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Abstract: This study adjusts the Driving forces–Pressures–State–Impact–Response framework (DPSIR)
to analyze the interregional similarities and differences with regard to sustainable tourism development
in selected Mediterranean (MED) regions. The study involved three steps. The first step was a
critical reflection on sustainable tourism indicators and DPSIR as a grouping approach. The analysis
yielded 29 sustainability indicators distributed within four components of the DPSR framework.
The data were collected for 54 NUTS 2 level MED regions. In the second step, an exploratory factor
analysis (EFA) followed by a cluster analysis (CA) were performed to group homogenous regions
and generate the Med Regions Cluster Matrix (MRCM). The investigation revealed that although
countries in the Mediterranean share many characteristics in terms of tourism development and
impacts, universal policies in mitigating the pressures are not appropriate. The main contributions
of the study are (1) the application of the DPSIR model in the sustainable tourism context (2) and
the analysis of the similarities and differences regarding the sustainability of tourism development
in the selected MED regions. The conclusions of the analysis may stimulate the debate on mutual
responses and sustainable tourism policy responses in the MED region.

Keywords: sustainable tourism development; tourism policy; sustainability indicators; cluster
analysis; factor analysis; Mediterranean; DPSIR

1. Introduction

The twenty-first century has brought new challenges and opportunities for tourism development,
including environmental issues, growing concerns about social justice and income equity, funding and
the capacity of valuable resources and expectations of tourism as a panacea for economic and social
ills [1]. Sustainability has become a key variable in the competitiveness of tourist destinations and,
consequently, a primary objective for public managers. However, making tourism sustainable is
not easy, with a part of the reason lying in the imprecise nature of the sustainability concept [2].
The conventional definitions of sustainable tourism often put it at the intersection of activities that
are at the same time environmentally appropriate, socially acceptable and economically viable. Thus,
in the last two decades, the exploration of positive and negative environmental impacts of tourism
development has become a primary research interest.

The United Nations Environmental Programme (UNEP) and World Tourism Organization
(UNWTO) [3] view sustainable tourism as something that takes full account of its current and
future economic, social and environmental impacts, addressing the needs of visitors, the industry,
the environment and host communities. However, the history of sustainable tourism is one of
two parallel stories, each with several threads, embedded within a broader context of social change,
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large-scale experimentation with development concepts and initiatives and a growing academic interest
in tourism [4]. The rising interest in tourism is a consequence of the tremendous growth of tourism
as a social and economic phenomenon and its potential cultural and economic consequences and
concerns. On the other hand, sustainability arose from four initially separate but eventually converging
themes: the impact of human activity on the environment; international interest in development;
notion of “Quality of life” and changes in models of governance. Sustainable development, including
the subconcept of sustainable tourism, is one term among several, which has emerged in an attempt
to reconcile conflicting value positions concerning the environment [5]. The growing contribution of
tourism to environmental change, including climate change, coupled with tourism simultaneously
being promoted as a means of economic growth, suggests that sustainable tourism development is a
significant policy problem [6]. Thus, many authors stress the need to develop methods for evaluating
impacts, so that objective criteria can be established to regulate sustainability and tools designed to
support public policies, i.e., destination responses [7,8].

Within the communication “Europe, the world’s No. 1 tourist destination—A new political
framework for tourism in Europe” [9], the European Commission (EC) has recognised that
competitiveness of tourism is closely linked to its sustainability, as the quality of destinations is strongly
influenced by their natural and cultural environment and their integration into the local community.
However, the responses from tourism business across Europe to concerns about sustainability have
varied widely, which suggests that finding mutual answers to pressures induced by excessive tourism
development in the Mediterranean, the most vibrant European tourism area, will not be an easy task.
Furthermore, the authors of [10] stressed that the coordination of sustainable tourism activities of a
large group of stakeholders remains a challenge at the EC’s intergovernmental level.

The adverse impacts of tourism on sustainability are often at the local scale and require
national tailor-made policy responses. For example, the authors of [11] discuss tourism degrowth
policies implemented in Barcelona to address the escalating social protests and unrests. However,
some challenges that tourism faces are mutual, and thus, it is reasonable to look for joint responses.
This has been acknowledged with a recently published [12] report on overtourism, in which the authors
proposed eleven different strategies and 68 measures to manage visitor growth in urban destinations.

This study responded to the call for further research on the sustainability of tourism development
of individual EU member states [10] with a particular focus on the Mediterranean region. The study
aims to reveal interregional similarities and differences and foster the discussion on mutual policy
responses. We outline the development of Mediterranean (MED) Regions Cluster Maps (MRCMs)
to explore the heterogeneity, drivers and sustainability of tourism development, using NUTS 2 level
data for 54 Mediterranean regions. The MRCM is a crucial component of the publicly available
participative decision support system (PDSS), the main output of the ShapeTourism project (http:
//www.shapetourism.eu/), consisting of a system of tools designed to analyze data and provide
intelligence for decision making in the Mediterranean.

In the subheadings below, we discuss the selection of the indicators to analyze the sustainability
of tourism development in MED regions, and finally, the development of an MRCM and implications
for policymakers.

2. The Need for Indicators of Sustainable Tourism Development

Despite the traditional lack of data, the tourism industry has a long tradition of monitoring
destination performance using conventional tourism indicators such as arrival numbers, length of stay
and tourism expenditure [13]. However, monitoring sustainable tourism development in a destination
is a complex process, which requires a comprehensive approach. In the early 1990s and after the Rio
Earth Summit, many organizations led by the UN began to develop indicators as tools for monitoring
the progress made towards the broad goals of sustainable development [14]. The indicators play a key
role as main quantitative instruments used to parameterize activities and their sustainability. Their vital
contribution to the decision-making process, related to public management and planning, derives from

http://www.shapetourism.eu/
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their ability to describe and measure the reality of a specific area in terms of objective parameters [2].
However, the indicators cannot create sustainable tourism—they are a tool, not the solution and a
technical approach to a very human problem [13], and public policies are required to move activities in
a sustainable direction.

The World Tourism Organization (UNWTO) defines an indicator as a “quantitative,
synthetic instrument that facilitates analysis and assessment of information in such a way that
when used in combination with other types of instruments, it enables decision-makers to reduce
the likelihood of inadvertently making poor decisions” [15]. Thus, the UNWTO [16] argues that
tourism sector decision-makers need to know the links between tourism and the natural and cultural
environments, including the effects of environmental factors on tourism and the impacts of tourism
on the environment. Although institutions such as the UN, UNWTO, EC and Organization for
Economic Co-operation and Development OECD have developed sustainable development-related
indicators, an increasing number of tourism researchers stress the need for the development of more
comprehensive sustainable tourism indicators that make the critical connection between tourism and
broader economic, environmental and social processes in a destination [17]. McCool et al. [18] question
how can we know if tourism development is contributing to sustainability without a set of indicators
to measure progress. The emphasis is not only on the development of new indicators but also on
using and combining the existing ones and building indicator systems to broaden the understanding
of sustainable tourism development [19–22]. An indicator system is a set of simple indicators that
are structured within the framework of a specific scheme, reflecting the purpose of the metric and
the study objectives to generate a new, different perspective of the phenomenon studied [2]. In most
cases, various indicators related to certain phenomena are grouped, i.e., organized in a specific manner.
The indicator systems facilitate the interpretation of relationships between the variables that can
potentially result in a proposition of qualitative responses to address destination challenges. In this
study, a comprehensive indicator system is used to analyze the challenges of sustainable tourism
development and potential public responses in selected MED (NUTS 2 level) regions.

DPSIR Framework

Given that indicators are more than discreet variables considered separately, it is vital to test
only logically organized indicators. Miller and Twining-Ward [17] suggest three basic approaches
to construct a clear and logical indicator framework: (1) Building indicator categories, (2) Driving
forces–Pressure–State–Impact–Response (DPSIR) and (3) Goal–matrix framework. This study applies
the adjusted DPSIR approach.

This grouping system has significantly evolved in the last three decades. The earlier antecedent
for DPSIR was the Pressure–State–Response (PSR) framework developed by the OECD in 1994 [23].
It provided a means of organizing and assessing the interconnections among environmental pressures,
the state of the environment and environmental responses as cause and effect relationships that can be
represented by indicators [24]. The focus of PSR on anthropocentric pressures and responses in its
evaluation of environmental problems proved to be problematic [25]. Therefore, the UN Commission
on Sustainable Development [26] attempted to address this problem by expanding the PSR with a
Driving force–State–Response (DSR) framework. Addressing the remaining criticism has resulted in
the development of the final framework for an integrated assessment, i.e., the DPSIR. The framework
can be used for assessing the causes, consequences and responses to change holistically [27]. After it
was adopted by the European Environmental Agency in 1999, the DPSIR framework has become a
commune approach to analyze the genesis and persistence of environmental problems at scales ranging
from global to local. In its essence, the concept is at the same time simple, comprehensive and evolving,
limited only by the boundaries of researchers’ understanding and specifics of phenomena explored.

Under the DPSIR framework (Figure 1), drivers (Ds) refer mostly to fundamental social processes
(such as the distribution of wealth) which shape the human activities that have a direct impact on
the environment [23]. Drivers are highly dependent upon phenomenon explored, which is the same
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as other dimensions of the framework. They lead to human activities that exert pressures (ps) on
the environment as a result of production or consumption processes [28]. The state is mostly seen as
the condition of the environment—the quality of various environmental compartments [29]. It is a
reflection of the current state and environmental trends as well. The changes in a state may have an
environmental or economic impact (I) on the functioning of ecosystems, their life-supporting abilities,
human health and the economic and social performances of society [28]. Responses (Rs) generally
refer to institutional efforts to address changes in states as prioritized by impacts [23]. It usually results
from the understanding of impacts generated by the driving forces.
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Due to its comprehensiveness, the DPSIR framework is commonly used in sustainable development
literature. Koundouri et al. [30] used the DPSIR framework as a basis for the development of sustainable
environmental and socioeconomic management of freshwater ecosystem services. Bidone and
Lacerda [31] applied similar focus and also evaluated sustainability in coastal areas within the DPSIR
framework integrating natural and socioeconomic indicators. Odermatt [32] delivers a meta-analysis
of sustainability in the mountain regions and focuses on the identification of critical responses that
were implemented through more than 100 case studies conducted in mountain regions. Research
findings suggest that tourism is one of five key response categories in the context of sustainable
development. Atkins et al. [27] focus on the management of the marine environment and identify
social and economic development changes as critical drivers measured throughout different indicators.
In their research emphasis is on the treatment of ecosystem services and societal benefits within
the overall framework of the ecosystem approach. Haberl et al. [29] used the DPSIR framework and
socioeconomic metabolism approach to focus on the improvement of understanding socioeconomic
biodiversity pressures and drivers. Svarstad et al. [33] argue that the DPSIR framework has evolved
as an interdisciplinary tool to provide and communicate knowledge on the state and causal factors
regarding environmental issues. Their findings suggest that the framework is most compatible with
the preservationist discourse type and thus tends to favor the conservationist position over other
positions. The authors conclude that DPSIR is characterized by a lack of communication between
researchers and stakeholders and policymakers. The framework has also been applied in tourism
research, among others, to assess the risks associated to wildlife tourism [34] and nature-based
tourism development [35], estimate the sustainability of traditional mass tourism destinations [36] and
sustainable tourism planning and adaptation to climate change [37].

The DPSIR framework has been criticized for several shortcomings. One of the common criticisms
is that the framework creates a set of stable indicators that serve as a basis for analysis that may
not take into account the changing dynamics of the system in question. Therefore, the framework
cannot capture trends except by repeating the study on the same indicators at regular intervals [23].
Critiques toward the DPSIR approach are often directed at the mechanic oversimplification of
the scheme, scheme linearity and the difficulty in handling parameters that may act as both a response
and driving force [38]. Ness et al. [39] stress the problem of the scheme’s ability to encompass
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the multidimensional and multilevel relationships of problems. Tscherning et al. [40] have highlighted
that criticism of the framework mainly refers to its implicit hierarchical structure. In that manner,
Carr et al. [23] argued that this structure causes a hierarchy of elements as well as of actors, individuals
and groups who are affected by social and environmental changes, and who have only the potential
to address impacts. According to Carr et al. [23], most of the criticism rests on a misunderstanding
of DPSIR, both by critics of the framework and by those trying to apply it to their research. Just as
its predecessors, DPSIR is not a model, but a means of categorizing and disseminating information
related to particular environmental challenges. As pointed out by Karageorgis et al. [41], to be able
to understand the cause-effect relationship associated with a specific environmental issue, one must
focus on the links between the different categories (DPSIR). In this focus, the application of particular
social science with physical science models becomes appropriate. Finally, the framework may serve
as a tool that enhances the assessment and monitoring function concerning the activity, evaluates
the performance of tourism planning and supports the sustainable management of a tourism destination
and the development of spatial (regional) policies by considering the overall impacts. In other words,
it enables policymakers to respond appropriately [37].

3. The Empirical Analysis

3.1. Methodology

In this study, we use the adjusted DPSIR framework to analyze the challenges of sustainable
tourism development in 54 MED NUTS 2 level regions within Cyprus, Spain, France, Greece, Croatia,
Italy, Malta, Slovenia and Portugal. This convenient sample of Mediterranean regions leading in
tourism was primarily conditioned by the aim and scope of the project and data availability and the fact
that NUTS 2 units are the basis of EU regional policy and eligible for support from cohesion policy [42].
In the analysis, each NUTS 2 level region was considered individually (for example, each region in
Spain as a separate unit) to enable interregional comparisons and reduce the potential bias which
might appear when viewing regions as parts of countries. Due to the nature of the investigation and
the theoretical discrepancies concerning the distribution of indicators among the state and impact
categories, we have followed [26] and decided to omit the impacts component and to rely on a reduced
DPSR framework.

We have selected and grouped the adequate indicators into four comprehensive interdependent
model components, i.e., driving forces, pressures, state, responses. Following [39], when explaining
the correlation between the different dimensions of sustainability, the first step is to reduce the indicator
number to the smallest number of uncorrelated factors. To do so, we have used an Explanatory Factor
analysis (EFA), which analyses the structure of correlations among a large number of variables by
defining sets of variables that are highly interrelated and represent the dimensions within the data,
known as factors [43]. The general purpose of an EFA is to summarize the information contained in
several original variables into a smaller set of new, composite dimensions of factors with a minimum
loss of information [43,44]. We have used an EFA to create factors within each category of the DPSR
framework. Furthermore, we have extracted their factor scores and used them in a cluster analysis (CA)
to generate MED Regions Cluster Maps (MRCMs). The purpose of this procedure was to obtain clusters
of homogenous regions in the four model components and analyze if and to what extent clusters
(i.e., their membership) match in the four model components. An MRCM was used to analyze and
compare regional differences and to broaden the understanding of challenges of sustainable tourism
development within MED regions by comparing factor scores to each cluster’s mean [45] and by map
visualizations using Geographic Information System (GIS) software.

3.2. Choice of Indicators and the Research Sample

The concept of sustainable tourism development is widely explored [46] and recently the focus
has been on “measuring” sustainability by using different indicators [47–49]. A comprehensive list
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of core indicators used to analyze sustainable tourism development is given in [50], based on a
meta-analysis of relevant studies published between 2000 and 2015 that proposed sustainable tourism
dimensions and indicator themes. The conclusions on key sustainability dimensions were an essential
guideline in the process of selecting indicators in this study. Furthermore, special attention was
given to the adequacy of the indicators chosen within each component of the DPSR framework and
data availability. The indicator list (Table 1) resulted from a comprehensive analysis of available
indicators. Before the final analysis, the indicator list was presented and discussed with a panel of
experienced sustainable tourism researchers from Ca’ Foscari University of Venice, Italy; The University
of the Algarve, School of management, hospitality and tourism, Portugal; University of Split, Faculty of
economics, business and tourism, Croatia; CCEIA, Cyprus Center for European and International
Affairs, Cyprus; ZRC SAZU, Research Center of Slovenian Academy of Science and Arts, Anton Melik
Geographical Institute, Slovenia; Council of European Municipalities and Regions (CEMR), Italy;
University of Malaga, Department of Economics and Management, Spain.

Table 1. The list of indicators.

Code Indicator Source of Data

DRIVING FORCES

B8r Price competitiveness WEF, own calculation
C10r Air transport infrastructure WEF, own calculation
C11r Ground and port infrastructure WEF, own calculation

C12_01r The capacity of collective tourist accommodation Eurostat
D14_03r Sport and leisure facilities ESPON Database
Gdpipo GDP per inhabitant PPS TOURMEDASSETS database

AN2_05ipo Monuments and other tourist sights TOURMEDASSETS database
AN2_15ipo Number of beds in hotels and similar establishments per inhabitant TOURMEDASSETS database
AN2_23ipo Accessibility TOURMEDASSETS database
EH2_44ipo Share of employment in wholesale, retail, hotel and restaurants TOURMEDASSETS database

PRESSURES

arr_nripo Arrivals in hotels and similar establishments: nonresidents TOURMEDASSETS database
arr_ripo Arrivals in hotels and similar establishments: residents TOURMEDASSETS database
arr_r2ipo Arrivals in other establishments: residents TOURMEDASSETS database

MM2_64ipo Airport rank TOURMEDASSETS database

B9_03r Arrivals of tourists/km2, Nights spent/km2, Arrivals of tourists/1000 people,
Nights spent/1000 people Eurostat

D14_04r Number of congresses held in the region ESPON Database

STATE

A2r Safety and security WEF, own calculation
D13_05 Quality of the natural environment WEF, own calculation
D13_05r Quality of preservation of natural landscape based on Natura 2000 sites ESPON Database

SC2_02ipo Satisfied residents TOURMEDASSETS
B9_03 Sustainability of travel and tourism industry development TOURMEDASSETS

RESPONSES

B6_01 Government prioritization of the travel and tourism industry WEF, own calculation
B6_02 T&T government expenditure WEF, own calculation
B6_03 Effectiveness of marketing and branding to attract tourists WEF, own calculation
B6_04 The comprehensiveness of annual T&T dana WEF, own calculation
B6_05 Timeliness of providing monthly/quarterly T&T dana WEF, own calculation
B6_06 Country brand strategy rating WEF, own calculation

B9_01r The coverage rate of municipal waste collection by NUTS 2 regions Eurostat (Data were not available for GR and CY,
MED area average was used)

B9_02 Enforcement of environmental regulations WEF, own calculation

The driving forces were analyzed using ten indicators, pressures using six, the state using five
and responses using eight. The data for the analysis were retrieved from the World Economic Forum
(WEF), Eurostat, ESPON Programme database and TOURMEDASSETS project database. Data for
all indicators for 54 MED regions were collected at the level of NUTS 2 for the year 2015 (Table 2).
Wherever possible, regional level indicators were used (indicated by the subscript “r”). In other
cases, national-level indicators were used. This was especially the case with RESPONSES as they
can be created and implemented mostly by national-level policies. To maintain comparability across
regions, the country-level indicators retrieved from the WEF were regionalized using NUTS 2 data
for the population/area or calculated as a percentage of the totals. In this way, regional weights
were constructed and standardized between 0 (the region does not possess the given characteristics)
and 1 (the region which has the maximum value for the given characteristic). Finally, each regional
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and country-level indicator was standardized between 1 (lowest value) and 7 (highest value) while
indicators with a negative effect on competitiveness were standardized using a reverse scale. The use
of national-level data and their regionalization for the analysis are a limitation of the research as well
as an indication of how monitoring sustainability of tourism development could be improved.

Table 2. NUTS 2 Mediterranean (MED) regions included in the research.

CODE Country NUTS 2 Name of the Region CODE Country NUTS 2 Name of the Region

1. CY Cyprus CY00 Cyprus 28. HR Croatia HR03 Jadranska Hrvatska
2. ES Spain ES51 Cataluña 29. HR Croatia HR04 Kontinentalna Hrvatska
3. ES Spain ES53 Illes Balears 30. IT Italy ITH3 Veneto
4. ES Spain ES52 Comunidad Valenciana 31 IT Italy ITI4 Lazio
5. ES Spain ES24 Aragón 32. IT Italy ITI1 Toscana
6. ES Spain ES61 Andalucía 33. IT Italy ITH5 Emilia-Romagna

7. ES Spain ES64 Ciudad Autónoma de
Melilla 34. IT Italy ITC4 Lombardia

8. ES Spain ES63 Ciudad Autónoma de
Ceuta 35. IT Italy ITC3 Liguria

9. ES Spain ES62 Región de Murcia 36. IT Italy ITC1 Piemonte

10. FR France FR82 Provence-Alpes-Côte
d’Azur 37. IT Italy ITI2 Umbria

11. FR France FR71 Rhône-Alpes 38. IT Italy ITH4 Friuli-Venezia Giulia
12. FR France FR81 Languedoc-Roussillon 39. IT Italy ITF3 Campania

13. FR France FR83 Corse 40. IT Italy ITC2 Valle d’Aosta/Vallée
d’Aoste

14. FR France FR62 Midi-Pyrénées 41. IT Italy ITI3 Marche
15. GR Greece EL42 Notio Aigaio 42. IT Italy ITG2 Sardegna
16. GR Greece EL43 Kriti 43. IT Italy ITG1 Sicilia
17. GR Greece EL30 Attiki 44. IT Italy ITF1 Abruzzo
18. GR Greece EL62 Ionia Nisia 45. IT Italy ITF2 Molise
19. GR Greece EL41 Voreio Aigaio 46. IT Italy ITF4 Puglia
20. GR Greece EL61 Thessalia 47. IT Italy ITF6 Calabria
21. GR Greece EL54 Ipeiros 48. IT Italy ITF5 Basilicata
22. GR Greece EL52 Kentriki Makedonia 49. MT Malta MT00 Malta

23. GR Greece EL64 Sterea Ellada 50. PT Portugal PT17 Área Metropolitana de
Lisboa

24. GR Greece EL65 Peloponnisos 51. PT Portugal PT15 Algarve

25. GR Greece EL51 Anatoliki Makedonia,
Thraki 52. PT Portugal PT18 Alentejo

26. GR Greece EL63 Dytiki Ellada 53. SI Slovenia SI04 Zahodna Slovenija
27. GR Greece EL53 Dytiki Makedonia 54. SI Slovenia SI03 Vzhodna Slovenija

As previously elaborated, the EFA was used to reduce the number of indicators and create
factors [43] within each component of the DPSR framework. Within each component of the DPSR
framework, two factors and their factor scores were generated. The factor scores were used as inputs
in the cluster analysis [43–45] within each DPSR component.

3.3. Factor Analysis

Following the methodological guidelines [43,44], before conducting the EFA for each component
of the framework variables (D, P, S, R), the interitem correlation matrix and anti-image correlation
matrix were constructed and analyzed. In the correlation matrix, a check for a patterned relationship
among variables was performed. Variables with a large number of low correlation coefficients r < ±0.30
were removed as they indicate a lack of patterned relationships. The same applies to correlations
above r = ±0.90, which demonstrate the data multicollinearity [51]. As per the anti-image matrix,
correlations with measures of sampling adequacy MSA > 0.50, were considered appropriate [44].
Furthermore, in each component, the sample size was appropriate as the number of observations
exceeded the 1:5 criteria [43]. For all components, the Kaiser–Meyer–Olkin measure of sampling
adequacy [44] and Bartlett’s test of sphericity revealed that data were appropriate for an EFA [52]
(Table 3). Thus, all the procedures confirmed that EFA assumptions were met [44].
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Table 3. Checking the assumptions for Explanatory Factor analysis (EFA).

Number of Items Retained in the Analysis * Kaiser–Meyer–Olkin Measure of
Sampling Adequacy

Bartlett’s Test of Sphericity

Approx. Chi-Square df Sig.

Driving Forces 7 0.673 161.071 21 0.000
Pressures 6 0.779 168.954 15 0.000

State 5 0.551 75.129 10 0.000
Responses 6 0.557 352.540 15 0.000

* After checking the interitem correlation matrix and the anti-image correlation matrix.

The Cattell scree test and the “Eigenvalue” criterion were used for determining the number of
factors [43]. In each component, two factors were extracted. For the purpose of spreading variability
more evenly among factors and enabling the interpretation of the factors [43], the varimax rotation with
Kaiser normalization was performed. The factor loading cut-off level of 0.50 was used to determine
the items loading to each factor [44]. The resulting percentage of variance explained ranged from
65.31 to 87.01% (Table 4). These values are acceptable [43,44,53] and above the average of variance
explained in other studies and metastudies [54,55]. Furthermore, less than 50% of the nonredundant
residuals with absolute values were higher than 0.05 [44,51] confirming the solutions’ goodness of fit.
This was further validated comparing the reproduced correlation matrix with the original correlation
coefficients matrix, revealing small residuals between two [51] in all four components.

Table 4. The summarized EFA results.

Factors Indicator Code Indicator Description Factor Loadings Percentage of Variance
Explained

Driving Forces

Basic tourism resources
and facilities

zC12_01
rzAN2_15ipo
zEH2_44ipo

Tourist service infrastructure
Monuments and other tourist sights

Share of employment in wholesale, retail,
hotel and restaurants

0.797
0.908
0.827

66.47

Tourism development
preconditions

zC11r
zgdpipo

zAN2_05ipo
zAN2_23ipo

Ground and port infrastructure
GDP per capita

Number of beds in hotels and similar
establishments per inhabitant

Accessibility

0.500
0.797
0.742
0.709

Pressures

Tourist demand

zarr_nripo
zarr_ripo

zarr_r2ipo
zD14_04r

Arrivals in hotels and similar
establishments: nonresidents
Arrivals in hotels and similar

establishments: residents
Arrivals in other establishments: residents

Sport and leisure facilities

0.659
0.918
0.854
0.780 76.17

Tourism spatial pressures zMM2_64ipo
zB9_03r

Airport rank
Arrivals of tourists/km2, Nights spent/km2,

Arrivals of tourists/1000 people, Nights
spent/1000 people

0.747
0.902

State

Environment quality and
sustainability

zD13_05r
zB9_03 –
zD13_05

Quality of preservation of natural
landscape based on Natura 2000 sites
Sustainability of travel and tourism

industry development
Quality of the natural environment

0.878
0.668
0.933 65.31

Life quality and safety zA2r
zSC2_02ipo

Safety and security
Satisfied residents

0.750
0.721

Responses

Policy efficacy in creating
preconditions for tourism

attractiveness

zB6_05
zB6_06
zB9_02

Timeliness of providing monthly/quarterly
T&T data

Country brand strategy rating
Enforcement of environmental regulations

0.891
0.894
0.916

87.01

Strategic orientation
towards T&T industry

zB6_01
zB6_02
zB6_03

Government prioritization of the travel and
tourism industry

T&T government expenditure
Effectiveness of marketing and branding to

attract tourists

0.960
0.853
0.867

The EFA extraction results suggest (Figure 2) that the “Basic tourism resources and facilities”
and “Tourism development preconditions” are the driving forces resulting in “Tourist demand”
and “Tourism spatial pressures”. These are the causes of “Environment quality and sustainability”
as well as “Life quality and safety”, which are in turn the basis for the “Policy efficacy in creating
preconditions for tourism attractiveness” and “Strategic orientation towards T&T industry”. The factors
extracted are fundamentally rooted in the general tourism development trajectory framework as they
highlight the critical tourism development causes and consequences and their mutual interrelations,
which support the theoretical as well as the practical validity of the proposed model. This is
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especially the case for components that “close” the framework circle–responses and driving forces.
The fit among them reveals the logic in the economic reality that the policy responses (“Policy
efficacy in creating preconditions for tourism attractiveness” and “Strategic orientation towards T&T
industry”) determine the essential tourism resources and facilities development as well as other tourism
development preconditions.Sustainability 2019, 11, x FOR PEER REVIEW 10 of 18 
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3.4. MED Regions Cluster Maps (MRCMs)

To classify MED regions into homogenous groups and generate an MRCM, we have applied
a CA on factor scores for each factor generated [44]. Factor scores represent the degree to which a
particular region exhibits the characteristics of a specific factor [44]. More precisely, they represent
the degree to which each region scores high on the group of items with high loadings on a factor [43].
Prior to the analysis, factor scores were standardized to have a mean of 0 and standard deviation of
1. Comparing the factor scores with each cluster’s mean [45], a competitive position of each cluster
was determined.

Hierarchical agglomerative clustering using the Ward method was applied. The decision on
the number of clusters was made based on the dendrograms produced [43]. The CA produced three
clusters of regions for the driving forces, pressures and state components and four clusters for responses
(Figure 2). The generated cluster solutions were confirmed by a one-way ANOVA for all factors within
all four components (p = 0.000) (Table 5).
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Table 5. One-way ANOVA results for Driving forces–Pressures–State–Response (DPSR) components.

COMPONENT Sum of Squares df Mean Square F Sig.

DRIVING FORCES

F1
Between Groups 35,510 2 17,755 51,775 000
Within Groups 17,489 51 343

Total 53,000 53

F2
Between Groups 38,000 2 19,000 64,600 000
Within Groups 15,000 51 294

Total 53,000 53 17,755

PRESSURES

F1
Between Groups 35,510 2 17,755 51,775 000
Within Groups 17,489 51 343

Total 53,000 53

F2
Between Groups 38,000 2 19,000 64,600 000
Within Groups 15,000 51 294

Total 53,000 53

STATE

F1
Between Groups 38,265 2 19,133 66,222 000
Within Groups 14,735 51 289

Total 53,000 53

F2
Between Groups 32,336 2 16,168 39,903 000
Within Groups 20,664 51 405

Total 53,000 53

RESPONSES

F1
Between Groups 52,116 3 17,372 983,320 000
Within Groups 883 50 018

Total 53,000 53

F2
Between Groups 47,560 3 15,853 145,708 000
Within Groups 5440 50 109

Total 53,000 53

Within the driving forces, Cluster 1, consisting of 35 regions (Cyprus, Comunidad Valenciana
Aragón, Andalucía, Ciudad Autónoma de Melilla, Ciudad Autónoma de Ceuta, Región de
Murcia, Languedoc-Roussillon, Corse, Midi-Pyrénées, Attiki Thessalia, Ipeiros, Kentriki Makedonia,
Sterea Ellada, Peloponnisos, Atoliki Makedonia, Thraki, Dytiki Ellada, Dytiki Makedonia, Jadranska
Hrvatska, Kontinentalna Hrvatska, Campania, Marche, Sardegna, Sicilia, Abruzzo, Molise, Puglia,
Calabria, Basilicata, Malta, Área Metropolitana de Lisboa, Algarve, Alentejo, Vzhodna Slovenija),
shows a somewhat weaker (negative) relationship with both factor 1 and factor 2 compared to other
clusters (Figure 3), meaning that these regions perform weaker in terms of these two factors than
the regions in other clusters. The most pronounced level of development of basic tourism resources
and facilities (F1) is found in cluster 2 consisting of five EU NUTS 2 regions (Spanish Illes Balears,
and Greek regions Notio Aiagaio, Kriti, Ionia Nisia, and Voreio Aiagaio). These regions, situated
on islands, are highly dependent on tourism and due to their location, are sparsely populated. As a
result, they score the highest in comparison to other regions. Simultaneously, this cluster has a weaker
(negative) relationship with the second factor—tourism development preconditions (F2)—as a result
of their isolated location (accessibility) and lower GDP per capita. Cluster 3, consisting of the 14
EU NUTS 2 regions (Cataluna, Provence-Alpes Côte d’Azur, Rhone-Alpes, Veneto, Lazio, Toscana,
Emiliga-Romagna, Lombardia, Liguria, Piemonte, Umbria, Friuli-Venezia-Giulia, Valle d’Aosta,
Zahodna Slovenija), has a positive and relatively intense relationship with factor 2 (F2—tourism
development preconditions). As these regions belong to highly developed countries in terms of both
general and tourism development and are among the most abundant regions in the world in terms
of the number of important and protected monuments and sites, such a result is expected. However,
they show a slightly weaker (negative) relationship with factor 1 (basic tourism resources and facilities).
The reasons behind this are two-fold: (1) a high population density resulting in lower indicators in
relative terms (such as number of beds in hotels and similar establishments per inhabitant and share of
employment in wholesale, retail, hotel and restaurants) and (2) economic activity not being exclusively
oriented to tourism.
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In the pressures component, cluster 1, consisting of 16 regions (Ipeiros, Sterea Ellada, Peloponnisos,
Anatoliki Makedonia, Thraki, Dytiki Ellada, Dytiki Makedonia Aragón, Ciudad Autónoma de Melilla,
Ciudad Autónoma de Ceuta, Región de Murcia, Thessalia, Kontinentalna Hrvatska, Molise, Basilicata,
Alentejo, Vzhodna Slovenija), is characterized by a slightly negative (weak) relationship with the factor
1 tourism demand (Graph 1). In other words, the tourism demand indicators presented in absolute
numbers are weaker in this cluster than in others. As some of the regions within this cluster are in
continental areas, it is not surprising that the tourism demand is not as intense as in coastal destinations.
Furthermore, two out of three indicators for tourism of demand (factor 1) refer to domestic tourists’
arrivals in hotels and other establishments while in most Mediterranean regions, domestic tourism is
not as intense as international tourism. On the other hand, cluster 1 shows a positive and moderately
intense relationship with factor 2—tourism spatial pressures. This factor represents the density of
tourists in a region, i.e., the higher the factor score, the bigger the tourism pressure on the space.
Thus, the results indicate that these regions are spatially more saturated by tourism than other MED
regions. Cluster 2, consisting of 24 regions (Cyprus, Illes Balears, Corse, Notio Aigaio, Kriti, Attiki,
Ionia Nisia, Voreio Aigaio, Kentriki Makedonia, Jadranska Hrvatska, Umbria, Friuil-Venezia Giulia,
Campania, Valle d’Aosta/Valléed’Aoste, Marche, Sardegna, Sicilia, Abruzzo, Puglia, Calabria, Malta,
Área Metropolitana de Lisboa, Algarve, Zahodna Slovenija), shows a moderately negative relationship
with both factor 1 and factor 2. This means that, compared to other clusters, the tourism demand
and the resulting spatial pressures are less intense. Cluster 3, consisting of 14 regions (Cataluña,
Comunidad Valenciana, Andalucía, Provence-Alpes-Côte d’Azur, Rhône-Alpes, Languedoc-Roussillon,
Midi-Pyrénées, Veneto, Lazio, Toscana, Emilia-Romagna, Lombardia, Liguria, Piemonte), shows a
positive relationship with factor 1 and a moderately negative relationship with factor 2, indicating
relatively lower spatial pressures. As a substantial number of visitors visit regions within this cluster,
the lower spatial saturation can be attributed to the surface and population density included in
the composite indicator (zB9_03r).

Within the state component, cluster 1, consisting of 24 regions (Illes Balears, Comunidad Valenciana,
Ciudad Autónoma de Melilla, Ciudad Autónoma de Melilla, Provence-Alpes-Côte d’Azur, Rhône-Alpes,
Languedoc-Roussillon, Corse, Midi-Pyrénées, Notio Aigaio, Kriti, Attiki, Ionia Nisia, Voreio Aigaio,
Thessalia, Ipeiros, Kentriki Makedonia, Sterea Ellada, Peloponnisos, Anatoliki Makedonia, Thraki,
Dytiki Ellada, Área Metropolitana de Lisboa, Algarve, Alentejo), shows a moderately positive
relationship with factor 1—environmental quality and sustainability and slightly negative correlation
with the factor 2—life quality and safety (Figure 3). Although these two findings seem to be
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contradictory, a closer look at the indicators explains this result. Namely, factor 1 indicators relate to
either the subjective perception of environmental quality by expert groups or to the officially declared
areas of protection which additionally contributes to a region’s attractiveness. As per factor 2, after a
certain point, the growing number of tourists in a destination starts to diminish the quality of life
and safety in a destination. Cluster 2, consisting of four regions (Jadranska Hrvatska, Kontinentalna
Hrvatska, Zahodna Slovenija, Vzhodna Slovenija), shows a positive and intense relationship with
both factor 1 and factor 2. These four regions are not very densely populated and are abundant with
high-quality environmental resources. Furthermore, they are recognized as very safe destinations
and the most pleasant to live in. Cluster 3, consisting of 26 regions (Cyprus, Cataluña, Aragon,
Andalucia, Ciudad Autónoma de Ceuta, Región de Murcia, Veneto, Lazio, Toscana, Emiligia Romagna,
Lombardia, Liguria, Piemonte, Umbria, Friuli-Venezia Giulia, Campania, Valle d’Aosta/Vallée d’Aoste,
Marche, Sardegna, Sicilia, Abruzzo, Molise, Puglia, Calabria, Basilicata, Malta), shows a slightly
negative relationship with factor 1 and moderately positive correlation with factor 2. In the first case,
a massive number of tourists in most of the regions belonging to this cluster endanger the quality and
sustainability of undoubtedly attractive natural resources and sites. At the same time, the quality of
life and security seems to be more appealing here than in other regions (which is also an essential
motivation for tourists to visit them).

Within the responses component, four clusters have been identified. Cluster 1, consisting of seven
regions (Provence-Alpes-Côte d’Azur, Rhône-Alpes, Languedoc-Roussillon, Corse, Midi-Pyrénées,
Zahodna Slovenija, Vzhodna Slovenija), is characterized by a relatively intense positive relationship
with factor 1—policy efficacy in creating preconditions for tourism attractiveness (Graph 1), meaning
that relevant policy measures are successful in improving the attractiveness of these regions. It also
shows a slightly negative relationship with factor 2—strategic orientation towards the Travel &
Tourism (T&T) industry, indicating that either national level policy of the countries these regions
belong to does not take tourism as a strategic orientation or the regions concerned do not accept this
orientation as the dominant one. Cluster 2, consisting of 12 regions (Cyprus, Cataluña, Illes Balears,
Comunidad Valenciana, Aragón, Andalucía, Ciudad Autónoma de Melilla, Ciudad Autónoma de
Ceuta, Región de Murcia, Área Metropolitana de Lisboa Algarve, Alentejo), is characterized by a
positive, moderate relationship with both factor 1 and factor 2. These are mostly regions belonging
to Portugal, Spain and Cyprus. They are oriented toward tourism as a strategic activity, and their
national policies successfully help them enhance their attractiveness through efficient strategies and
policies. Cluster 3, consisting of 19 regions (Veneto, Lazio, Toscana, Emilia-Romagna, Lombardia,
Liguria, Piemonte, Umbria, Friuli-Venezia Giulia, Campania, Valle d’Aosta/Vallée d’Aoste, Marche,
Sardegna, Sicilia, Abruzzo, Molise, Puglia, Calabria, Basilicata), shows a slightly negative relationship
with factor 1 and an even more negative one with factor 2. This means that these regions neither stress
tourism as a strategic orientation nor put much effort into creating preconditions to enhance their
attractiveness. Cluster 4, consisting of 16 regions (Notio Aigaio, Kriti, Attiki, Ionia Nisia, Voreio Aigaio,
Thessalia, Ipeiros, Kentriki Makedonia, Sterea Ellada, Peloponnisos, Anatoliki Makedonia, Thraki,
Dytiki Ellada, Dytiki Makedonia, Jadranska Hrvatska, Kontinentalna Hrvatska, Malta), is characterized
by a moderately negative relationship with factor 1, and a moderately positive correlation with factor
2. Thus, these regions, although oriented towards tourism as a strategic industry, are less efficient
in policy measures aiming at tourism attractiveness enhancements. Comparing these results with
the T&T competitiveness report [56] for these countries, it is clear that all three are highly leaning on
tourism. Thus, Malta, being the 36th in the overall global rank, scored 6.2/7 points for its prioritization
of T&T, Greece as 24th scored 5.5 and Croatia as 32nd scored 4.5. Simultaneously, they scored lower on
the sustainability dimension, i.e., on average 4.5 points for environmental sustainability, 3.9 points for
natural resource quality and 2.5 for cultural resource quality, which indicates inefficient policies in
preserving resources and, consequently, a negative impact on the overall competitiveness.
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4. Conclusions

The objective of the study is the analysis of interregional similarities and differences in sustainable
tourism development in the MED area using the indicator system developed within the adjusted DPSIR
framework. The goal was to create an appropriate set of indicators as the basis for the Decision Support
System (DSS) that can help identify adequate and possibly universal policies and measures for tourism
development in the regions studied. We used an EFA to extract two underlying factors within each of
the four DPSR components. The fundamental driving forces affecting sustainable tourism development
in the MED region are, as anticipated, primary tourism resources and facilities coupled with the tourism
development preconditions in terms of overall economic and infrastructural development. A high
number of tourists in the area, resulting in excessive use of infrastructure and local resources, induces
the pressures. Both ultimately affect the state of the environment and the local population’s quality
of life. As a result, the public sector responds with diverse regulations to preserve/achieve tourism
attractiveness, reflecting on its strategic orientation towards tourism development.

The structure of the factors extracted proves the validity of the proposed theoretical model and
the interrelations among the four framework components. The findings of our analysis support
the conclusion that policy responses are grouped into two factors—“Policy efficacy in creating
preconditions for tourism attractiveness” and “Strategic orientation towards T&T industry”—and
determined that the tourism driving forces consist of “Basic tourism resources and facilities” and
“Tourism development preconditions”.

The study has two major contributions. Firstly, it develops a new application of the DPSIR
framework in tourism sustainability based on the original system of indicators. Secondly, the indicator
system developed was used to analyze the similarities and heterogeneities among Mediterranian NUTS
2 regions by developing an MRCM. This analysis aimed to investigate the adequacy and potential of
setting joint and/or universal policies addressing tourism sustainability. The relevance of the study
stems from the fact that the coordination of sustainable tourism activities is an ongoing challenge
in the EU and its member states, especially in the most visited world region, the Mediterranean,
which was the object of the empirical study.

Besides the validation of the theoretical model, the analysis conducted brings forth two crucial
and practical policy-relevant findings. First, we concluded that generating universal policies for similar
regions is a complex and hard-to-deliver task. Namely, the analysis based on DPRS components
revealed that homogeneity is scattered within the four DPSR model components. In other words,
different regions are grouped as homogenous within the four model components. This indicates that
different strategies are appropriate for different regions within the four DPSR components and that
formulating universal, regional tourism policies that cover various aspects of the DPSR framework
would not be effective. The analysis suggests that mutual regional tourism policies would better
be suited based on similarities within each of the DPSR components, i.e., regions homogenous
within each of the four DPSR components can strive to similar policies and strategies in respective
sustainability aspect. However, within other DPSR components, the similarities and consequently
common policy-related activities are to be looked for and possibly harmonized with other regions.
An exception to this is found for seven Italian regions (Veneto, Lazio, Toscana, Emiglia-Romagna,
Lombardia, Liguria and Piemonte), the only ones falling within the same cluster in all the four DPSR
components. Thus, these regions can pursue similar tourism policies aiming at all DPSR components.
These homogenous regions in Italy are further proof of the second crucial finding of the study—that
universal country-level tourism policies are not an optimal solution. Namely, the regional differences in
all four DPSR components are very pronounced in the MED area, i.e., 54 EU NUTS 2 regions belonging
to nine countries differ significantly in terms of tourism development, among countries but within
the same countries as well. This leads to an important conclusion that, even if brought from the macro
governance level, the outcomes of different tourism-related policies are always site-specific.

This study, as any other, has its limitations. The first is the choice of indicators. The indicator
selection is always heavily determined by data availability, and in this study, was limited by the scope
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of secondary source indicators at a regional level. In the cases where crucial data were not available
at the regional level, national data were regionalized and included—this is the second major study
limitation. The third one is the analysis was conducted for one year, imposing limits to the generalization
of results.

These limitations are useful for pinpointing the remaining research gaps and possible future
research tracks. Thus, an analysis of wider timespan is recommended to validate the results as well as
model refinement by additional, regional data. The choice of adequate indicators is the most substantial
yet crucial challenge in the analysis of sustainable tourism development. The quest for the relevant
indicators is a continuous one. It aims to produce a list of generally useful and useable indicators for
evaluating tourism impacts and policies. Developing such a database as a core of regional decision
support systems could significantly improve a much-required governance efficiency. Furthermore,
future studies should conduct the DPSR analysis on a narrower territory with more similarities—for
example, regions within the same country or territories (counties, cities, municipalities) within a
region. This, again, is determined by the data availability. Finally, we suggest that future studies focus
on the analysis of the relationships among the four components of the DPSR framework in tourism
development setting using multivariate data techniques, preferably on more significant samples (for
example, the whole EU or the whole of Europe). As DPSR is a conceptual framework primarily used
for environmentally related threat-solution analyses, a multivariate model validation would further
confirm the framework usefulness in a tourism context. In practical terms, such an investigation
could reveal the strongest (and the weakest) links among the DPSR components, and, consequently,
the priorities of tourism policies.
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