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Abstract: 

Port identity is an important factor in the development of a cruise port destination. By 

definition, the port identity created by quantitative and qualitative components can be defined 

as a collection of meanings that a continuous process extending from the past to the future. The 

aim of this paper is to propose a method that shows how to digitalize the port identity. As 

digitalization, the port identity was mapped via Geographic Information based Multi-Criteria 

Evaluation (GIS-MCE) method. For mapping, the port identity GIS-MCE method was used. 

Before applying the GIS-MCE method, four basic input steps are needed to be completed: (i) 

data collection for quantitative criteria that defined the port identity; (ii) converting data for 

GIS usage; (iii) assigning of weights of each criterion using the pairwise comparison; (iv) 

spatial analysis in GIS toward mapping the port identity. In this study, the method for mapping 

was applied to a cruise port destination in Turkey, named Bodrum. By looking at the port 

identity distribution map which was created, for Bodrum, it has resulted that the geographic 

position of Bodrum Cruise Port reflects the identity at a level of 93 %. Also, as a result of spatial 

analysis, it was observed that the port identity that is distributed across the whole destination 

at least a level of 53 %. The results were achieved with 82.9 % consensus accordingly a group 

decision-making process in defining weight factors of the criteria. In conclusion, the port 

identity distribution map, which was created in this paper, is proposed as a useful decision 

support tool for decision-makers on their local and regional spatial planning and cruise 

destination planning. 
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INTRODUCTION 

Cruising has become more and more popular in the travel industry. Cruise activities are based 

on cruise ships and seaport-destinations. Therefore, so-called cruise industry is feed by two 

sides: maritime and leisure based economy. The cruise industry has become increasingly 

competitive in worldwide (Chen & Nijkamp, 2018). It has been growing significantly and 

continuously since 1980 (Dowling, 2006). Globally, it is one of the largest emerging ocean 



industries considering its long-term potential for innovation, employment creation and 

economic growth (OECD, 2016). From a marketing point of view, cruise market is an oligopoly 

where a few global cruise operators dominated to a large part of the industry (Wood, 2000; 

Dowling, 2006; Da Cruz, 2017). Today, with a 29.5 million passenger capacity 423 cruise ships 

sail worldwide. Estimated revenues are based on the average revenue generated by each 

passenger for the major cruise operators over the past years, is approximately $1,675 per cruise 

(Gungor, 2020). The shares of the market are distributed geographically to the North America, 

Europe and Asia/Pacific. The cruise industry grew by an average of 7.5 % annually between 

1980 and 2011. With new ship orders, global passenger capacity will increase by 32% by 2027 

(Gungor, 2020).  

World cruise fleet are much more diversified than ever regarding ship sizes and facilities 

onboard. Features of the ships create segmentation on the market. Cruise ships visit at least two 

port-destinations in order to provide a cruise rather than floating hotel experience. So, this 

unique experience as a mix of sea navigation and shore excursion that makes the cruise market 

very popular among travelers. Seaports facilitate maritime operations for cruise ships and 

passengers while port-destination have a big impact on overall cruise passenger satisfaction as 

well as cruise operators’ choices for planning itinerary (Rodrigue & Nottebom, 2012). 

According to Marti (1990), one of four components which set the bounds on cruise itineraries 

is the spatial pattern of port-destinations (Marti, 1990). Distinctiveness (uniqueness) is one of 

key principles of spatial planning and related policies for cruise port development (McCarthy 

& Romein, 2012). Several port visits including shore excursions in port-destinations are still 

the most influential factor as much as modernized cruise ships attracting cruise passengers 

(CLIA, 2014). Cruise port-destinations is a substantial component of cruise industry since 

cruise demand is affected by them especially by unique ones (Lee & Ramdeen, 2013; Vaggelas, 

2016). 

Although the largest share of cruise market are taken by cruise ship operators, cruise activities 

generate socio-economic benefits to the destinations (Dwyer & Forsyth, 1998; Braun et al., 

2002; Dwyer et al., 2004; Fernández Guerrero et al., 2008; Vaggelas, 2016). There is a strong 

competition among cruise port-destinations because trends in demand side has been changing 

over the years. In addition to this, modern cruise ships have become self-sufficient systems, just 

like a holiday destination. So, the ports and destinations are became both competitors and 

complementary elements of ship operators. 

From one side, modern cruise ships are introduced in the market as a destination in itself (Wood, 

2000; Weaver, 2005; Rodrigue & Nottebom, 2012; Whyte, 2016; CLIA, 2017).  On the other 

side, the developments in the industry have put the importance of the concept of port identity 

more crucial than ever. According to the Organization for Economic Co-operation and 

Development (OECD), maritime and port identity is a key issue in sustainable development of 

port-cities. The identity factor was ignored in many port development plans, however it is an 

important instrument for regional and global competitiveness of port-cities (OECD, 2015).  

In this study, port identity concept was mapped by using GIS (Geographic Information System) 

based MCE (Multi Criteria Evaluation) as a decision support tool for cruise port-destination 

developers, managers or stakeholders. This paper consists of four main sections. In first section 

which is introduction basic information, literature about cruise market were given and the 

objective of the study were mentioned. The next is methodology section where data, method 

and techniques that used for mapping the port identity was explained. The mapping process was 



applied in a research area so results were given for this application in the result section. Finally, 

evaluation of results, limitations of the study and recommendations were presented in the 

conclusion section.  

1. METHODOLOGY 

In this section, research area that was selected for the application of the method to map the port 

identity was given. Data and method where data types, methods and techniques to be used in 

mapping processes were given as the second sub-title. Results of the application of port identity 

mapping method to the research area were given in the results section.  

1.1. RESEARCH AREA  

The research area is a coastal distinct located near the Aegean Sea, Turkey. It has 30.224 sq. 

km of sea surface, including waterways among Greek Islands and 70.438 sq. km of land surface, 

including several touristic attractions. Bodrum was selected considering its potential to attract 

easily cruise ships as a result of its geostrategic position, natural sources and cultural heritage, 

also its social opportunities such as shopping and entertainments (Idikut & Edelman, 2003; 

Kiper, 2004). Research area boundaries were determined based on current and potential 

mobility of cruise passengers around the cruise port considering authors observations, 

interviews with local stakeholders during field study that was held in July-September, 2017 and 

June-August, 2018 in Bodrum (Figure 1). 

Figure 1. The boundaries of research area (Bodrum Cruise Port-

Destination) in the Bodrum (Turkey) Peninsula. 

Source: 
Authors 



Studied area is a well-known touristic port-destination as well as an ancient city named 

Halicarnassus (modern name is Bodrum) where socio-economic activities have mainly been 

mainly depending on marine and coastal tourism. Current cruise port called as Bodrum Cruise 

Port is an artificial seaport that facilitates maritime transportation via the ease of approach to 

the destination. 

1.2. DATA-METHOD 

For mapping, GIS-MCE method was used. In the GIS-MCE for mapping the port identity, 

Saity’s Analytic Hierarchy Process  (AHP) was combined with GIS. Although the AHP was 

developed outside the GIS software, different disciplines have integrated multi-criteria 

approach with GIS in order to aid decision process (Carver, 1991; Lin et al., 1997; Eastman et 

al., 1998; Atkinson et al., 2005; Gemitzi et al., 2007; Aceves-Quesada et al., 2007; Wood & 

Dragicevic, 2007; Krois & Schulte 2014; Bagdanavičiūtė et al., 2018; Irina et al., 2019). 

For applying the method, four basic input steps are needed to be completed: (i) data collection 

for quantitative criteria that defined the port identity; (ii) converting data for GIS usage; (iii) 

assigning of weights of each criterion using the pairwise comparison; (iv) Spatial analysis in 

GIS toward mapping the port identity.  

(i) Data collection for quantitative criteria that defined the port identity 

The method for mapping the port identity consists of processes, which begin with the data 

collection in order to prepare each port identity criterion map for further spatial analysis. The 

data about port related spatial criteria were obtained from different data sources as shown in the 

Table 1. Therefore, every data set was needed to be separated concerning data type (point, line 

and polygon) for GIS applications. Vector file formats were generated from collected data in 

GIS software. Spatial information collected from Openstreetmap and Google Earth were 

verified using 1/25.000 zone map of the Bodrum and field studies. 

Table 1. Data structure and data source of port identity criteria (spatial) 

for the research area. 

Data set Data Types 
Data source 

Port identity criteria Point Line Polygon 

Historical-cultural places  x  x 

Openstreet.mapper 

Topographic maps  

Google.Earth 

Natural places  x  x 

Endemic places    x 

Places for local foods and 

beverages  
x   

Coast and beaches   x x 

Sport facilities  x   

City center   x x 



Touristic ınformation desks  x   

Bazaar market   x x 

Malls  x   

Ways (inland transport)  x  

 

(ii) Converting data for GIS usage  

TerrSet Geospatial Monitoring and Modelling System, IDRISI GIS software was used for GIS 

applications. Therefore, spatial data that gathered for the identity criteria were prepared for an 

appropriate file format and projection for creating criteria maps. In this step, initial maps 

converted to raster images, because raster images will be used as an input for next spatial 

analysis. 

 (iii) Assigning of weights of each criterion using the pairwise comparison.  

For fulfilling MCE procedures in GIS, factor weights should be calculated. In this step, pairwise 

comparison technique of Saaty’s AHP was used (Saaty, 1980). Evaluations were taken from 

cruise experts, local stakeholders and decision makers in port destinations. Any data collection 

tool can be used such as surveys, interviews etc. In this study, individual evaluations were taken 

via face-to-face questionnaires carried out with local experts in the research area during summer 

season in 2018 (June, July, August). Questionnaire is a technique that was designed to take 

individual judgements of participants to give priority to each criterion comparing to other pair.  

(iv) Spatial analysis in GIS toward mapping the port identity 

Distance and fuzzy analysis run in GIS for obtaining port identity distribution map. The distance 

analysis for each criterion map is essential due to it is an input stage for MCE. The GIS run the 

two-dimensional Euclidean geometry for distance analysis. Toward MCE analysis all distance 

maps (raster) are needed to be standardized. Via distance analysis, distance maps of each 

criterion are obtained from raster images. Fuzzy set membership was used for standardization 

of raster images distance analysis. When considering distance for constructing port identity 

maps, the less the distance from any given cruise port to attractions, the better is. Therefore, 

“monotonically increasing” curves should be chosen. 

After completing the four input stages that were detailed above, MCE was applied in GIS.  Port 

identity criteria maps were combined with factor weights of each criterion by using MCE-WLC 

(weighted linear combination) function in GIS. Sea area was masked. For this study, to obtain 

a composite map using the port identity criteria, Boolean constraints was applied to mask out 

sea areas. As performing the WLC procedure following model as shown in Equation 1 was used 

for mapping the port identity. GIS software systems such as IDRISI provide an effective tool 

for performing of such function (Drobne & Lisec, 2009). 

𝐼 = ∑𝑊İ𝑋İ ×∏𝐶𝑗  (1) 

Where, 



I : Port Identity (percentage) 

X : Standardized criteria image (formed by pixels) 

W : Weights of each criterion (weight factors) 

C : Criterion score of constraint (Seamask) 

 

2. RESULTS 

In this study, the port identity was digitized and visualized by combining factor weights of the 

port identity related spatial (quantitative) criteria with MCE in GIS. With the spatial data 

collected from different data sources, the criteria map as much as the number of criteria were 

obtained. Each criteria map represents the port identity in their weights which found by 

calculation 45 pairwise comparisons via AHP technique. Accordingly, each identity criterion 

has some substitutability (trade off) with each other in proportion to their weight in spatial 

decision making process covering the port identity (Table 2). Table 2 shows factor weights of 

each port identity criteria that will used for the application of MCE-GIS to create port identity 

map.  

Table 2. Factor weights of spatial criteria of port identity. 

The port identity criteria ranks 
Normalized Factor weights 

principle eigenvector (%) 

Historical-cultural places 25.15 

Natural places 20.48 

Endemic places 18.62 

Places for local foods and beverages 8.0 

Coast and beaches 7.6 

Sport facilities 5.6 

City centre 5.1 

Touristic information desks 3.6 

Bazaar market 3.6 

Shopping malls 2.3 

Connectivity (networks, roads/ways) 1.0 

Weight factors were obtained from expert who live in Bodrum at least for 5 years via surveys. 

Factor weight for connectivity criterion is assumed as equal to “1” regardless of individual 

judgments of local experts. Because, without any connections among cruise port and land 

facilities the port identity criteria existence would not be a matter of discussion. As a result of 

the expert evaluations, the importance level of each criteria were determined by a group 



decision making process using AHP pairwise comparison.  The results were achieved with 82.9 

% consensus and CR was found 0.027.  As it is shown in the Table 2 weights for the port 

identity criteria were determined based on local experts surveys in Bodrum cruise port 

destinations in order to run the GIS-MCE analysis. 

As a result of combining MCE with GIS, the port identity was mapped for Bodrum, considering 

the port identity (quantitative) criteria (Figure 2).  

Figure 2. The port identity distribution map for Bodrum (< 100 %). 

 

Source: Authors. 

In the Figure 2, colors represent level of port identity in any selected places within researched 

boundaries. As the sea was masked, it is neither determinant nor descriptive for the port identity 

level around the cruise port-destination. The map show that the port identity is concentrated in 

a part of the area rather than spreading over the whole destination.  

Figure 3. The port identity distribution map (< 53 %). 

 

Source: Authors. 



In the Figure 3, it is seen that the research area reflects at least 53 % of the port identity as a 

result of the analysis conducted according to the criteria that constitute the port identity. Since 

the criteria are not homogenously distributed to the entire area, it is expected that a higher port 

identity rate will present a smaller space in the destination. In other word, as the port identity 

criteria spread more around the region rather than centralize around a small portion of the entire 

port-destination, the better the port identity can be represented with a higher level (desired 

result).  

Figure 4. The port identity distribution map (< 70 %; < 80 %; < 90 %; < 

93 %). 

 

Source: Authors. 

As illustration the Figure 4, the highest rate scenario (93 %) shows that the smallest area, as 

long as covering the cruise port in the destination, represents the highest port identity rate 

scenario (93 %). The cruise port in the research area is located inside the selected port-

destination boundaries even at the highest identity rate scenario (93 %) under consideration it 

was represented in the smallest area. To sum up, although as shown in the map at the bottom 

right on the Figure 4, the Cruise Port of Bodrum remains within the boundaries of the area 

where the identity is highly represented, while still the second most important criterion (natural 

places, shown grey color at the north on the map) of the port identity is almost completely 

outside of the map 

By looking at the port identity distribution map (Figures 2-3-4) which was created, for Bodrum, 

it has resulted that the geographic position of Bodrum Cruise Port reflects the identity at a level 

of 93 %. Also, as a result of spatial analysis, it was observed that the port identity that is 

distributed across the whole destination at least a level of 53 %.  

Four basic scenarios were obtained via the port identity map that was created in GIS (Figure 4). 

Different scenarios can be created according to the needs of map users. For example, decision 

makers may want to spread an important criterion in identity to a space. Or, he may want to 



increase natural areas to spread the natural identity to the space. In such cases, the port identity 

map can facilitate spatial decision process related to the port destination. 

 

3. CONCLUSIONS 

The port identity, as phenomenon was pointed out several times in the literature due to its 

geographic characteristics and its role in setting a coordination among cruise stakeholders 

(Broeze, 1985; Port Everglades Final Art Master Plan, 2009; Hooydonk 2009; Gui & Russo, 

2011; McCarthy & Romein, 2012; CGP, 2012; GEKA, 2014; OECD, 2015). This paper shows 

that the identity which is defined by quantitative (spatial, geographic) criteria can be digitalized 

and visualized because local characteristics of a port-destination are connected with a specific 

location such as monuments, parks, beaches, commercial centers etc.  In cruise tourism, port 

identity concept has potential to be more important than other commercial ports. 

Ships/passengers visit many ports in one cruise, but there should be some locations which will 

be stay in passenger mind with identities. Port identity is observed and felt by both travelers 

and locals. There are some studies about the importance of local identities (Dredge ve Jenkings, 

2003; Shao, 2014) in residents’ life. For cruise tourism activities, due to its nature, port identity 

should be developed and preserved both for locals and for visitors. To do this, the method that 

explained in this study can be used to develop a cruise port- destination taking into account its 

identity.  

Port identity distribution map or port identity map created in this study is proposed as a useful 

decision support tool for decision-makers on their local and regional spatial planning and cruise 

destination planning. It is thought that, the port identity mapping by using GIS based MCE may 

bring not only a novel and unique approach in decision making process for destination 

development but also may contribute to the geographical approaches to cruise tourism which is 

a gap in the literature (Tsiotas et al., 2018). 

When using the port identity map as a decision support tool for cruise port-destination it 

provides advantages to decision makers. The most important advantages offered by decision-

making approaches supported with the GIS-supported for decision-makers are; to produce rapid 

and instant scenarios based on relevant constraints and criteria; to see which reason could not 

be achieved by what important criterion, and to create alternative scenarios without much cost 

(Figure 2-3-4). Mapping the port identity by the GIS applications also facilitates the 

implementation of appropriate action plans by creating visually varied scenarios on the map. 

Thus, the non-conformities considering the port identity can be discovered through different 

scenarios that produced quickly and effectively based on objective data via the port identity 

distribution map. In this study only basic scenarios were created to illustrate how the method 

works. The method of AHP combination with GIS provide an opportunity to provide 

information about how compatible and consistent they are those who evaluate the identity 

criteria, which are advised to be local stakeholders. In Bodrum case, consensus level was found 

83.9 %. It can be derived from this indicator that the port identity has a power to combine people 

in a common point. 

Consideration of the port identity in a port-destination development process can help to 

maximize benefits and ameliorate or mitigate problems based on land-use (McCarthy & 

Romein, 2012). In theory, existing more space across the port-destination with high identity 

level means that more time is required for passengers in their visit to a port. This may be defined 



a risk for cruise ship operator’s earnings but it is an opportunity to the benefit of local 

businesses.  In addition to this, develop a proper distribution of port identity to a broader space 

around the port can stronger the relationship between port and city. Unlike traditional overnight 

tourists (Arbel & Pizam, 1977), cruise passengers mostly prefer to visit as many different 

attraction sites as possible. Port cities which are developed with their identity can optimize both 

passenger time outside ship and cruise earning. Although coastal areas have many conflicts 

while taking spatial decisions considering limited benefit to local in the case of cruise tourism, 

the port identity can be seen as sustainable catalyzer for the economic development which bring 

decision makers together. 

In this study field observation and stakeholder interviews were utilized for determining 

boundaries of the research area considering time and cost constraints. However, future studies 

are recommended to apply different techniques for defining geographic boundaries of a cruise 

port hinterland. It is expected that different cruise port destinations would give different result. 

Because sizes, characteristics and shortly the identities will be different from one place 

comparing to other. As regarding Bodrum case, it is a pilot study area for application that 

selected to demonstrate the method for mapping the port identity. For future studies, decision 

makers or practitioners can work with other appropriate areas in different sizes considering 

cruise potential of a port-destination. Sea areas can also be added in the port identity mapping 

process if it has touristic characteristics such as sailing and diving locations. In this case, a 

similar question may raise for maritime spatial planning issue.  As a new method, the port 

identity mapping processes such as determining the hinterland of a cruise port, determination 

of the criteria that define the port identity are needed to development and improvement via 

further studies. 
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