Multicriteria Evaluation and Local
Environmental Planning for Sustainable
Tourism

Andrea De Montis,! Giancarlo Deplano? and Peter Nijkamp?

! University of Sassari, Dipartimento di Ingegneria del Territorio, via De Nicola,

07100 Sassari, Italy

andreadm@uniss.it

University of Cagliari, Dipartimento di Ingegneria del Territorio, Piazza d’Armi

16, 09123 Cagliari, Italy

gdeplano@ unica.it

3 Free University, Department of Economics, De Boelelaan 1105, 1081 HV
Amsterdam, The Netherlands
pnijkamp@feweb.vu.nl

1 Introduction: Evaluation and Construction of a New
Development Framework for Tourism

During the last 30 years, the successful development of a variety of
regions has been paralleled by growing confidence in tourism as a cata-
lyst for economic and cultural development. In a classical perspective,
economists in developing countries have been supporting policies for a
higher level of tourist activities and revenues in the hope of obtaining
overall higher performances in the whole economic system.

However, there have been many changes in this paradigm. Recent
advanced studies on the concept of integrated tourist development
(Iﬂaamd, h_%ﬂ; Mal], |J_9_&ﬂ) reveal how tourism per se can not be indi-
cated as a factor of development, as it has to be linked to the other sec-
tors of the economy. On the other hand, research findings (m, M)
also indicate that integrated tourist development involves many stakes
and interests that most of the time are conflicting. M) notes
that integration in tourism is often regarded as a common purpose in
many research studies on environmental policy and planning.

Indeed, integration is frequently associated with sustainability. In
the light of many institutional reports, as long as theobjectives of the
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development are generally linked to the human and material resources
embedded in the local context, sustainable development can then be
guaranteed by the positive attitude of local communities towards social
learning and self-organizing.

In the perspective of policy makers and planners, addressing local
societies to sustainability calls for the adoption of methodologies and
indicators able to capture hardly measurable properties conveyed in the
issues at hand, such as tourism integration, community empowerment,
and self-reliance. In this realm, multicriteria analysis represents a suit-
able methodology to tackle complexity, as it provides a framework for
constructing, aggregating, and managing complex indicators.

On the basis of this background, the aim of this chapter is the con-
struction of a multicriteria methodology suited for measuring the level
of achievement of the integration of tourism within the whole economic
system. The methodology, based on a combination of two multicriteria
tools, the Regime method and the analytic hierarchy process (AHP), is
then tested on the assessment of the attitude to sustain policies towards
tourist integrated development demonstrated by seven municipalities
along the southern coast of Sardinia, Italy.

This chapter is structured as follows. The remainder of this section
deals with innovative approaches to tourist policies for coastal environ-
ments as a catalyst for development in the context of sustainability and
with the assessment of composite indicators able to analyze complexity.
In Sect. 2, the parts of the methodology adopted are described. Then,
in Sect. 3 the results are discussed and screened by means of sensitivity
analysis. In Sect. 4, the conclusions of the chapter are proposed and
confronted with new research directions.

1.1 New Developments of Coastal Planning: Pushing
Economic Activities by Environmental Protection

According to classical economic approaches, tourism per se is able to
bring advantage to the economies of developing countries. The main
assumption of these theories is that especially international tourism is
able to generate a higher level of consumption, thus leading to an over-
all higher level of disposable income (IK_Ib> EIEI') As a consequence,
since the end of the 1960’s many developing countries have been in-
troducing international tourism into their economic system. Examples
are the Caribbean Islands, Mexico, Thailand, Indonesia, the Maldives,
and Spain. In summary, the following characteristics can be attributed
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to the traditional approach to tourist policies: autarchy of tourist en-
trepreneurship; internationalization; and lack of perception of the local
culture. One of the main results of these practices is the perception of
an initial lack of concern of tourist ventures for local environments and
ecosystems.

On the other side, [Coccossis and Nijkamyl (1996), reflecting on the
interaction between tourism and environment, emphasize that tourist
activities, if correctly conceived, might actually contribute to the pro-
tection of the natural environment. They point out that classical eco-
nomic frameworks, such as the internalization of the externalities, do
not seem to solve the dilemma of tourist impacts.

In the same perspective, [Briassoulid (Il&%, p. 33) claims that main-
stream economic analysis is not adequate to support tourism policy
decisions because tourism is not a typical economic sector or activity
as is assumed by this kind of analysis. When tourism is conceptual-
ized as a complex and multifaceted socio-economic activity, more inte-
grated analytical approaches are required to represent the interrelated-
ness among the tourism-related economic sectors and environment. A
new paradigm in tourism economics is required, because today tourism
is recognized worldwide as a strategic sector of the economy.

The tourist experience is indeed a multifaceted phenomenon. Many
research studies m, M) have identified the main characteristics
of leisure traveling. In the last few years, the technological change,
the widening of leisure time and the specialization of tourism demand
have introduced new elements into the classical patterns of tourist sec-
tor planning. The idea is that mono-cultural tourism based on the
exploitation of singular beauties of a country is no longer considered
sustainable. It seems that an innovative development model should in-
volve diversifying activities and smoothing out seasonal fluctuations in
demand.

Butler (IZDDd, p. 50) proposes the term “complementarity”, which is
similar to sustainable tourism, in that it is an integrative concept. Com-
plementarity is the optimal level of the relationship between tourism
and other resource activities. This term implies that tourism and other
activities are not only in relative harmony with each other in the desti-
nation region, but in fact enhance each other by their mutual pres-
ence. Accordingly, as many research studies point out (ILa.wl 1993,

memmhﬁmmg
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|llm:;z|, hﬁ%j; |H)Q_d, |l9ﬁg), there has been an increase of tourism initia-

tives based on local urban and rural entrepreneurship. Usually these
processes are managed along three main strategies: tourism promotion;
image restructuring; and place marketing. Many times, integration of
tourism activities with the local milieu is based on diversification of
local economies, de-industrialization, and fragmentation of ownership.

1.2 Towards Tourist Complementarity in the Framework
of Sustainability

In the perspective of policy makers and planners, understanding the
level of achievement of tourist integration with respect to the remaining
economic sectors and readdressing local strategies and operative actions
accordingly represent major issues. Planning and managing new sus-
tainable tourist destinations imply a conspicuous demand of contextual
knowledge and information retrieval. The assessment of the character-
istics of tourist entrepreneurship and its relations with local economies,
environment and societies is a primary yet complex activity focused on
benchmarking actual and potential performance improvements, recom-
mending policy actions, and suggesting financing strategies.

This is why evaluation plays a central role in the identification of
suitable conditions for tourist development for contemporary societies.
In many countries, increasing concerns for environmental protection
and sustainable development have recently led to the inclusion in cen-
tral policy programs of procedures for evaluating the compatibility be-
tween projected activities and the environment.

According to recent studies, relating soundly productive tourist ven-
tures and their economic activities with local environmental systems as
well as developing efficacious communication strategies proved to be-
come success factors for tourist destinations. m (Iim) stresses
that environmental management of a destination, when correctly con-
ceived, constitutes a determinant factor for its success and attractive-
ness. In the same direction, @ M) stresses the potential compara-
tive advantage of sustainable tourism destinations. Crucial components
of a path toward sustainability for tourism destinations are actions
for implementing environmental management systems (EMS), eco-
labelling, local agenda 21 (LA21), and cleaner production , ,
p. 316).
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According to [De Montis and De Montid (2004), two families of en-

vironmental evaluation procedures characterize the set of tools able to
support decision making: mandatory procedures such as environmen-
tal impact assessment (EIA) and strategic environmental assessment
%A and voluntary ones, such as environmental quality certification.

) points out that many small and medium tourist ventures, as
well as international organizations, show an interest in environmental
certification. The International Standard Organization (ISO) in 1996
developed the 14.000 series of regulations dedicated to the environmen-
tal area. The main concerns of these directives are: specifications for
pollution prevention and environmental management; environmental
auditing; environmental performance evaluation; life-cycle assessment;
the environmental aspects of product standards; and environmental
labeling (@, M) The diffusion of tourism ecolabels has affected
at the first stage developed countries, while recently also in develop-
ing countries a number of small size tourism entrepreneurs display a
positive tendency to acquire those voluntary certifications (Sasidharan
et al. [2009).

Many institutions stress that evaluation of the environmental im-
pacts has to become a requirement for the acceptability of territorial
projects. As the UNI ISO 14000 regulations and many other homolo-
gous documents also associated with LA21 suggest, each territory can
be assigned a certain level of quality and can thus more easily access
the network European funding for tourism. The UNI ISO 14001 regu-
lation, in particular, refers to activities carried out by an organization,
with the aim to receive the Certificate of Environmental Quality about
its environmental management system (EMS). According to a recent
handbook (Im, @), in Italy this Certificate is issued after the eval-
uation of the environmental policy program of the candidate organiza-
tion. The aim of this international standard regulation is to contribute
to environmental protection and to pollution prevention, in line with
the needs of the local socio-economic context (I@I, @) According
to the Introductory Guide to the application of UNI EN ISO 14001 to
the environment management system of a municipality (Im, @),
the Italian Communes may tailor their policies according to the series
UNI EN ISO 14001 and then become eligible for the Certificate of En-
vironmental Management System (EMS). These remarks suggest that,
in their policies for tourism development, municipalities should aim to
manage their natural resources in such a way so as to achieve a high
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level of quality. In this way, protection of the environment and integra-
tion of tourism with the other local economic sectors can be interpreted
as coordinated strategies of development.

This approach is confirmed by the principle of integration between
tourism and a healthy environment, embedded in Local Agenda 21, the
document that proposes a translation of the principle of sustainable
development into policy practice.

Turning to coastal management, according to recent research stud-
ies m, M), the principles inspiring the Rio Conference apply
in operative planning in the case of coastal sites and cities, as they are
part of a complex regional ecosystem. Three particular ecosystems need
to be examined: the land ecosystem affected by coastal facilities and re-
source uses; the fresh-salt water ecosystem; and the marine ecosystem.
Respect for the main idea of sustainable development leads to acting
according to three paradigms: integrity of the ecosystem; economic effi-
ciency; and social equity. In the tourist-development perspective of city
port management, Vallega argues that the more the city port stimulates
sustainable-development-based functions, the more it is able to serve
as a main reference basis for regional policy, and the more it is able
to attract attention from the international market for clean technology
and emerging tertiary activities m, ).

Coastal sustainable planning is related to three main geo-political
scales: the intra-urban scale; the urban scale; and the regional scale. It
should lead to the implementation of the still abstract advice included
in LA21 stemming from the warning concerning the limits to growth
and natural resources.

1.3 Measuring the Immeasurable: Towards Composite
Indicators for Tourism Policy Making and Planning

In general terms, the need to understand and address progress toward
tourist sustainability recalls the broader issue of assessing a system
of measures able to face complexity. It is very difficult to conceive a
unique yardstick able to yield a reliable assessment of, for instance, the
degree of environmental performance. Under an analytic perspective,
it is easier to rephrase the question by referring to a number of simple
components and by adopting a coordinated set of parallel composite
indicators. Usually, these indices are meant as complex measurement
instruments and
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“are based on sub-indicators that have no common meaningful
unit of measurement and there is no obvious way of weighting

these sub-indicators” (IS_a.jsan.a._a.nd_Ta.Lam@lﬂ, 2009, p. 5).
According to[Saisana and Tarantold (IZDﬂﬂ), composite indicators, while

presenting a bundle of shortcomings,

“are useful to provide experts, stakeholders and decision-makers
with: the direction of developments, comparison across places,
situations, and countries, assessment of state and trend in re-
lation to goals and targets, early warning, identification of ar-
eas for action, anticipation of future conditions and trends, and
communication channel for general public and decision-makers.”

d&a&san.a_am_’la.nanmﬂdhmﬂpﬁ

Many methods are suitable for constructing and aggregating compos-
ite indicators, such as principal component analysis, factor analysis,
aggregation techniques, multicriteria analysis, but they obey to a gen-
eral scheme. This is articulated in the following steps:

“deciding on the phenomenon to be measured, selecting sub-
indicators, assessing the quality of the data, analyzing the rela-
tionships between the sub-indicators, normalizing and weight-
ing the indicators, and testing for robustness and sensitivity.”

d&a&san.a_am_’la.nanmﬂdhmﬂpég

It is possible to observe an explosion in the number of composite in-
dicators and related methods assessed or proposed by a series of in-
ternational bodies. [Saisana and Tarantold (|2m1d) select 24 composite
indicators, analyzing their scope, related sub-indicators, and aggrega-
tion method. [Bandurd (|201ﬂ) lists 135 indices, reporting issuer orga-
nization, methodology, country coverage, year of creation, update fre-
quency, publication, and source website. Nardo et all (IZDDEJ) present a
broad and updated review of methodologies able to support each step
needed for constructing composite indicators.

Environmental policy makers and planners are daily confronted with
a wide range of questions, such as pollution control and natural re-
sources depletion, and face continuously a lack of precise and timely
information. Thus their activities require suitable support tools and
methods. The Environmental Performance Index (EPI) is a composite
indicator specifically built to support decision makers facing uncertain
or fuzzy environmental phenomena (|Els;t;c et al.||20£)d). It is based on the
aggregation of 19 indicators grouped in six policy categories pointing
at two broad objectives: environmental health and ecosystem vitality.
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This indicator measures the performance of world countries: top scor-
ers are New Zealand, Sweden, and Finland while lowest ones Ethiopia,
Mali, and Mauritania.

As many scholars point out and in press; Dougill
et al. ), indicators are adopted within actual decisional processes
according to two main broad methodological paradigms -the first
expert-led and top-down, the second one society-driven and bottom-up-
that need to be integrated in order to stimulate community learning,
understanding and empowerment. In this panorama, multicriteria anal-
ysis stands as a methodology suitable to guide the construction of com-
posite indicators, and to support interactive and mutual learning-based
policy making and planning. With this respect, many examples can be

quoted (IEELL@% : Meitnell. : Doumpos
and Zopounidis, ; : . Rot-

mans and Van Asselt, : | ).

2 Description of the Methodology

In this specific application, the multicriteria method adopted is the
alitative choice method known as “Regime” (IHiukmmu_a.nd_N_ukam.d,
m combined with the analytical hierarchy process (AHP), assessed
(@) The first of these methods belongs to the broader
famlly of concordance methods developed by (@) Even though
a description of the mathematics, already well known in the literature,
is not the aim of this paper, a brief note has to be added about the us-
ability of the Regime method. It has a number of important advantages
with respect to the classical outranking methods (belonging to the fam-
ily of Electre tools), since it makes it possible to process mixed data in
an intuitive way and provides the user wih a complete final ranking of
the alternatives. On the other hand, concordance analysis, allowing for
incomparability and incomplete ranking of the alternatives, may lead
to misunderstanding of the final output.

This combined multicriteria method has been tested, as a social
learning instrument, to the evaluation of the environmental and tourist
performance displayed by seven municipalities in Sardinia, Italy. Test-
ing is meant in this chapter as a crucial step to understand the usability
of the specific tool, to highlight possible pitfalls, and to stress eventual
advantages. Moreover,the exposition of the whole process developed
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proves to be useful for adopting this procedure in institutional deci-
sional settings.

The exposition of the application to the case study is divided into
three different steps: the identification of the alternatives; the list of
criteria; and the assessment of the weights.

2.1 The Set of Alternatives

Since the main objective of the method is to help an institutional body
to evaluate the territorial quality with reference to tourism, this analy-
sis considers a set of seven alternatives, which correspond to particular
territories that could host tourist activities. A review of the current
state of Furopean funding programs and of regional special programs
reveals that these territories are accorded many possibilities of receiving
support. The alternatives consist of the following municipalities located
in Southern Sardinia: Arbus, Pula, Carloforte and Iglesias in the west-
ern part of the province of Cagliari, the main urban center Cagliari,
Muravera and Villasimius in the eastern part of the province of Cagliari.
The restriction of the whole range of Sardinian coastal municipalities
to seven allows a better understanding of the model. Eventually, this
procedure could be extended to the whole set of coastal communes. It
should be noted that the alternatives do not consist of different project
options. Rather they refer to different potential characteristics for the
seven alternative municipalities, treated as complex values.

2.2 The Set of Criteria and Their Proxies

In order to assess a proper list of criteria, a decision-making process has
been simulated, as it allows the definition of the main concerns involved
in the general issue of integration. In particular, concerns have been
identified, by means of the generation of social scenarios. The main
assumption implies that a reasonable scheme for the development of
local communities can be deduced from the comparison of a number
of best practices that have been successful in the Mediterranean Area
((De_ Montid, [2009). Therefore, the list of criteria has been derived via
a meta-analysis of the characteristics of those case studies.

Criteria are clustered according to a hierarchy: the general goal,
i.e. the development of integrated and sustainable tourism, which is
articulated as 7 complex criteria that are themselvesdecomposed into
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26 simple criteria. Table [l shows the list of simple criteria, with respect
to their policy concern, unit of measurement, direction of preferenceﬂ,
modality and source.

2.3 The Score Table

The score table adopted consists of a 7 by 26 matrix (Tables
and [), which shows the values criteria functions assume for each
alternative. In the case of cardinal mode, figures have been nor-
malized according to linear min/max formulas, described as follows:
f1(X) = (X — Xmin)/(Xmaz — Xmin), for positive criteria, fo(X) =
(Xmin — X)/(Xmax — Xmin), for negative criteria. For the ordinal
mode, a discontinuous five-step scale has been utilized. In this way, data
can be processed by means of the experimental software “Samisoft”,
tested at the Department of Spatial Economics, Free University Ams-
terdam. The requirement of the framework is the following: the higher
the score the better the alternative. The choice of a linear normalizing
curve is due to the assumption of a neutral attitude of decision-makers
towards risk.

2.4 The Weights: Politics and Subjectivity
in Decision-making

According to the general multicriteria theory, the weights can be con-
sidered as reflecting the importance of the criteria. In this case, they
have been assessed by means of the analytical hierarchy process (AHP).
Criteria were subjected to pairwise comparisons, based on the judgment
expressed by a variety of stakeholders. In other words, as far as the im-
portance of the criteria can be considered as being free from subjective

* The readers may note that criteria sometimes show a negative direction of pref-
erence, i.e. “Human capital” and “Accessibility”. This unexpected feature is due
to the need to manage a general framework able to support hypothetical institu-
tional bodies, i.e. belonging to the Autonomous Region of Sardinia, interested into
developing the economic activities of specified regions by balancing the growth of
their tourist settlements. In this approach, negative criteria should be regarded
as strategic functional parts of the model and, thus, means for encourage finan-
cial paths towards a “convergence” in tourism-based activities over the spatial
dimension. Within this perspective of economic redistribution, the adoption of
this support system seems to boost a wider diffusion of the benefits connected to
integrated tourism. Hence, new investments are likely to be allowed by this mul-
ticriteria decisional device not only for already tourist-facilities- well-equipped
regions, but also, and especially, for relatively lagging-behind environments.
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Table 2. Score table, Part 1

Alternatives Scores

Cpp1 Cpp2 Cpps Cepi Cep2 Ceps Cepa Ctp1 Ctp2 CtD3 Crpa Crsi Crs2

Arbus 0.97 042 0.86 0.78 1.00 1.00 1.00 1.00 0.90 0.88 1.00 0.87 1.00
Cagliari 0.00 1.00 0.00 0.00 0.00 0.29 3.00 0.33 1.00 0.00 3.00 0.63 0.00
Carloforte 0.98 0.30 0.44 0.42 0.72 0.85 1.00 0.98 0.76 1.00 2.00 0.99 1.00
Iglesias 0.84 042 049 0.44 0.70 0.84 3.00 1.00 0.92 1.00 1.00 1.00 0.99
Muravera  0.99 0.03 0.66 0.15 0.66 0.49 2.00 0.03 0.00 0.49 3.00 0.40 0.96
Pula 0.98 0.07 1.00 0.26 0.68 0.64 2.00 0.27 0.50 0.41 4.00 0.21 0.93

Villasimius 1.00 0.00 0.95 1.00 0.70 0.00 2.00 0.00 0.04 0.71 4.00 0.00 0.95

Table 3. Score table, Part 2

Alternatives Scores

Crss Crsa Crss Crpi Crp2 Crps Cpmi Cpmz Cpms Crn Ceiz Cris Cria

Arbus 0.98 0.59 0.35 1.00 0.07 1.00 0.66 0.40 0.40 0.00 0.00 0.49 3.00
Cagliari 0.00 1.00 1.00 0.00 0.00 0.71 0.66 0.12 0.00 0.36 1.00 0.00 5.00
Carloforte 0.88 0.21 0.58 1.00 0.43 0.04 0.00 1.00 1.00 0.93 0.00 0.04 2.00
Iglesias 0.86 0.41 0.42 0.56 0.00 0.00 1.00 0.30 0.30 1.00 0.10 0.66 4.00
Muravera 0.98 0.54 0.61 0.95 0.21 041 0.63 0.16 0.15 0.63 0.04 0.59 5.00
Pula 0.95 099 0.00 0.89 1.00 0.39 0.79 0.00 0.00 0.58 0.05 1.00 3.00

Villasimius 1.00 0.00 0.59 0.94 0.21 0.47 0.50 1.00 0.17 0.55 0.04 0.13 2.00

feelings and experiences, the set of weights has been calculated accord-
ing to a survey of a variety of stakeholders. Thus 26 actors were se-
lected, on the basis that they were concerned with tourism policy and
planning. These professionals represent the following categories: pro-
fessionals working for bodies responsible for planning (BP); officials of
environmental and cultural organizations (EN); freelance professional
urban planners (LP); public administrators (PA); managers of institu-
tional bodies or of private companies (MG); and researchers (RE). Each
stakeholder was presented with the list, and asked to compare criteria
pairwise. In this experiment, no substitution of the original tentative
criteria list was allowed: each interviewee expressed his judgments on
the same list.

Tables @l and B show the 7 by 26 matrix of weights calculated for
the 7 complex criteria. The complete review of the weights should have
required also showing the table of the 26 by 26 matrix of the weights
of the simple criteria. However, for ease of reading, and to avoid cum-
bersome notation, these figures have been omitted.

The algorithm has a computational framework that allows process-
ing a maximum of ten criteria. Thus two cycles of calculations have
been applied: first for simple criteria, then for complex ones.
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Table 4. Weights of the complex criteria, by professional categories, Part 1

Complex Weights
criteria

BP1 BP2 BP3 BP4 BP5 BP6 EN1 EN2 EN3 LP1 LP2 LP3 LP4
Cpp 0.052 0.031 0.030 0.023 0.126 0.180 0.139 0.018 0.024 0.031 0.174 0.176 0.022
CeD 0.052 0.076 0.095 0.059 0.126 0.069 0.205 0.064 0.065 0.263 0.277 0.266 0.210
Ctp 0.087 0.243 0.050 0.059 0.060 0.047 0.093 0.025 0.075 0.109 0.066 0.094 0.083
Crp 0.146 0.136 0.154 0.021 0.083 0.041 0.093 0.050 0.075 0.182 0.069 0.266 0.075
Crs 0.230 0.136 0.136 0.088 0.117 0.253 0.139 0.136 0.293 0.115 0.044 0.098 0.158
CpMm 0.347 0.243 0.255 0.375 0.229 0.413 0.166 0.353 0.234 0.106 0.261 0.060 0.145
CEgr 0.087 0.136 0.279 0.375 0.258 0.158 0.166 0.353 0.234 0.195 0.109 0.040 0.308

Table 5. Weights

of the complex criteria, by professional categories, Part 2

Complex Weights
criteria

MG1 MG2 MG3 MG4 MG5 MG6 PA1 PA2 PA3 PA4 PA5 REl1 RE2
Cpp 0.082 0.019 0.034 0.023 0.026 0.029 0.034 0.031 0.021 0.029 0.091 0.214 0.027
Cgp 0.106 0.052 0.139 0.172 0.095 0.142 0.054 0.456 0.051 0.142 0.151 0.065 0.027
Crp 0.078 0.061 0.089 0.272 0.164 0.091 0.242 0.055 0.044 0.091 0.034 0.032 0.322
Crp 0.093 0.089 0.046 0.272 0.164 0.083 0.370 0.211 0.093 0.083 0.035 0.033 0.322
Crs 0.317 0.192 0.061 0.053 0.340 0.239 0.122 0.033 0.221 0.239 0.067 0.094 0.160
Cpm 0.163 0.293 0.270 0.080 0.100 0.208 0.122 0.107 0.285 0.208 0.244 0.319 0.044
Cgr 0.161 0.293 0.362 0.127 0.112 0.208 0.056 0.107 0.285 0.208 0.379 0.242 0.099

It should be noted that during the interviews, the analyst presented
the criteria list to each interviewee, discussing their concern and mean-
ing. The interviewee was asked to express judgments in dedicated talks
consisting of a one-to-one communication between the analyst and the
interviewee. The main consequence of this procedure was that the ana-
lyst elaborated 26 different judgment systems and obtained 26 different

Table 6. Final rankings, by professional categories, Part 1

Alternatives

Arbus
Cagliari
Carloforte
Iglesias
Muravera
Pula
Villasimius

BP1
0.82
0.02
0.50
0.56
0.90
0.42
0.28

BP2
0.77
0.35
0.71
0.72
0.39
0.14
0.43

BP3
0.65
0.14
0.35
0.93
0.89
0.29
0.25

BP4 BP5
0.80 0.64
0.14 0.39
0.35 0.32
0.93 0.70
0.53 0.49
0.25 0.43
0.50 0.53

Final scores

BP6
1.00
0.40
0.08
0.29
0.42
0.73
0.58

EN1 EN2 EN3
0.93 0.87 0.75
0.04 0.19 0.49
0.32 0.16 0.08
0.79 0.63 0.52
0.49 0.77 0.66
0.31 0.40 0.60
0.63 0.49 0.33

LP1
0.80
0.25
0.27
0.66
0.57
0.80
0.15

LP2
0.83
0.23
0.78
0.89
0.46
0.17
0.15

LP3
0.47
0.12
0.52
0.81
0.61
0.90
0.06

LP4
0.91
0.03
0.44
0.54
0.66
0.60
0.32
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Table 7. Final rankings, by professional categories, Part 2

Alternatives Final scores

MG1 MG2 MG3 MG4 MG5 MG6 PAl1 PA2 PA3 PA4 PA5 RE1 RE2

Arbus 0.43 090 0.81 0.79 0.99 0.36 0.52 0.71 0.71 0.66 0.80 0.97 0.41
Cagliari 0.42 0.15 0.03 0.01 0.05 0.20 0.28 0.56 0.46 0.05 0.28 0.01 0.46
Carloforte 0.02 0.36 0.47 0.67 0.73 0.49 0.84 0.29 0.04 0.44 0.22 0.22 0.08
Iglesias 0.67 0.73 090 0.45 0.60 0.37 0.36 0.99 0.77 0.53 0.97 0.65 0.14
Muravera 0.81 0.68 0.37 0.54 0.54 0.76 0.79 0.44 0.88 0.65 0.67 0.58 0.81
Pula 0.54 0.15 0.32 0.26 0.40 0.55 0.04 0.29 0.25 0.35 0.40 0.39 0.89

Villasimius 0.61 0.54 0.59 0.78 0.20 0.77 0.67 0.22 0.39 0.83 0.17 0.69 0.70

and independent sets of weights. Again, this event depends on the evi-
dence that none of the actors have met each other.

The output of the combination of the weights with the scores yields
a 7 by 26 matrix, as Tables [ and [ show. This matrix represents the
resulting final rankings of the alternatives for each interviewee selected.

3 Discussion of the Results

This section is mainly concerned with the interpretation of the resulting
output, as shown in Tables [6l and [ above. Two ways of doing this are
discussed, and they can be considered, respectively, a synthetic and
analytic scheme for analysis. First, unique indexes will be assessed for
final ranking and weight vectors. Second, frequency analysis will be
applied to explain the relationship between group composition, final
rankings and weight vectors.

3.1 The Synthesis of Unique Indexes

This synthesis is based on the assumption that the ranking, which sym-
bolizes the aggregated preference of the group of interviewees, can be
calculated as a vector function of the rankings expressed by each stake-
holder. In this case, this function has been adopted as the linear un-
weighted mean of the final scores expressed by each stakeholder. In such
a pattern, the resulting ranking (see Table B) consists of the outcome
of voting, provided that each elector has the same political weight.
The group puts the Commune of Arbus in first place, Iglesias in
second place and Muravera in third place; the main town of the Is-
land, Cagliari, comes last in this ranking. According to its output, the
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Table 8. Aggregate final ranking of the alternatives

Alternatives Aggregate scores
Arbus 0.74
Iglesias 0.66
Muravera 0.63
Villasimius 0.46
Pula 0.42
Carloforte 0.37
Cagliari 0.22

multicriteria system suggests scenarios where territories with underde-
veloped social and economic and sometimes also tourist systems need to
be promoted, especially if they are well endowed with natural resources.

For the aggregation, the same assumption has been adopted for the
weights attached to the complex criteria (Table [@), i.e. the vector of
the weights has been calculated as the unweighted mean of the weights
expressed by each interviewee.

In the light of these results, some remarks can be drawn on the
computational behavior of the solution algorithm. First of all, those
criteria that have been given the highest weight are connected to the
environmental aspects of urban transformation and planning. Secondly,
the comparison between the final average ranking in Table B and the
complex criteria average weights vector in Table [ reveals some kind
of “environmental bias” of the multicriteria framework. The highest
values of the environmentally-driven criteria linked to the mitigation of
the environmental impact confirms that the group of actors interpret
these criteria in the sense of the integration of tourist development.

Table 9. Aggregate weights of the complex criteria

Complex criteria Aggregate weights

Protection Management(Cpy) 0.217
Environmental Impact(Cgr) 0.205
Operative Tourism Planning(Crp) 0.157
Economic Development (Cgp) 0.134
Tourism Supply (Crs) 0.126
Tourism Demand (Crp) 0.103
Demographic Development (Cpp) 0.065
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Table 10. Variability of the positions in the final average ranking referred
to each category of actors: professionals working for bodies responsible for
planning (BP); officials of environmental and cultural organizations (EN);
freelance professional urban planners (LP); public administrators (PA); man-
agers of institutional bodies or of private companies (MG); and researchers
(RE)

Alternatives Aggregate scores
BP EN LP MG PA RE

Arbus 1 1 1 1 3 3
Cagliari 7 6 7 7 6 6
Carloforte 5 7 5 5 5 7
Iglesias 2 2 2 2 2 b)
Muravera 3 3 4 3 1 1
Pula 6 5 3 6 7 4
Villasimius 4 4 6 4 4 2

As an immediate consequence, territories richly endowed with natural
resources receive a higher score than the others, because they are judged
to be able to couple the resource stock with economic activities within
a project of integrated tourist development.

The thesis of the environmental bias can be tested by means of a
comparison of the final average rankings and weight vectors referring to
each group of interviewees. The values of the scores and weights have
been obtained to represent the aggregate expression of each group of
professionals as unweighted means of the scores and weights of the
interviewee belonging to the same group. For ease of understanding,
scores and weights are expressed in ordinal values.

Table [[Q shows in ordinal terms the different positions occupied in
the final ranking by the alternatives, according to each group of stake-
holders. The results confirm what Table [ shows: those territories that
received the highest scores still continue to occupy the highest posi-
tions also according to the different groups of professionals. Therefore
the Municipality of Arbus occupies the first position, according to the
judgment of four groups out of six and the Municipality of Iglesias oc-
cupies the second position, according to the judgment of five groups
out of six.

It is useful to compare the ordinal values of the rankings in Table [0l
with the ordinal values of the weights of the complex criteria for each
group in Table [T}
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Table 11. Mean of the weights of complex criteria expressed by the different
categories of actors: professionals working for bodies responsible for planning
(BP); officials of environmental and cultural organizations (EN); freelance
professional urban planners (LP); public administrators (PA); managers of
institutional bodies or of private companies (MG); and researchers (RE)

Complex criteria Aggregate weights
BP EN LP MG PA RE

Demographic Development (Cpp) 5 6 7 4 6 3
Economic Development (Cgp) 5 6 7 4 6 3
Tourism Demand (Ctp) 5 6 7 4 6 3
Tourism Supply (Crs) 4 5 3 5 1 2
Operative Tourism Planning (Ctp) 3 3 5 2 5 5
Protection Management (Cpy) 1 1 4 3 2 1
Environmental Impact (Cgr) 2 1 2 1 4 4

The results shown in this table display a high volatility. Yet still
the environmental complex criteria occupy the highest positions: three
groups out of six put in the first position the criterion “Protection man-
agement” in the first place and two groups out of six put the criterion
“Environmental impact” first.

According to public administrators, the most important criterion is
“Tourism supply”, while for freelance professionals it is “Economic de-
velopment”. Professionals working for bodies responsible for planning
and freelance professionals put the criterion “Environmental impact”
in second place, while officials of environmental and cultural organi-
zations put the criterion “Operative tourism planning” in third place.
On the other hand, the criterion “Demographic development” is ranked
last, according to four groups out of six. This robust result seems to be
linked to the belief that demographic increase is more an effect than a
cause of the other criteria, such as “Economic development” and “Pro-
tection management”, which are more directly linked to the structure
of society.

It is possible to derive some important conclusions from the sen-
sitivity analysis of the mean of the values expressed by each group.
The main conclusion is that the multicriteria procedure, which we con-
structed, seems to be strongly influenced by environmental factors.
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3.2 The Frequency Analysis

Frequency analysis was applied to investigate the sensitivity of the final
rankings with respect to the weights of the complex criteria.

Asin Sect. 3.1 above, the scores and the weights, originally expressed
in cardinal terms, have been converted into ordinal terms. These figures
represent the relative rank of the alternatives and of the complex cri-
teria for the whole set of interviewees. Thus, it is possible to calculate
absolute frequency matrices showing the percentage number of times
an alternative, or criteria, has been ranked in a certain position.

Following the structure of the previous Sect. 3.1, a test was con-
ducted to verify the “environmental bias”, i.e. the sensitivity of the
multicriteria framework to the environmental concerns.

In Table [2 absolute frequency values refer to the relative number
of times interviewees put the alternatives in the different ranks.

The Municipality of Arbus comes in first place, according to 42 %
of the interviewees, and in second place, according to 30 %, while the
territory of Iglesias is put in first place, according to 27 %, and in
second position, according to 23 %. The Municipality of Muravera is
put in the first place, according to 11 % of the interviewees, and in the
second position, according to 27 %.

It is not surprising that these results confirm the picture that
emerges from the ranking of the mean of the scores, as displayed in
Table B This evidence again points out that territories with a rich
natural endowment are placed in the highest position by quite a large
proportion of the interviewees.

Table 12. Alternatives versus ranks: absolute frequencies

Alternatives Absolute frequencies
1 2 3 4 5 6 7

Arbus 42.31  30.77 7.69 3.85 11.54 3.85 0.00
Cagliari 0.00 0.00 3.85 7.69 15.38  30.77  42.31
Carloforte 3.85 3.85 11.54  19.23  26.92 7.69 26.92
Iglesias 26.92  23.08 19.23 11.54 11.54 7.69 0.00
Muravera 11.54  26.92 19.23  34.62 7.69 0.00 0.00
Pula 11.54 3.85 11.54 7.69 26.92  30.77 7.69

Villasimius 7.69 7.69 26.92 15.38 3.85 19.23 19.23
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Again, following the structure of Sect. 3.1 above, it was useful to
compare the results portrayed in Table [[2 above with the results of the
frequency analysis of the weights of the complex criteria (Table [[3).

The complex criterion “Environmental impact” was put in first
place, according to 35 % of the interviewees, and in second, according
to 23 %. The complex criterion “Protection management” was placed
first, according to 30 % of the interviewees, and in second, according
to 38 %. At the other extreme, the complex criterion “Demographic
development” was placed seventh and last, according to 58 % of the
interviewees, and sixth, according to 15 %. Also at the bottom of the
rankings the complex criterion “Tourism demand”, which was ranked
seventh, according to 15 %, and sixth, according to 23 % of the inter-
viewees. Other complex criteria present more volatile behaviour, e.g.
“Economic development” and “Tourism supply”, judged first, respec-
tively, by 19 % and 11 % of the interviewees.

Again, it is possible to observe, as an overall output, that the
environmentally-oriented criteria are ranked higher than the others.

In conclusion, the comparison between the last two tables confirms
the preponderance of the environmental factors for the output of the
whole multicriteria evaluation system.

Table 13. Complex criteria versus ranks: absolute frequencies

Complex criteria Absolute frequencies

1 2 3 4 5 6 7
Demographic 0.00 0.00 19.23 7.69 0.00 15.38 57.69
Development (Cpp)
Economic 19.23 3.85 15.38 19.23 15.38 26.92 0.00

Development (Cgp)
Tourism Demand (Crp) 11.54 7.69 0.00 15.38 26.92 23.08 15.38

Tourism Supply (Crs) 1538 7.69 15.38 11.54 11.54 30.77 7.69
Operative Tourism 19.23 7.69 30.77 19.23 11.54 7.69 3.85
Planning (Crp)

Protection 30.77 3846 7.69 3.85 11.54 7.69 0.00
Management (Cpy)

Environmental 34.62 23.08 11.54 23.08 3.85 0.00 3.85

Impact (Cgy)
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4 Future Research Perspectives

This paper points out how evaluation might become a useful tool to
develop suitable policies for integrated sustainable development. This
concept is quite complex and requires analysis able to cope with con-
flicting multiple objectives. Notwithstanding these assumptions, the
Regime method combined with the AHP approach has proved in this
application to be a useful multicriteria procedure, since it yields very
good and easy to handle results.

In a more general perspective, this paper sheds some light on the
broad basis of decision-making processes.

One of the main findings is that the application of the Regime
method framework has allowed the analyst to use both cardinal and
ordinal criteria within the system of individual preference structure,
mathematically described by means of the outranking analysis. In this
case, there seems to be enough evidence to confirm that the outrank-
ing structure embedded in the Regime framework is able to cope much
better with the complexity and uncertainty, which is often present in
environmental tourist policies, than other multicriteria frameworks.

Nevertheless, the analysis of the results considered in this exercise
demonstrates how subjective the advice for the final choice might be-
come, especially when different stakeholders are involved at the same
time in the same decisional arena. In this case, the degree of uncertainty
of the system has been limited by fixing the list of criteria and by al-
lowing variability only to the weight vector. However, the volatility of
the final ranking may increase, if subjectivity is also allowed to creep
in for the construction of the criteria system. In this case, the whole
system of criteria and weights should be tuned every time according to
each different stakeholder.

Starting from this lesson, further research has to be directed into
studying the relationship between politics and evaluation procedure,
with a particular focus on the meaning of delegation in decision-making.
Future research should focus on the way systems of access for everybody
could be put into practical application. This is one of the main reasons
for developing research on the role that the World Wide Web could play
in this perspective and on the distribution of information for decision-

making (Carver, 1999; [De Montid, 2003 [De Montis and Nijkamg, 2006).
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