using Ward’s method
(Ward, 1963) as a grouping criterion. The variables used to carry out this
multivariate classification were made taking into account the charac-
teristics of the destinations and their discriminant power. The variables
considered were: population, total number of tourists, average length of
stay, supply of regulated and non-regulated accommodation, and
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Graph 1. Expert valuations, Lower and Upper bounds and common weights for sustainability aspects.

whether or not it is the capital of the province. In the case of coastal
destinations, the area of beaches is also included, with the provision of
protected cultural heritage being the specific variable for urban and
rural destinations.

As a result of this multivariate classification, the destinations are
grouped into six clusters that are shown in Map 1.

The destinations classified in each group have the following
characteristics:

- Group 1: Coastal destinations that have long stretches of beaches,
where the tourist activity reaches intermediate values, with low
average stays.

- Group 2: Sparsely populated coastal destinations with a low tourist
intensity, which attract a demand with a high average stay.

- Group 3: Coastal destinations with a greater tourist intensity, a high
population and a high concentration of demand in reduced beach
spaces.

- Group 4: Inland urban and rural destinations with a low tourism
intensity and little protected heritage, where the demand received
registers a high average stay.

- Group 5: Inland urban destinations with a medium-intensity tourist
activity.

- Group 6: Main provincial capitals with a high population, an
extensive cultural heritage and a very intensive tourist activity and a
low average stay.

For each group, the average value of each compensatory indicator
within each group in each period considered is set as a reference. This is
denoted by 5.

Finally, the global composite indicator is obtained for each period by
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Map 1. Andalusian Tourist Sites: hierarchical cluster analysis results.



F.J. Blancas et al.

means of a geometric aggregation, so that the evolution registered by
each destination measured by means of the PC; quotient is shown in
Graph 2.

The destinations that achieve a performance change measure greater
than one show an improvement in their level of global sustainability in
the period analysed. 67.85% of the tourist points improve their position,
with the destinations with the least tourist intensity (groups 1, 2 and 4)
registering the highest levels of improvement. The advances in desti-
nations with a better starting situation are less pronounced. However,
the evaluation offered by this dynamic indicator is influenced by issues
such as the benchmark values and the weighting scheme finally
considered.

In order to be able to evaluate each destination manager’s own ef-
forts within the framework of regional planning, the value of the per-
formance change measure is broken down, focusing on the AOWNj
component that measures the changes derived from the variations in the
aspects composite indicators observed for destination i in both periods.

The value of this component and its breakdown by dimensions are
shown in Graphs 3 and 4.

When the efforts of each area are analysed, it can be seen that the
destinations that register a setback in some dimension (with aggregate
values <1) see how global evolution is penalised due to the multipli-
cative aggregation which defines synthetic measures. Thus, only the
destinations that achieve significant progress in some dimension or a
balanced progress in all dimensions reach a positive global measure, due
to the lower degree of compensation allowed between the weaknesses
(or setbacks) of each area.
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When analysing the general evolution of the destinations considered,
it is observed that the greatest improvement efforts are made by the
destinations in groups 4 and 5, where all their components reach a
positive global evolution. Thus, improvements in sustainability have
occurred in inland and rural areas, with a medium and low intensity
tourist activity, guaranteeing its activity in the medium and long term.
Likewise, the large urban destinations that form group 6 make a
balanced effort in all dimensions, highlighting the improvements in
economic terms.

On the contrary, the coastal destinations (especially in groups 1 and
2) are the ones that register the greatest setbacks in terms of sustain-
ability. Specifically, the coastal areas of the province of Almeria are
those that show a setback in all dimensions. A large part of the desti-
nations in the coastal areas of the provinces of Huelva, Cadiz, Granada
and Malaga, despite making progress in some dimensions, do not make it
possible to compensate for the setback registered in the rest. However,
exceptions are found, such as the provincial capitals (Huelva and
Malaga), Almunécar, Vélez-Malaga and Fuengirola, destinations in
which balanced improvements are achieved in all dimensions.

A greater disaggregation of the dynamic composite indicators that
measure the effort of each region allows identifying the issues where
there have been more setbacks and that will require a greater effort in
future planning. Moreover, this analysis highlights the aspects in which
the current planning within the General Plan for Sustainable Tourism
Horizon 2020 has not been satisfactory, requiring a modification of the
action lines at the regional level.

In order to do this, the value of the AOWNj indicator is broken down,
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Graph 2. Performance change measures: results for groups of destinations.

10



F.J. Blancas et al.

Environmental Impact Assessment Review 98 (2023) 106947

1.2
Group 1 Group 3
12
1 — |
- 1
0.8
o 22— 08
0.6
06
).4
04
).2
02
0 0
gecira: Cadiz  Chiclana de C Tarifa  Almufiécar pona  Mijas er X - i
capital) Ia Fr Roquetas de Mar Benalmadena Fuengirola Malaga (capital) Marbella Torremolinos
Sodal WEconomic WEnvirsnmentd DOGlobal Social  Economic  Environmental  DGlobal
1.4 14
Group 2
1.2 12
1 0 I 1
0.8 0.8
0.6 0.6
0.4 0.4
0.2 0.2
0 0
g =) 5 < 2 2 g B o = < L 2 5l z g 5 = 3
5 g o = g 5 5 2 g 2 3 g 5 E g £ g S 5 2
& 5 = T = 5 5 = E £ & g z & E 2
2 g = & 5 £ & < g = = . = = 5
8 = 3 ] < 2 b £ 2
3 3 8 E - g =
2 ] Lo =
g 2 g
5] 5
A
Social Economic Environmental O Global

Graph 3. Own component: dimensional disaggregation. Results for coastal destinations groups.

determining the progress or setback that is recorded in each aspect of
sustainability evaluated. Once this is done, the number of destinations
that register setbacks in each aspect is determined, performing this
calculation by groups of destinations. This number is relativised by
determining the percentage of destinations that show setbacks (over the
total of each group and the global total of destinations considered). The
result of this disaggregation is shown in Table 5.

As the previous table shows, the main deficiencies in the social
dimension have been registered in the socio-cultural effects of tourism
for the local community, requiring action lines to improve the provision
of services for residents. Likewise, it is necessary to better manage the
effects of tourist activity on the structure of the local population through
specific action lines and control in this area.

From an economic point of view, lines are required that allow
improving the economic benefits of the tourist activity, promoting a less
seasonal activity, which allows improving the levels of competitiveness
of each destination and transport infrastructures that guarantee a better
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mobility of demand.

From an environmental point of view, new lines of action are
necessary to provide greater budgetary support in environmental mat-
ters to local managers and reduce atmospheric pollution levels.

4. Conclusions

This paper proposes the use of indicator systems and composite in-
dicators as tools that allow deepening the knowledge of the sustain-
ability of tourist destinations and contribute to adequate decision-
making by political managers. These tools are considered to allow the
evaluation of the impact of public policies using the evidence provided
by the data. In this work, tourism sustainability is analysed through the
study of a series of indicators, grouped by baseline aspects, within three
dimensions: social, economic and environmental.

In particular, a system of tourism sustainability indicators has been
designed and quantified that includes baseline aspects of the three basic
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Graph 4. Own component: dimensional disaggregation. Results for urban destinations groups.

dimensions, based on official statistical information. Making the most of
this official information, composite indicators have been obtained that
allow a dynamic and global evaluation of sustainability, applying a new
methodology that has several advantages over others used to carry out a
study of sustainability in the field of tourism.

Firstly, the formulated methodology allows evaluating tourism sus-
tainability from a dynamic point of view, in a differentiated way. Given
that the destinations under study have very different characteristics,
they are classified by combining administrative and statistical criteria
through a hierarchical cluster analysis based on their tourism activity,
their resources and their position within the region’s tourism space. This
classification enables different reference values to be set for each type of
destination, so that the evaluation provided by the composite indicators
permits the design of more efficient benchmarking practices between
destinations.

Likewise, the proposed aggregation methodology can be used to
carry out both static and dynamic evaluations of sustainability, in
several phases.
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The first phase is committed to carrying out a fully compensatory
aggregation, approximating the exchange rates through weights that
take into account dispersion criteria and information specific to each
indicator. Next, in a second phase the information is added geometri-
cally, defining the weightings through DEA-based models that provide
unique weightings, where the relative weight of each sustainability
aspect is limited by means of the information provided by a panel of
experts, using the AHP method.

By using a geometric aggregation, the global indicator proposed in
this paper favours areas with a balanced situation in all aspects and
penalises destinations with significant weaknesses. This allows man-
agers to find out the aspects on which it is necessary to act in the short
term at the local level and redefine action strategies at the regional level.

Through the intertemporal decomposition of indicators with geo-
metric aggregation, a sustainable dynamic composite indicator is
defined that allows quantifying the effort made by each destination to
improve its tourism sustainability, regardless of the influence of the
changes suffered in the destination set as a benchmark, and the
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Table 5
AOWN;j, disaggregation: number of destinations with regresses. Percentage distribution.
Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Total

SACIy; 5 12 5 2 4 3 41,67% 60,00% 83,33% 20,00% 80,00% 100,00% 55,36%
SACI;, 2 5 1 0 0 0 16,67% 25,00% 16,67% 0,00% 0,00% 0,00% 14,29%
SACl;3 3 2 4 1 1 2 25,00% 10,00% 66,67% 10,00% 20,00% 66,67% 23,21%
SACI 4 4 16 1 9 3 3 33,33% 80,00% 16,67% 90,00% 60,00% 100,00% 64,29%
SACI;5 0 2 1 2 0 1 0,00% 10,00% 16,67% 20,00% 0,00% 33,33% 10,71%
SACIy; 7 16 5 6 0 0 58,33% 80,00% 83,33% 60,00% 0,00% 0,00% 60,71%
SACl2, 2 5 1 0 0 0 16,67% 25,00% 16,67% 0,00% 0,00% 0,00% 14,29%
SAClI,3 4 4 2 1 2 0 33,33% 20,00% 33,33% 10,00% 40,00% 0,00% 23,21%
SACly4 8 9 4 5 0 0 66,67% 45,00% 66,67% 50,00% 0,00% 0,00% 46,43%
SAClas 7 19 2 7 4 1 58,33% 95,00% 33,33% 70,00% 80,00% 33,33% 71,43%
SAClz6 6 10 2 3 0 0 50,00% 50,00% 33,33% 30,00% 0,00% 0,00% 37,50%
SACI,; 9 15 6 9 3 2 75,00% 75,00% 100,00% 90,00% 60,00% 66,67% 78,57%
SACl,s 12 16 5 8 5 3 100,00% 80,00% 83,33% 80,00% 100,00% 100,00% 87,50%
SACl3; 5 8 1 2 0 0 41,67% 40,00% 16,67% 20,00% 0,00% 0,00% 28,57%
SACI3, 0 0 0 1 0 0 0,00% 0,00% 0,00% 10,00% 0,00% 0,00% 1,79%

SACI33 2 13 2 0 0 0 16,67% 65,00% 33,33% 0,00% 0,00% 0,00% 30,36%
SACl34 7 16 5 8 2 0 58,33% 80,00% 83,33% 80,00% 40,00% 0,00% 67,86%
SACI3s5 4 8 0 3 2 3 33,33% 40,00% 0,00% 30,00% 40,00% 100,00% 35,71%
SACl36 8 9 5 4 1 2 66,67% 45,00% 83,33% 40,00% 20,00% 66,67% 51,79%
SACI3; 11 20 4 10 4 2 91,67% 100,00% 66,67% 100,00% 80,00% 66,67% 91,07%

weighting system used.

The empirical analysis carried out for the case of the most important
tourist sites in the region of Andalusia (Spain) shows the potential of
both the system of indicators and the global synthetic indicator to carry
out a study of tourism sustainability, providing practical tools for the
sustainable planning of the tourism sector. The information provided by
both the proposed composite indicator and the results obtained by di-
mensions, let public managers know in depth the current sustainability
situation, as well as the evolution in the evaluation period set. This will
enable them to make decisions better based on reality, which will
facilitate the achievement of improvements in tourism sustainability in
the short, medium and long term.

It should be noted that the methodology used in this study allows for
the analysis of the most sustainable tourism practices, not only at a local
level, but also at a regional and global level, which confirms the po-
tential of the tools presented. However, to perform this analysis on a
higher scale, the different national and supranational organisations
should make an effort to quantify a greater number of indicators that
allow tourism sustainability to be analysed taking into account the real
situation in a greater number of aspects. For example, in the study
carried out it was not possible to have municipal data that would allow
quantifying aspects such as the assessment of tourism by the local
population or the noise pollution of each destination, which would
enrich the analysis. That is why it is considered that it is necessary to
reach a greater consensus on the indicators that enable evaluating the
degree of tourism sustainability at a global level among experts in the
field.

Finally, the incorporation of non-compensatory type evaluations
among the aspects or dimensions assessed in the proposed system is an
issue that must continue to be worked on, so that the least possible loss
of information is produced by supporting the evaluation in the induced
rankings by the indicators whose information is synthesised.
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