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CRITERIA FOR SELECTING A LOCATION
FOR A PORT OF NAUTICAL TOURISM

The paper clearly and systematically presents the results of the study “Criteria
for Selecting a Location for a Port of Nautical Tourism” conducted throughout
2006 and 2007. The purpose of the research was to define spatial possibilities and
constraints, and to propose criteria to ensure the optimum selection of a location
and facilities for a port of nautical tourism. With regard to the research problem,
the general and special goals set called for the application of multiple criteria anal-
ysis in selecting the criteria critical to determining the location and facilities for a
port of nautical tourism.

Modern decision-making in the commercial exploitation of the marine doma-
in calls for the integrated management of the marine and coastal environment to
ensure that natural resources are preserved. Because this is a complex problem that
has a number of dominating criteria, the systems approach to its resolution entails
the application of multiple criteria analysis in optimising solutions.

Based on the research conducted and the results obtained from analysing the
opinions of experts, the authors have identified the crucial criteria and ranked them
in accordance to their importance. The weighting coefficient has been calculated
for each criterion, and the preference level of the model for optimising the selection
of the location and facilities of a nautical tourism port, determined. This research
points to the importance of the systematic understanding and acceptance of the
integrated management of the marine and coastal environment as a factor of su-
stainable development.

Key words: research, criteria, location of a port of nautical tourism, group wei-
ghting methods, multiple criteria analysis
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1. INTRODUCTION

Maritime activities can be located and evolve solely in coastal regions, the
structure and position of which impact heavily on the selection and performan-
ce of business operations. The area in which maritime activities develop is a
naturally vulnerable area, subjected to a multitude of constraints in using natu-
ral resources. Each new form of economic activity in the coastal area calls for
this area to be re-evaluated and re-organised.

Planning and selecting an optimum location and the best facilities and ser-
vices for a port of nautical tourism are vital in improving the way nautical tou-
rism is managed. This can be done by applying the appropriate decision-solving
procedures. In problem-solving, it is considered that the best progress can be
achieved by improving the way solutions are selected. The procedure involves
setting out basic goals, criteria and measures, and assessing the solutions iden-
tified. The complexity of the problem that needs to be resolved in planning a
system of nautical-tourism ports — marinas, in particular, as the highest range
in the construction of nautical ports — is due to the complexity of goals and di-
versely dimensioned criteria in assessing solutions.

2. DEFINING THE RESEARCH PROBLEM

Space has always played a crucial role in any human activity. It can be con-
sidered a non-renewable natural source, because once it has been used for one
activity, the legal, social and economic reasons make it unavailable to other
activities [3]. This fact underlines the importance of the criteria of determining
priorities in spatial use in the early phases of planning. Planning identifies cri-
teria that can be defined as guidelines for the practical realisation of adopted
planning and development goals, making the selection and contents of criteria
dependent upon the goals set. [1].

Nautical tourism is a major user of the marine water area and the coastline,
and efforts should be made to avoid a heavy concentration of nautical-tourism
ports in a narrow coastal area, as this makes it harder to keep marine pollution in
check. The development of nautical tourism in Croatia is linked to the construc-
tion of new nautical ports and the modernisation and reorganisation of the exi-
sting ones. In this, every further increase in the number of vessels or berths and
new nautical ports raises the chances of polluting the sea and the coastal area.
The research on the needs and opportunities for the further construction of na-
utical-tourism ports along the Croatian coast and on the islands points to:

* A growing demand for berths, that is, a lack of berths

* The considerable effects, in terms of revenue lost and harm to the envi-
ronment, caused by vessels that are unable to dock in nautical ports due
to this lack of berths.
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In comparison with some Mediterranean countries, Croatia’s marine water
area has the capacity to absorb an increase in the number of vessels, without
this having an adverse effect on the level of saturation (carrying capacity) of the
marine and coastal area.

In the future, construction in tourism and nautical tourism will seek to ex-
pand into new areas in the most diverse forms, resulting in mounting pressure
to the coast and the sea. Therefore, great attention must be directed at overall
planning, the complex issue of construction in tourism and nautical tourism,
the development of broader zones, and spatial protection. Ways should be de-
veloped that will enable the involvement of tourist resorts and nautical ports in
modern courses of development. This development must be compatible, com-
plex and sustainable (fostering a culture of the environment, burdening areas
to an extent that is reasonable, successfully overseeing the natural system).

3. RESEARCH CONTENTS, GOALS AND METHODS

In addition to researching the factors impacting on the selection of a loca-
tion for nautical-tourism ports, a comprehensive study was conducted in
2006/2007 regarding the criteria for building a universal model for selecting the
location of ports of nautical tourism. A targeted questionnaire was compiled in
2007 to survey a number of experts in various fields linked to the issue at hand.
Addressing the specific issues pertaining to nautical-tourism ports, the questi-
ons were posed in a way that enabled the experts to give ratings through their
responses and suggestions.

3.1. Research contents, goals and methods

The questionnaire consisted of a section on general information and three
appendixes, which can be classified as:

* personal data

* MCA input parameters
* rating individual criteria
* rating sets of criteria.

Written in the English and the Croatian language, the questionnaire was
used to survey experts from Croatia and other European countries, who possess
experience and knowledge in the research subject. The questionnaire was sent
either to the e-mail addresses of the experts or to the address of the institution in
which they work. The experts filled out the questionnaire only if they wished to
do so. The data gathered in the study made it possible to define the criteria and
subcriteria of selecting locations for nautical-tourism ports and to construct a
universal model using the chosen MCA methodology. The aim of the research



M. KOVACIC, C. DUNDOVIC: Criteria for selecting a location...
44 Pomorstvo, god. 23, br. 1 (2009), str. 41-65

can be summarised in several guidelines: identify the criteria and subcriteria per-
tinent for selecting the locations of nautical-tourism ports; assess the criteria and
subcriteria identified; rank the proposed, individual criteria by their importance;
rank the proposed sets of criteria by importance; and, propose other criteria and
subcriteria pursuant to personal knowledge and experience.

The research contents (Table 1) can be divided into subject units [2]:

* MCA input parameters — proposal of criteria and subcriteria grouped in six
basic sets

* individual criteria — proposal of concrete criteria to be ranked and weighted

* sets of criteria — proposal of six sets of criteria to rated and weighted

The research conducted is presented in the following section.

Table 1. Research parameters, respondent profiles

RESEARCH PARAMETERS
Identify the criteria and subcriteria pertinent for selecting
the locations of nautical-tourism ports; assess the criteria
AIM OF RESEARCH an.d Sl.lbcrl'[erl.a 1.dent1fled; rank the proposed, individual
criteria by their importance; rank the proposed sets of
criteria by importance; and propose other criteria and
subcriteria pursuant to personal judgement.
TIMESCALE 2007
SAMPLE - SCOPE Experts from Croatia and Europe
SAMPLE - SIZE 55 respondents
RESEARCH ggsstlsrépalr;: wrltten.ll'n two lgnguages.t e filled out b
INSTRUMENT . version for e-mailing, and version to be filled out by
hand
METHOD Self-administered questionnaire
RESPONDENT PROFILE
COUNTRY OF ORIGIN | Croatia 10, European countries 9
8 experts or 42 % having a PhD or M.Sc., 10 experts or 53
EDUCATIONAL LEVEL | % having university qualifications, the remainder having
two-year college qualifications

Source: Kovacié¢, M.: Optimisation of selection of the location and facilities of a nautical
tourism port, Doctoral thesis, Faculty of Maritime Studies of Rijeka, 2008.
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Research methods

* The experts were contacted personally, by telephone, e-mail and by
post.

* Attempts to collaborate with American and Spanish experts were met
with no reply.

* In analysing responses, it was noted that a total of 19 responses were re-
ceived, that is, 34.55 percent of the total of 55 questionnaires sent out.
Ten responses were from Croatian and nine from other European coun-
tries: Slovenia, Italy, France, England and Norway.

* In gathering data, only the method of self-administered questionnaire
was used. The respondents filled out the questionnaire by themselves and
at their own initiative.

Survey timescale

The survey was conducted throughout 2007.

Methodological notes regarding response analysis

* Prior to making a statistical analysis, all responses were translated into
the Croatian language.

* All characteristics of the experts are presented for the entire set.

* When checking and analysing responses, it was noticed that the ratings
and rankings of some experts deviate from the sample as a whole; such
deviations are presented separately.

* All results are presented in a graphic form.

3.2. Methodology for assessing the importance of criteria

Any multiple criteria problem contains a number of different and, usually,
conflicting criteria that can be of differing importance to decision makers. Most
methods of selecting the best alternative, that is, multiple criteria decision-ma-
king (MCDM), in general require information on the relative importance of
each criterion [7]. A number of methods can be applied in assessing the level of
importance of criteria, each of which relies completely upon human judgement.
The techniques in this category may pertain to individuals or to groups of peo-
ple. An individual decision-maker may be asked to assess the importance of
criteria, or the opinion of a group of experts (referees) on this matter may be
obtained. Such a group should comprise experts in the area under considerati-
on, including, if possible, one of the responsible decision-makers.

Measuring opinions consists of a series of methods used to obtain informa-
tion from an individual or to gather information from a certain number of pe-



M. KOVACIC, C. DUNDOVIC: Criteria for selecting a location...
46 Pomorstvo, god. 23, br. 1 (2009), str. 41-65

ople, mostly experts in a field relating to the given problem. The advantage of
group opinion over individual opinion is that it provides a broader spectrum of
information and brings expertise and experience to the analysis. However, the-
re are certain problems related to the use of expert groups. For example, it may
be more time-consuming, individuals of authority may seek to dominate the
group, or a group member may have great persuasiveness that can take discu-
ssions in a completely irrelevant direction. An important aspect of assessing
criteria importance is the fact that the involvement of a number of people will
generally result in a varied ranking based on an individual judgement. So, met-
hods are required that serve to synthesize these differing assessments.

Relative criteria importance can be expressed in terms of priority or wei-
ght. Priority relates to cases in which criteria are listed in order of importance.
In this, until a higher level (more important) criterion is taken under conside-
ration, the next (less important) criterion may not be considered [4]. On the
other hand, weighting is used to numerically express (usually in percentages)
the importance of a criterion or to distinguish between the relative importan-
ces of several criteria within the same priority.

For the purpose of this research, group weighting methods have been used.
These are: [6]:

* Ranking — It is assumed that n criteria 4, (j = 1, 2, ..., n) need to be asse-
ssed and that / experts E, (k = 1, 2, ..., f) are involved in this task. Each
referee (expert) is required to rank all criteria according to their impor-
tance, by assigning the number -7 to the most important criterion, the
number #n-2 to the second most important criterion and so on, down to
the least important criterion that is assigned the number 0. This is a fairly
simple method and requires little time to obtain the judgements of
experts. Because only a set of whole numbers is obtained from each refe-
ree, there is no need for weighting the assessments of each individual
referee. Instead, only the rankings of all experts are weighted.

* Rating — Each referee is presented with the criteria and asked to give a
numerical rating to each criterion. Ratings are usually made on a given
scale of, for example, 0 — 10 or 0 — 100. Each criterion is weighted separa-
tely as the sum of elements in a given line in the table. If these weights
need to be normalised, this is done by dividing each criteria with the sum
of all weights, which is equal to the number of referees.
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4. RESEARCH RESULTS

The review of research results is divided into three subchapters, each of
which relates to a particular part of the questionnaire. They refer to:

1. personal data and preference

2. MCA input parameters — proposal of criteria and subcriteria grouped
in six basic sets

3. individual criteria — proposal of concrete criteria to be ranked and we-
ighted — and sets of criteria — proposal of six sets of criteria to be rated
and weighted.

All results are presented in a graphic form for the entire set of respon-
dents.

4.1. Analysis of responses pertaining to personal data and preferences

Out of the 55 experts contacted, 19 responded to the survey, giving a res-
ponse rate of 34.55 per cent, which is above the average response rate for wri-
tten surveys, making this a representative sample. Ten experts are from the
Republic of Croatia and nine from the European countries of Slovenia, Italy,
France, England and Norway. Chart 1 illustrates the educational level and the
country of origin of the experts.

Experts by educational level and place of residence

Croatia
10

Europe
Ph.D&MSc: Other; 1; 5% 9
8;42%

O Other
[l Univ. deg.
[0 Ph.D&MSc

Univ. deg.;
10; 53%

Chart 1. Educational level and country of origin of experts

Source: Kovaci¢, M.: Optimisation of selection of the location and facilities of a nautical
tourism port, Doctoral thesis Faculty of Maritime Studies of Rijeka, 2008.
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4.2. Analysis of MCA input parameters — criteria and subcriteria

For some (or all) criteria, a corresponding qualitative score can be assigned
that is translated into a quantitative value using an appropriate linear scale
from 0 — 10 and the ratings poor, average and good. The criteria have two attri-
butes [6]:

* They can be either maximisation criteria or minimisation criteria,
* Most often, they do not have the same importance and are typically assi-
gned corresponding weighting coefficients.

In Appendix 1, the experts were asked to rate the importance of individual
criteria on a scale of 0 to 100, as well as the importance of subcriteria within a
specific criterion. It should be noted that subcriteria have global weights, that
is, the sum of subcriterion weights within a criterion is the global weight of that
criterion. Furthermore,, in the process of expert rating, criterion weights were
normalised by the total possible sum (100), considerably facilitating further
analysis. Table 2 presents the results of the scores determined in this way.
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According to Table 2 and in alignment with the equation for weighting cri-
teria [6] using the group score, it follows that [2]:

n
Z Wik
k=1

Wj = m n ’
2 Wik
=1 k=1
and that:
Pk
W]k = m D)
ijk
j=1
whereby:

n — total number of experts,

m — total number of criteria,

p; — k™ expert’s rating of j” criterion,

w, —weight calculated for j* criterion of k" expert,
w, — weight calculated for j™" criterion.

By applying the derived equations, the weights of each criterion and subcri-
terion were calculated. Table 3 and Chart 2 show the values of each individual
criteria, and Table 4 and Chart 3, the values of the subcriteria. It should be
noted that 16 experts rated criteria, and 15, subcriteria.

Table 3. Weights of individual criteria

Location factors /criteria Criterion j Weight w,
Institutional and political factors A 0.07125
Natural and site factors B 0.25625
Environmental factors C 0.246875
Technical and technological factors D 0.15125
Economic factors E 0.190625
Socio-cultural factors F 0.08375
Total: m=06 1.00000

Source: Kovaci¢, M.: Optimisation of selection of the location and facilities of a nautical
tourism port, Doctoral thesis, Faculty of Maritime Studies of Rijeka, 2008.
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The logical conclusion drawn by looking at Table 3 is that natural and site
factors stand out as the most important criterion in selecting a location for
nautical ports. This criterion is followed by the environmental criterion that is
also very significant, indicating the importance that the experts attach to pro-
tecting marine and coastal environments. Economic factors, as a criterion, are
prominent in the third place.

0,3 1
0,25625 0,246875
0,25
02 0,190625
0,15125
0,15
0.1 0,08375
0,07125
0’05 :. B
0 . . . .
Institutional Natural Environmental Technical and Economic Socio-cultural
and political and site factors technologi- factors factors
factors factors cal
factors

Chart 2. Criterion weights according to ratings given by experts (n=16)

Source: Kovaci¢, M.: Optimisation of selection of the location and facilities of a nautical
tourism port, Doctoral thesis, Faculty of Maritime Studies of Rijeka, 2008.

Chart 2 presents the order of criterion weights according to the opinions of
the experts. A slight deviation is observed for environmental factors, and so-
mewhat larger ones, for economic factors and technological factors. It is also
necessary to bring out the importance of socio-cultural factors that could ou-
tweigh even economic factors in cases where the decision-maker has a prefe-
rence for development in less-developed regions.

The table and chart in the following section illustrate the weights of all su-
beriteria as rated by the experts according to the questionnaire. Weights are
given individually and summarily.
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Chart 3. Chart presentation of subcriteria according to ratings given by experts

Source: Kovacié, M.: Optimisation of selection of the location and facilities of a nautical
tourism port, Doctoral Thesis, Faculty of Maritime Studies of Rijeka, 2008.

The above tables and charts lead to the conclusion that the experts have
attributed the greatest weight to natural and site criteria and subcriteria and to
environmental criteria and subcriteria. Institutional and political, as well as
socio-cultural criteria are of relatively minor importance. Such criterion wei-
ghts were to be expected, given the set of experts (their knowledge, experience,
vocation and professional activities) that made the assessment. When analysing
subcriteria at the second level, it is observed that some subcriteria have a grea-
ter weight than can be gathered from the individual criteria. For example, all
three subcriteria of the natural and site criteria have a distinctly greater weight
than the subcriteria of the environmental criteria. Understandably, this can be
explained by the number of subcriteria, given that the environmental factor has
five subcriteria, while the natural and site factor has three. Interestingly, su-
beriterion Al — the micro location spatial plan — has a greater importance than
most of the subcriteria on the technological or economic criteria. This results
from the fact that this subcriteria may act as a constraining factor in cases when
a spatial plan has not been adopted or does not foresee a site for a nautical-
tourism port in a given micro location. In this case, preliminary research needs
to be carried out, and all advantages and benefits that nautical ports could
bring to the micro location, identified.
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4.3. Analysis of scores for individual criteria and sets of criteria

In the appendixes to the questionnaire, the experts were asked to rank the
listed criteria by giving them a score from 1 to 6, with score 1 being the most
important criterion and score 6, the least important. Tables 5 and 6 show how
the experts ranked the criteria [2].

Surface area not less than 10,000 m? (surface of the sea area approximately
equal to the surface ashore),

A.

e

Moderately inclined terrain above the tide line,

B. Sea depth not less than 2 metres but not more than 6 metres,
C.
D

Full protection against waves from the open sea and at least partial
protection against the wind,

. The vicinity of at least one larger town and the immediate vicinity of the

municipal infrastructure,
Water flow that is sufficient for a full exchange of water in one day.

Table 5. Ranking criteria according to expert opinions

%r;;‘zrrlg/ A B C D E F
EXP 1 3 2 5 1 6 4
EXP2 4 3 5 1 6 2
EXP 3 3-4 5 3-4 2 6 1
EXP 4 2 1 3 5 6 4
EXP5 2 5 6 1 3 4
EXP 6 3 3 1 1 2 3
EXP 7 - - - - - -
EXP 8 6 5 3 4 1 2
EXP 9 5 4 1 2 6 3
EXP 10 4 5 3 2 6 1
EXP 11 4 6 3 1 5 2
EXP 12 4 5 3 2 6 1
EXP 13 3 6 2 1 5 4
EXP 14 2 4 3 1 5 6
EXP 15 4 3 2 1 6 5
EXP 16 3 4 5 1 6 2
EXP 17 3 6 2 1 5 4
EXP 18 4 6 2 1 5 3
EXP 19 4 2 3 1 6 5

Source: Kovaci¢, M.: Optimisation of selection of the location and facilities of a nautical
tourism port, Doctoral thesis, Faculty of Maritime Studies of Rijeka, 2008.
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Table 5 shows that expert no. 7 did not rank the criteria provided. This,
however, has no special effect on the total score and the calculated weights.
Notably, criterion D (Full protection against waves from the open sea and at
least partial protection against the wind) has been given the highest score as
many as 12 times. This points to the importance of safety and navigation con-
ditions in selecting a location, which the experts have judged to be a criterion
vital to the safety of boaters and their crafts.

Table 6. Ranking criteria according to expert’s opinions

Criteria/
Experts

Institutional
and political
and natural
Technological
Economic
Socio-cultural
Environmental

A.
C.
D.
E.
E

EXP 1
EXP2
EXP 3
EXP 4
EXP 5
EXP 6
EXP 7
EXP 8
EXP 9
EXP 10
EXP 11
EXP 12
EXP 13
EXP 14
EXP 15
EXP 16
EXP 17
EXP 18
EXP 19

&
o)
&
o

L A A A D N N D N R e D R e

R R RS R R N E N NS R L R |

(S N Re N RV, B ko N LV, J Ho i Ko N Ko N Ko N Ho N RV, |l Ko N OV R o i Ko N [F *N) N N o))
=== (NN | R = == ===~ Site
RN (N | |=N|W|W|IW|RAR|WIND|ND|W|A~

N[N N NN [N | N|N|N|N D [N |[WLW| N |W|W|[WwW|Wwh

(@)}
—_
~
(9]
W
(V]

Source: Kovaci¢, M.: Optimisation of selection of the location and facilities of a nautical
tourism port, Doctoral thesis, Faculty of Maritime Studies of Rijeka, 2008.

Criterion C (Sea depth not less than 2 metres but not more than 6 metres)
and criterion F (Water flow that is sufficient for a full exchange of water in one
day) are ranked second. Each of these criteria was ranked second by four experts.
Sea depth is a crucial criterion as it determines the size of crafts that will be doc-
ked in the nautical port. As there is a trend in the Mediterranean, as well as
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worldwide, towards crafts exceeding 10 metres in length, sea depth plays a vital
role in selecting the location for a nautical port. Understandably, the defined
standards are likely to shift upwards, as underscored by one of the experts. Most
experts, 10 in all, gave the criterion E (The vicinity of at least one larger town and
the immediate vicinity of municipal infrastructure) a score of 6.

Based on Table 6, it can be concluded that criterion B (site and nature-re-
lated factors) has the greatest importance in selecting a location for a nautical-
tourism port. As many as 11 experts consider this criterion to be the most im-
portant in selecting a location for a nautical port. This confirms the previous
ranking procedure in which this criterion was ranked first by the 12 experts.

The equation for calculating the weight of criteria based on their inter-ran-
king is [2]:

2Ry
k=l

wo=—kl Rjke{m—i:ie (L.m)} 5

n

pYPIS

whereby R, is the rank of criterion j according to the ranking of the k" expert
and for which:

R, = m -1 for the most important criterion

R, = 0 for the least important criterion

n — total number of experts,
m — total number of criteria,
w, - weight calculated for the J™ criterion.

When the above equation is applied to the data in Tables 5 and 6, and pro-
viding that the arithmetical mean of the rank of criterion R, is used where the
same criterion and the same expert have a double ranking (e.g. ranks 3-4), the
following table of criteria ranking is obtained.
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Table 7. Criteria ranking

Criteria/ 112(3|4|5]6|7]8]|9/10{11]12[13]14|15[16|17|18[19
Experts

A. Area10.000m? |3 |2 (25443 ol1l22]2]3]4]2]3[3]2]2
B. Moderately 403(1|5]1]3 1l2/1]ol1]o]|2|3]2|0|0]4
sloped terrain

C.Seadepth2-6m | 1| 1[25/3]0]5 353334341 ]4a4]3
D. Protection s|slal1|s|s| [2]alals5]al5|5|5]|5]5]5]5
against waves

E. Vicinity of a 0olololo]|3]4 stolol1]|of1]|1]ofof1]1]0
town

E Water flow 21452213 al3ls|als]2]of1]al2]3]1

Source: Kovaci¢, M.: Optimisation of selection of the location and facilities of a nautical
tourism port, Doctoral thesis, Faculty of Maritime Studies of Rijeka, 2008.

According to the above table, criterion E (vicinity of a town centre) has the
lowest ranking, followed by criterion B (moderately sloped terrain). This is re-
asonable, considering that the ranking refers to the individual criteria. The
experts deem criterion D to be the most important, because of the safety of
boaters and their crafts. Criteria C and F are ranked at the second and third
place, respectively, indicating the importance they have due to a trend of incre-
asingly larger crafts and because of environmental standards. Referring to the
surface area of a nautical port, criterion A is ranked fourth, implying the im-
portance that the size of the sea and shore area has in accommodating crafts
and the supporting facilities and services. This criterion is not crucial in making
a decision regarding the selection of a location.

Table 8. Criteria ranking

Criteria/Experts | 1|2 |3 ]4]5]6]7]8]910]11]12]13[14]15[16[17[18[19
A';I;Slﬁtigionalandoozoo30000000101010
B.Siteandnatural |2 |4 |5 |5|2[5]|5(2|5|5|5|5(|3|4|4|5|5(|5]|5
C. Technological 413105(1 5|42 1|3 [2(2[2[2(25(2|2|2|2]|2
D. Economic 301005/2]3|4(4]3]2|3(3]3]1|5|5]4]|4|3]1
E.Sociocultural |13 |3|3|1]3|1]4|1|1|1]|1]4]0]|1]0|0|0]3
F. Environmental | 5|5 |4 |4 |4 |53 |54 |4|4|4|5[253 31|44

Source: Kovaci¢, M.: Optimisation of selection of the location and facilities of a nautical
tourism port, Doctoral thesis, Faculty of Maritime Studies of Rijeka, 2008.
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It follows from Table § that criterion A has the lowest ranking and the so-
cio-cultural criterion is the second lowest. Criterion B is ranked the highest and
is followed by the economic and the technological criterion.

The below given tables 9 and 10 present the weights of criteria according to
how they were rated by experts.

Table 9. Criterion weights according to the ratings given by experts

Criteria/ Weight W,

A. Area not less than 10.000 m? ... 0.160072
B. Moderately sloped terrain ... 0.118705
C. Sea depth 2-6 m... 0.188849
D. Protection against waves... 0.284173
E. Vicinity of a town... 0.061151
F. Water flow... 0.18705

Source: Kovaci¢, M.: Optimisation of selection of the location and facilities of a nautical
tourism port, Doctoral Thesis, Faculty of Maritime Studies of Rijeka, 2008.

Table 10. Criterion weights according to the ratings given by experts

Criteria/ Weight W,

A. Institutional and political 0.027397
B. Site and natural 0.277397
C. Technical and technological 0.150685
D. Economic 0.186644
E. Socio-cultural 0.106164
F. Environmental 0.251712

Source: Kovaci¢, M.: Optimisation of selection of the location and facilities of a nautical
tourism port, Doctoral thesis, Faculty of Maritime Studies of Rijeka, 2008.

In analysing the data, the first task was to determine how many experts
gave a specific criterion the same ranking (for example, criterion D — protecti-
on against waves, 12 experts have ranked it as most important). Then, by appl-
ying the criterion weighting equations the following weights were obtained:
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Table 11. Ranking of criterion weights

Criteria / Rank 1 2 3 4 5 6 W,

A. Area not less than 10.000 m? ... 0 3 6 8 1 1 0.167857
B. Moderately sloped terrain ... 1 2 3 3 5 4 0.117857
C. Sea depth 2-6 m... 2 4 7 1 3 1 0.185714
D. Protection against waves... 12 | 4 0 1 1 0 0.282143
E. Vicinity of a town... 1 1 1 0 5 |10 0.060714
F. Water flow... 3 4 3 5 2 1 0.185714

Source: Kovaci¢, M.: Optimisation of selection of the location and facilities of a nautical
tourism port, Doctoral thesis, Faculty of Maritime Studies of Rijeka, 2008.

Table 12. Ranking of criterion weights

Criteria / Rank 2 3 4 5 6 W,

A. Institutional.and political 0 0 1 4 | 13 0.030201
B. Site and natural 11 4 1 0 0 0.268456
C. Technological 1 2 3 11 2 2 0.154362
D. Economic 2 4 7 2 4 1 0.184564
E. Socio-cultural 0 2 5 0 8 4 0.104027
F. Environmental 6 8 4 1 1 0 0.258389

Source: Kovaci¢, M.: Optimisation of selection of the location and facilities of a nautical
tourism port, Doctoral thesis, Faculty of Maritime Studies of Rijeka, 2008.

The results presented in Tables 11 and 12 indicate that the weighting coef-
ficients go hand in hand with the rankings the experts have assigned them. As
both procedures are correct and equal, there are minimum differences in crite-
rion weights (Graphs 1 and 2).
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Criterion weights
0,3
0,25
0,2
0,15
0,1
0,05
0
A. Area B Moderately| C. Sea D. Protection | E. Vicinity F. Water
10000 m?... | sloped terrain| depth 2-6 m...| against waves | of a town... flow...
—e— tezine | 0,167857143 | 0,117857143 | 0,185714286 | 0,282142857 | 0,060714286 | 0,185714286
—=— tezine | 0,160071942 | 0,118705036 | 0,188848921 | 0,284172662 | 0,061151079 | 0,18705036

Graph 1. Comparative presentation of criterion weights

Source: Kovaci¢, M.: Optimisation of selection of the location and facilities of a nautical
tourism port, Doctoral thesis, Faculty of Maritime Studies of Rijeka, 2008.

0,3

Criterion weights

0 A. Institutional B. Site and C. Technical & i . .
and political natural technological D. Economic | E. Socio-cultural | F. Environmental
|—0— tezine| 0,030201342 0,268456376 | 0,154362416 0,184563758 0,104026846 | 0,258389262
‘+teiine 0,02739726 0,27739726 0,150684932 0,186643836 0,106164384 | 0,251712329

Graph 2. Comparative presentation of criterion weights

Source: Kovaci¢, M.: Optimisation of selection of the location and facilities of a nautical
tourism port, Doctoral thesis, Faculty of Maritime Studies of Rijeka, 2008.

A comparison of the ranking and weighting procedures shows there are but
very small deviations in the results obtained. This confirms that the procedures
have been correctly chosen in seeking to prevent irregularities from occurring
in making judgements and final conclusions.

It can be concluded that the applied methodology of multiple criteria anal-
ysis makes it possible to obtain results that point to almost identical conclusi-
ons on the importance of individual criteria. This confirms the premise that it
is justified to apply MCA in selecting the optimum location for a port of nauti-
cal tourism. Given that this is a poorly structured problem, it is important to
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point out that the decision-maker (for example, the state, local government or
investor) is given the opportunity to influence criteria assessment based on his
own judgements that do not necessarily have to coincide with the results of this
research or the ratings of experts.

S. CONCLUSION

Up to now, there has been no systematic research conducted for the purpo-
se of optimising the selection of the location and facilities of ports of nautical
tourism by using various methods (survey, ranking, rating, MCA). Hence, to
help optimise the selection of a location and facilities for a nautical port consi-
stent with sustainable development, the research carried out by the authors has
focused on the issues, complexity and importance of the maritime domain, its
valorisation and protection.

The aim of the research was to identify the criteria and subcriteria pertai-
ning to the selection of a location for a nautical port, assess the criteria and
subcriteria identified, rank the proposed individual criteria, rank the proposed
sets of criteria, and to have experts put forward other criteria and subcriteria in
accordance with their knowledge and experience.

The research was conducted in the Croatian and English languages. Out of
the 55 experts to whom the questionnaire with a commentary was sent, a total
of 19 experts from Croatia and other European countries responded. This gi-
ves a response rate of 34.55 per cent, which is above the average response rate
for written surveys, making this a representative sample. Ten experts were from
Croatia, and nine from the European countries of Slovenia, Italy, France, En-
gland and Norway.

To summarize, it can be concluded that the research conducted has resul-
ted in accomplishing the goals set out. Stress is placed on the correct selection
of the methodologies using the group weighting method and MCA, which can
be applied in the decision process of selecting the optimum location and facili-
ties for a port of nautical tourism.

Based on these insights, further progress can be made in research pertai-
ning to the valuation and management of the marine domain and nautical
ports.
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SaZetak

KRITERIJI ZA ODABIR LOKACIJE LUKE NAUTICKOG
TURIZMA

Pregledno i sustavno u radu su izneseni rezultati istraZivanja “Kriteriji za oda-
bir lokacije luke nautickog turizma”, koje je provedeno tijekom 2006/2007 godinu.
Svrha istraZivanja bila je, definirati prostorne mogucnosti i ogranicenja te predloZiti
kriterije radi optimalnog odabira lokacije i sadrZaja luke nautickog turizma.
Postavljeni su opci i poseban cilj istraZivanja koji obzirom na problem istraZivanja
zahtijevaju primjenu visekriterijske analize za izbor bitnih kriterija pri utvrdivanju
lokacije i sadrzaja luke nautickog turizma.

Suvremeno odlucivanje u svezi gospodarskog koristenja pomorskog dobra, za-
htijeva integralno upravljanje morskim i obalnim okolisem radi ocuvanja prirod-
nih resursa. Kako se radi o sloZzenom problemu s vise dominantnih kriterija, su-
stavni pristup njegova rjieSavanja zahtijeva primjenu metoda visekriterijske analize
u cilju optimiziranja rjesenja.

Temeljem provedenog istraZivanja i rezultata analize ekspertnih misljenja, au-
tori definiraju bitne kriterije i rangiraju ih po njihovoj vaznosti. Utvrden je tezinski
koeficijent za svaki pojedini kriterij te definiran stupanj preferencije modela opti-
mizacije izbora lokacije i sadrZaja luke nautickog turizma. Provedeno istrazivanje
ukazuje na vaznost sustavnog poimanja i prihvacanja integralnog upravijanja
morskim i obalnim okolisem kao ¢imbenikom odrzivog razvoja.

Kiljuéne rijeci: istraZivanje, kriteriji, lokacija luke nautickog turizma, metode za
grupno procjenjivanje tezina, visekriterijska analiza.

Dr. sc. Mirjana Kovacié¢
Primorsko-goranska Zupanija
Upravni odjel za pomorstvo,
promet i veze

Adamiceva 10

51000 Rijeka

Hrvatska

Dr. sc. Cedomir Dundovié
Sveuciliste u Rijeci
Pomorski fakultet u Rijeci
Studentska 2

51000 Rijeka

Hrvatska



