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The tourist attraction of a cruise itinerary is composed of the on board experience plus the shore-
based experience. Due to the positive dynamism of the cruise industry since the beginning of
the twenty-first century, cruise lines are driven to innovate to create new experiences that help
maintain high demand rates. From the point of view of creating new experiences on land, cruise
lines move their vessels from one destination region to another to maximise the vessel’s occu-
pancy and to offer itineraries with a wider variety of shore-based attractions. These new itinerary
designs lead to alterations in the seasonality patterns of the neighbouring regions. In this work,
the 17 most important cruise ports located in the northeast quadrant of the Atlantic Ocean are
analysed to find groups of ports with homogeneous seasonality patterns using clustering tech-
niques. The analysis showed two different seasonality patterns. Consequently, some implications
to improve the use of the ports of both clusters are included.
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1. INTRODUCTION. Cruise tourism is composed of the tourist attractions available at
the destinations that form the itinerary in addition to on board entertainment and leisure
facilities, amenities and services. One of the most differentiating features of cruise tourism
with respect to other tourist typologies is that the accommodation facility, that is, the ves-
sel, moves from destination to destination. Therefore, the cruise vessel has the threefold
function of accommodation facility, means of transport and tourist attraction. This article
analyses the relationship between the changes in the cruise market and the consequences
of such changes for the itinerary design process related to cruise seasonality patterns.

From 1990 to 2017, the number of worldwide ocean cruise passengers grew, on average,
by 7·37% yearly. The positive path seems likely to continue as forecasts indicate an average
growth rate of 3·15% yearly until 2020 (Cruise Market Watch, 2018). This superb growth
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rate, which is accompanied by a greater number of repeat cruise passengers, has encouraged
cruise lines to reinvent themselves continuously to offer new experiences, which is done
in three ways: (1) creating new experiences on board through new facilities (Cruise Trade
News, 2018; MSC Cruises, 2018); (2) within a cruise region, varying the itineraries offered,
including ports with different characteristics (Jeon et al., 2019; Luković and Božić, 2011),
and (3) seeking out new cruise regions (Pallis, 2015; Wang et al., 2017). Therefore, these
factors have a direct impact on the process of cruise itinerary design, as the itinerary is
the core element of cruise traffic. The Caribbean Sea and the Mediterranean Sea are the
two most popular cruise regions: in 2017, they accounted for 35·4% and 15·8% of the
deployed cruise ship capacity, respectively. Additionally, there are six more major cruise
regions plus a set of emerging destinations. Each of these registered the following deployed
capacity in 2017: Europe (without the Mediterranean) 11·3%, China 6·0%, Australia/New
Zealand/Pacific 6·0%, Asia (without China) 4·4%, Alaska 4·3%, South America 2·1% and
emerging destinations 14·6% (CLIA, 2017).

The cruise industry has entered a mature stage in North America (Jones, 2011), the
largest cruise source market in the world, as growth of the new-to-cruise segment dimin-
ishes (Sun et al., 2018), which forces cruise lines to reinvent themselves to offer new cruise
experiences. Consequently, the number of repeat cruise passengers is increasing, forcing
cruise lines to innovate their itineraries to offer a novel experience to these passengers and
thus maintain their interest in cruising. In fact, tourism research has identified a variety
of differences between new and repeat cruise passengers, for example, in terms of demo-
graphics, behavioural factors, preferences or expenditure patterns (Choo and Petrick, 2012;
Hosany and Witham, 2010). Moreover, cruise lines move ships to other regions to develop
new markets where growth potential is stronger (Sun et al., 2014).

This paper focuses on a cruise region located between the two most popular regions,
the north-eastern sector of the Atlantic Ocean, because it is the only region available
for intermediate calls in repositioning itineraries between the west coast of the Atlantic
Ocean and Europe. This sector is composed of the archipelagos of the Canary Islands,
Madeira and Azores and by the mainland Atlantic coast of Morocco, Portugal and Spain
(see Figure 1). For instance, the deployed capacity in the Canary Islands in 2017 was 2·0%
(Cruise Industry News, 2017). Additionally, this study examines the northeast sector of
the Atlantic Ocean because there is a lack of research focus on this region (Esteve-Perez
and Garcia-Sanchez, 2015; Tichavska and Tovar, 2015). The goals of this article are (1) to
show whether cruise seasonality patterns are associated with destination regions and not
with ports in isolation, and (2) to determine cruise traffic seasonality patterns present in the
area of study which are influenced by the need to provide new destination regions due to
growing demand.

The main contributions of this research are (1) the proposal of a ‘dynamic’ classification
of cruise ports by size, and (2) the identification of two port clusters with different season-
ality patterns through the application of cluster analysis. The results obtained through this
research are of interest to port managers and tourist hinterlands because they offer informa-
tion on cruise port sizes and the effects that the changes in the cruise market have on the
seasonality patterns of the destination regions. The results are also of interest to cruise lines
because they offer information on different seasonality patterns, which are a consequence
of the interdependence between neighbouring destination regions.

The remainder of the article is organised as follows: Section 2 provides a brief literature
review on the relationship between transport of cruise passengers and global deployment
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Figure 1. Northeast sector of the Atlantic Ocean highlighting the area of analysis.
Source: Author’s elaboration through Google (2018).

of vessels, and the issues related to cruise itinerary design. Section 3 describes the data
and presents the methodological approach to determine seasonality patterns and to classify
ports into clusters. Section 4 reports the empirical results, and the implications of these
results are discussed in this section. Section 5 presents the investigation’s conclusions.

2. BACKGROUND: RELATIONSHIP BETWEEN TRANSPORT OF CRUISE
PASSENGERS AND GLOBAL DEPLOYMENT OF CRUISE VESSELS. Cruise
itineraries are executed via the deployment of vessels in a specific geographic cruise region
(Pallis, 2015). From a geographical point of view, a cruise itinerary encompasses three
areas: (1) the sea area where the itinerary occurs; (2) the ports, homeport and ports of call
that compose the itinerary; and (3) the tourist hinterland visited at each call.

2.1. Types of cruise itineraries. Cruise regions can be classified into two types:
annual (perennial) and seasonal. In annual regions, cruising activity remains active through-
out the year, albeit with differences in the deployed capacity from one season to another.
The Caribbean and the Mediterranean are examples of annual regions because cruise ves-
sels are present in the region throughout the year. In these regions, regular itineraries are
offered year-round. In seasonal regions, cruising activity only occurs during a specific
period or season. Seasonal regions can be explained primarily by weather-related factors
that make it difficult to sail during specific seasons of the year. The main weather-related
factors associated with the off-season are a high probability of maritime storms, significant
wave height, low temperatures and a high probability of strong winds. Alaska and Northern
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Figure 2. Example of a small-scale itinerary. Source: Authors using Google (2018).

Europe are examples of seasonal regions because there is no deployed cruise ship capac-
ity for certain months every year. Therefore, regular itineraries are offered only during the
active season.

Gramolini et al. (2013) proposed a spatial scale of the use of the sea structured at three
levels: small, medium, and large. Cruise traffic mainly uses the sea on a medium and large
scale. The small scale comprises itineraries with a duration of three to four days trav-
elling approximately 800 nautical miles (see Figure 2). The medium scale, which is the
most demanded, is associated with sailings to develop itineraries that typically last five to
ten days (see Figure 3). For instance, a medium scale itinerary can be associated with an
itinerary that travels along a loop of 1,700–1,800 nautical miles and takes eight days to
complete the trip. The large scale develops itineraries of more than ten days, which are
mainly represented by repositioning and round-the-world itineraries (see Figure 4). The
goal of repositioning cruises is to move the vessel from a destination region in which the
peak season has ended to another in which the peak season is about to begin. These migra-
tions between destination regions are performed to position the vessel in regions where
the vessel occupancy ratio and revenue per passenger in each itinerary are maximised.
However, the repositioning of ships is not an easy decision to make since a repositioning
decision is subject to a comparison between the opportunity cost of laying up the vessels
to the potential operating profit after taking into account the cost of repositioning (Wang
et al., 2015). The interregional repositioning of cruises may give rise to transoceanic sail-
ings. For example, a repositioning route between the east coast of the United States of
America (USA) and Northern Europe that calls at the ports of Fort Lauderdale–Ponta
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Figure 3. Example of a medium-scale itinerary. Source: Authors using Google (2018).

Figure 4. Example of a large-scale itinerary. Source: Authors using Google (2018).

Delgada (Azores)–Lisbon–Vigo–A Coruña–Le Havre–Southampton travels 4,767 nautical
miles and takes 15 days.

According to Hall (1999) and Kwan and Weber (2008), in relation to the supply side
of tourism transport, perhaps four general spatially expressed roles can be identified: (a)
linking the source market to the host destination; (b) providing mobility and access within a
destination area/region/country; (c) providing mobility and access within an actual tourism
attraction; and (d) facilitating travel along a recreational route, which is itself a tourism
experience. The transport component of a cruise itinerary mainly adopts the fourth role.
However, some itineraries also adopt the first role because some itineraries start in the
homeport of the cruise passenger source market, but the target cruise region is situated far
from the homeport. Then, the linkage of the source market and the host cruise destination
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is made by the cruise vessel itself. Examples of that are an itinerary that has Southampton
(United Kingdom (UK)) as a homeport but whose target region for the itinerary is the
Western Mediterranean Sea, or an itinerary through the islands of the Eastern Caribbean
Sea using Fort Lauderdale (USA) as a homeport. In other cases, the connection between
the source market and the host cruise destination is made by air transport, resulting in fly
and cruise itineraries.

2.2. Requirements to design cruise itineraries. In designing small and medium
itineraries, first, the cruise line chooses a vessel with specific facilities that will execute the
itinerary, after which the destination region is selected. The next step involves selecting the
homeport from which the itinerary will be developed. Homeports should be strategically
located in a geographic area in which attractive inland destinations and port cities are abun-
dant and are in close proximity to ensure that cruise lines can offer competitive and flexible
itineraries (Bagis and Dooms, 2014). Moreover, homeports should be well connected to
source markets; for instance, ‘close to home’ ports (also called ‘drive to ports’) increase the
likelihood of cruising (Rodrigue et al., 2017). ‘Must see’ ports and other ports of call are
necessary for the itinerary. ‘Must see’ ports are world-famous destinations that are neces-
sary for all itineraries because they attract passengers and form the most compelling feature
of the cruise itinerary (Pallis, 2015). Finally, other ports of call are then needed to complete
the itinerary. The optimal sequence of visiting the ports of call is mainly determined by
geographical distance (Wang et al., 2016). This geographical dependence results in a nega-
tive spatial relation for a range of short distances between ports, which becomes positive at
intermediate distances and becomes negative again for large distances (Esteve-Perez and
Garcia-Sanchez, 2017a). To determine the optimal distance between two ports of call, the
speed of the vessel and its associated fuel consumption must be kept in mind because fuel
costs are extremely important for the vessel’s profit account. Therefore, a cruise port needs
to be located close to or within an area where cruise ships operate (McCalla, 1998).

According to Rodrigue and Notteboom (2013), vessel deployment strategies and
itinerary design are affected by two key factors: market circumstances and requirements and
pure operational considerations. In the former, concepts include the seasonality in demand,
the optimal duration of a cruise vacation, the balance between sailing time and shore time,
the existence of ‘must see’ destinations and overall guest satisfaction. In the latter, the
berthing capacity of and nautical accessibility of ports, the distance between ports of call
and the synchronisation with air transfers are considered.

Marti (1990) stressed that the geographic concepts of ‘site’ and ‘situation’ contribute
to a greater understanding of the ports selection process. ‘Site’ refers to a physical factor,
whereas ‘situation’ is a notion that can include either physical or cultural qualities. Follow-
ing McCalla (1998), the degree of attractiveness is related to the situation of the port. The
situation can be broken into two elements: the situation relative to the market of potential
cruise passengers and the situation relative to the destinations to which cruise travellers
wish to go. Additionally, ‘situation’ refers to the local and regional land-based attractions
because shore excursions are an integral part of the cruise vacation.

The demand for a cruise product is complex because itineraries of varied lengths and
several ports of call, different cabin categories, various on board amenities and activities,
and many spending opportunities on the vessels and on the excursion are available (Kwort-
nik, 2006). The important consumer behaviours appear to be at the time of booking a cruise
in concepts such as trip duration, travel distance to the homeport, price paid for the cruise
fare, cabin-type selection and price paid for each cabin type (Sun et al., 2018).
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The itinerary has to be seen as a whole since the product sold is the set of destinations
that form the itinerary. Thus, the itinerary has to meet a series of requirements associ-
ated: (1) the type of ports composing the itinerary must combine ‘must see’ ports with
other types of ports, such as ‘discovery’ ports; (2) the experiences offered at each port
and, therefore, the overall satisfaction of the passenger with the itinerary; and (3) the dis-
tances between ports since there must be a balance between sailing time and the duration
that the ship remains in port. Hence, cruise ports and cruise lines need each other to cre-
ate itineraries with a heterogeneity of ports and experiences. Seasonality is an important
factor because in certain regions, itineraries can be offered only during some months due
to weather conditions. In addition, each cruise destination region offers different tourism
experiences. For instance, the Caribbean is associated with a belt of islands that offers a
wide variety of landscapes and cultures. The Mediterranean is associated with culture and
traditional attractions, and monuments are the main tourist attractions in Italy, Spain and
Greece. In the Eastern Mediterranean, the Greek islands constitute one of the main attrac-
tions. The Baltic Sea is associated with historical cities with a well-known cruise route that
travels along the capitals of the Baltic Sea: Copenhagen, Helsinki, Riga, Saint Petersburg,
Stockholm and Tallinn.

Therefore, cruise lines, ports and destination regions are impacted by seasonality. For
cruise lines, seasonality means that they have to reposition their vessels during a period
of the year to another destination with greater demand in order to maximise the vessel’s
occupancy. For homeports and ports of call, seasonality means that revenues associated
with the cruise ship activity on their docks are reduced, or even disappear, during the low
season. This is a key issue as the required investment in infrastructure for cruise ships is
huge and, in most cases, it has exclusive use for cruise traffic. Finally, for destinations, the
seasonality creates a fluctuation in the income from cruise passengers, crew members, and
services required by the ship during its call.

3. DATA AND METHODOLOGY. In this section, the data and methodology to per-
form the analysis is presented. Through this analysis it will be determined whether the
seasonality patterns are associated with destination regions more than with ports in isola-
tion, and the seasonality patterns present in the analysed region. First, the features of the
port sample are presented. Second, the technique to determine the seasonality pattern of
each port and classify them by groups with homogeneous seasonality patterns is presented.
Specifically, seasonality pattern refers to the changes in a time series of cruise passenger
movements representing intra-year fluctuations that are stable year after year, identifying,
therefore, the periods of peak and low season. Ports with homogeneous seasonality patterns
refer to ports that have similar seasonality patterns.

3.1. Data. The analysis was performed using a sample of 17 ports located on the
archipelagos of the Azores, the Canary Islands and Madeira and on the Atlantic coast of
Morocco, Portugal and Spain. The ports of the sample were selected with the criteria that
they had registered an average of more than 35,000 cruise passengers per year during the
period from 2007 to 2016, and, therefore, that they had registered more than 350,000 cruise
passengers cumulatively during the same period; see Table 1. Ports with less than 35,000
cruise passenger movements per year were excluded from the analysis because cruise traffic
is not consolidated in these ports. In addition, they have high fluctuations in cruise passen-
ger movements from one year to another. Excluding these ports does not modify the results
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Table 1. Average yearly and cumulative cruise passenger movements of the ports of the sample during the
period 2007–2016.

Average cruise Cumulative cruise
passenger movements passenger movements

Port Country yearly during 2007–2016 during 2007–2016

Santa Cruz de Tenerife Spain (Canary Islands) 527,497 5,274,967
Funchal Portugal (Madeira) 485,460 4,854,602
Lisbon Portugal 469,573 4,695,733
Las Palmas de Gran Canaria Spain (Canary Islands) 409,291 4,092,912
Cádiz Spain 325,014 3,250,143
Arrecife Spain (Canary Islands) 313,667 3,136,669
Casablanca* Morocco 236,506 1,419,036
Vigo Spain 203,928 2,039,283
Santa Cruz de La Palma Spain (Canary Islands) 184,541 1,845,414
A Coruña Spain 105,474 1,054,739
Tangier* Morocco 100,594 603,562
Puerto del Rosario Spain (Canary Islands) 87,723 877,227
Agadir* Morocco 75,007 450,039
Ponta Delgada Portugal (Azores) 70,700 707,004
Bilbao Spain 56,909 569,089
Leixoes Portugal 46,581 465,812
San Sebastián de La Gomera Spain (Canary Islands) 40,557 405,568

∗Note: For Agadir, Casablanca and Tangier only the figures for the period 2010-2016 were available.
Source: Authors using statistics of Port Authorities.

because of the low amount of cruise traffic that they register. For instance, Horta (Portugal)
and Gijón (Spain) registered 8,568 and 11,616 average cruise passenger movements per
year during the period from 2007 to 2016, respectively. Moreover, some excluded ports did
not register cruise traffic for several years of the period 2007–2016.

This paper proposes a ‘dynamic’ classification of ports by size, structured in three sizes.
In the literature, it is possible to find different classifications of the size of ports by referenc-
ing the number of cruise passengers; however, they are ‘static’ classifications. Examples of
these classifications can be found in MedCruise (2008; 2017), Pallis (2015), and Rodrigue
et al. (2017). A ‘static’ classification does not capture the effects of the evolution of the
cruise industry at the global level and therefore may become obsolete in a short period
of time. A ‘dynamic’ classification has the advantage of capturing how the ports have
followed changes in the cruise industry.

The proposed size classification, in addition to being ‘dynamic’, aims to be applicable
to any cruise region in the world in order to compare the port sizes of different regions.
Following the ‘static’ classifications included in the literature, the proposed classification
is as follows: ‘small’, ‘medium’, and ‘major’. This ‘dynamic’ classification was defined
by indexing them to the worldwide number of cruise passengers corresponding to each
year. Then, the sizes are as follows: ‘small’ (less than 1% of the worldwide cruise passen-
gers/year), ‘medium’ (between 1% and 5% of the worldwide cruise passengers/year), and
‘major’ (more than 5% of the worldwide cruise passengers/year).

3.2. Methodology. The variable used to perform the seasonality analysis was the total
number of cruise passenger movements. This variable was selected because it has the high-
est precision in measuring the cruise traffic registered in each port. The first step in the
analysis was to determine the cruise traffic seasonality pattern of each port in the sample.
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This seasonality analysis was conducted using a time series composed of 120 observations
corresponding to each port’s monthly registers for the period from 2007 to 2016 (Agence
Nationale des Ports, 2017; Portos dos Açores, 2017; Porto de Leixoes, 2017; Porto de Lis-
boa, 2017; Portos da Madeira, 2017; Puertos del Estado, 2017). It should be noted that for
the ports of Agadir, Casablanca, Leixoes and Tangier, the seasonality pattern was calcu-
lated using a time series of 72 observations from 2011 to 2016 because of the availability
of cruise passenger statistics. For each port, the time series follows a multiplicative model.
In this type of time series, the seasonal component is measured by an index called the Sea-
sonal Variation Index (SVI). This index, which is expressed as a percentage, represents
the value fluctuation of the series with respect to the value of the annual average trend
(Rey-Graña and Ramil-Díaz, 2007).

A cluster analysis was conducted to classify the ports of the sample in clusters with
homogenous cruise seasonal patterns. Cluster analyses are widely used in the field of trans-
portation research, for example, one can find the works of Chin-Shan et al. (2005), De Oña
et al. (2016), Ducret et al. (2016), and Pritchard et al. (2014).

Cluster analysis is a method for partitioning a set of observations into groups to
maximise both the homogeneity and heterogeneity among the clusters. Cluster analysis
techniques can be classified as hierarchical or partitioning. One of the attractive features
of hierarchical techniques is that they do not assume any particular number of clusters
that are fixed a priori. Starting with n classes representing n statistical units, hierarchical
clustering produces a single class that contains all n units. A commonly used approach
in hierarchical clustering is Ward’s method. Ward’s cluster method minimises the within-
cluster sum of squares over all partitions at each stage of the clustering procedure (Hair
et al., 1998). Since the cruise port network has a clear hierarchical structure based on
the necessary mix of types of ports in an itinerary, Ward’s method appears appropriate
to agglomerate the ports into homogeneous clusters according to cruise traffic seasonal
patterns.

4. RESULTS AND DISCUSSION. This section is devoted to the results obtained from
applying the proposed ‘dynamic’ classification to the sample of 17 ports, the analysis to
determine the seasonality pattern for each port, and the cluster analysis. Next, it includes
a discussion of the results regarding the relationship between the seasonality patterns
obtained and the interdependence of the set of ports of the quadrant analysed with other
cruise destination regions.

4.1. Results. In Table 2, the results of applying the proposed classification, (‘small’,
‘medium’ and ‘major’) presented in Section 3.1, to the sample of 17 ports during the period
from 2007 to 2016 are summarised. The ports of Las Palmas de Gran Canaria, Arrecife and
Puerto del Rosario are managed by the same port authority, the Las Palmas Port Author-
ity. In addition, the Port Authority of Santa Cruz de Tenerife manages the ports of Santa
Cruz de Tenerife, Santa Cruz de La Palma and San Sebastián de La Gomera. The sam-
ple is composed of ‘small’ and ‘medium’ ports; no port is considered ‘major’. The main
behaviour pattern is that the ports have maintained the same size throughout the analysis
period, which indicates that they have adapted and evolved in the same way as the global
cruise industry.

The absence of ‘major’ ports is because this sector is mainly used as an intermediate
call in repositioning itineraries between the two most important cruise destinations in the
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Table 2. Classification of the ports in the sample according to the proposed sizes.

Year

Port 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

A Coruña S. S. S. S. S. S. S. S. S. S.
Agadir NA NA NA S. S. S. S. S. S. S.
Arrecife Med. Med. Med. Med. Med. Med. Med. Med. Med. Med.
Bilbao S. S. S. S. S. S. S. S. S. S.
Cádiz Med. Med. Med. Med. Med. Med. Med. Med. Med. Med.
Casablanca NA NA NA Med. Med. Med. Med. Med. Med. S.
Funchal Med. Med. Med. Med. Med. Med. Med. Med. Med. Med.
Las Palmas Med. Med. Med. Med. Med. Med. Med. Med. Med. Med.
Leixoes S. S. S. S. S. S. S. S. S. S.
Lisbon Med. Med. Med. Med. Med. Med. Med. Med. Med. Med.
Ponta Delgada S. S. S. S. S. S. S. S. S. S.
Puerto del Rosario S. S. S. S. S. S. S. S. S. S.
San Sebastián de La Gomera S. S. S. S. S. S. S. S. S. S.
Santa Cruz de La Palma S. S. S. Med. S. S. S. Med. S. S.
Santa Cruz de Tenerife Med. Med. Med. Med. Med. Med. Med. Med. Med. Med.
Tangier NA NA NA S. S. S. S. S. S. S.
Vigo Med. Med. Med. Med. Med. Med. S. S. S. S.

Note: S.: Small; Med.: Medium; Maj.: Major; NA: Not available.

world. Therefore, the main function of the ports in this sector is to balance the sailing time
and shore time in repositionings between the two Atlantic shores.

Table 3 shows the values of the monthly SVI obtained for each port during the period
analysed. A month with an SVI value higher than 100% indicates that the cruise passen-
ger movements of that month are above the annual arithmetic average. A month with an
SVI value lower than 100% indicates that the cruise passenger movements of that month
are below the annual arithmetic average. All the ports in the sample exhibited seasonal
variations in cruise traffic. Some ports have no cruise activity in certain months, such
as Bilbao (February) and Puerto del Rosario (July and August). Furthermore, there are
remarkable differences between peak-season months and low-season months for each port.
For instance, the cruise activity in the port of Ponta Delgada multiplied by a factor of 250
between the least active month (July) and the busiest month (April). In the case of the port
of Las Palmas, the cruise activity in November (the busiest month) was 19 times higher
than in July (the least active month). Through the results shown in Table 3, peak-season
months and low-season months for each port were obtained. Using the SVI as an input
variable, the next step was to conduct a cluster analysis of the 17 ports to identify groups
of ports with homogeneous seasonality patterns.

The structure of the dendrogram (a diagram that shows the hierarchical relationship
between objects in cluster analysis) (see Figure 5) generated by clustering suggested divid-
ing the ports into two homogeneous classes. The dendrogram also represents the distance
between the joined elements. However, the distances are not represented in the original
scale but on a standardised scale of 25 points.

South Cluster. Includes nine ports: Agadir, Arrecife, Casablanca, Funchal, Las Palmas,
Puerto del Rosario, San Sebastián de La Gomera, Santa Cruz de La Palma and Santa Cruz
de Tenerife. The ports of this cluster are characterised by a seasonal pattern with only one
peak season during the year (see Figure 5). Depending on the port, the peak season begins
in October or November and ends in March and, mainly, April; see Table 3.
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Table 3. Monthly seasonal variation index of cruise passenger movements registered in each port of the sample during the period analysed.

SVI (%)

Port/Month January February March April May June July August September October November December

A Coruña 34 26 49 151 194 67 55 100 238 123 90 74
Agadir 184 138 164 139 33 15 16 17 15 79 195 204
Arrecife 138 125 146 134 49 25 21 28 45 150 175 164
Bilbao 5 0 7 104 246 110 144 164 267 123 26 2
Cádiz 28 21 51 163 158 76 78 100 175 166 126 57
Casablanca 115 83 111 123 58 34 23 52 93 184 179 144
Funchal 131 100 148 156 54 24 18 23 54 139 184 170
Las Palmas 145 142 163 118 36 17 10 20 45 137 187 180
Leixoes 34 7 31 131 171 92 103 113 267 125 84 42
Lisbon 31 20 43 146 155 67 84 107 188 178 113 68
Ponta Delgada 51 47 94 350 224 7 1 7 70 168 125 56
Puerto del Rosario 188 176 206 94 0 2 0 0 36 135 168 194
San Sebastián de La Gomera 158 128 152 115 4 16 5 21 21 89 162 329
Santa Cruz de La Palma 133 126 151 106 30 15 22 25 58 124 190 219
Santa Cruz de Tenerife 143 128 159 134 41 17 12 21 43 136 181 185
Tangier 94 74 74 115 128 76 84 101 91 138 117 108
Vigo 16 7 25 103 185 115 121 128 221 172 65 42

SVI = 100% is equal to the value of the annual average.
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Figure 5. Dendrogram with clusters obtained and associated seasonality patterns of each cluster.
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North Cluster. Includes eight ports: A Coruña, Bilbao, Cádiz, Leixoes, Lisbon, Ponta
Delgada, Tangier and Vigo. The ports of this cluster are characterised by a seasonal pattern
with two peak seasons during the year (see Figure 5). The first peak season includes April
and May. The second peak season runs from August to November, although it should be
noted that depending on the port, there are some changes in the months that compose the
peak season; see Table 3.

4.2. Discussion of the results. The results obtained show that seasonality patterns are
associated with regions and not with ports in isolation. In fact, this study detected two port
clusters with homogeneous seasonality patterns. The ports of the South Cluster are situated
in the southern half of the northeast quadrant of the Atlantic Ocean; see Figure 6. This
cluster exhibits a seasonal pattern with only one peak season from October through April
of the following year, whereas the ports of the North Cluster are located in the northern half
(see Figure 6) and has two peak seasons: one from April through May and another from
August through November.

In the geographic area of the South Cluster, the deployed capacity remains constant or
even increases from the beginning of the peak season in October until the end in April of
the following year, which leads to a peak season of seven months. Cruise lines use that
area as an intermediate call in repositioning itineraries between the Caribbean Sea and the
Mediterranean Sea. Vessels call in March and April when they sail to the Mediterranean at
the beginning of the peak season and in October and November when they return mainly
to the Caribbean at the beginning of the peak season there. Moreover, it should be noted
that the Mediterranean Sea has its peak season from May to October (Esteve-Perez and
Garcia-Sanchez, 2017b). Furthermore, cruise lines also deploy vessels in the South Cluster
to develop regular winter itineraries between October and April of the following year.

The deployed capacity in the North Cluster follows a different pattern. Vessels are posi-
tioned on the Atlantic coast of Portugal and Spain and in the area of the Strait of Gibraltar
in April and May, mainly from the Caribbean Sea — that is, an interregional reposition. In
May, part of the deployed capacity is repositioned to the North Sea and Baltic Sea since the
season starts there; an intraregional reposition. Vessels remain in that destination until the
end of the season in September. Then, vessels sail again to the surroundings of the Strait
of Gibraltar and the Atlantic coast of Spain and Portugal to stay until November, at which
time they sail to winter destinations on the west coast of the Atlantic Ocean. This opera-
tional pattern, that includes two repositioning sailings, partially explains the two (separate)
peak seasons obtained for the ports of the North Cluster, which lead to five peak-season
months.

Additionally, in the North Cluster during June and July, some cruise activity remains
that is higher than that registered during the winter months. The North Cluster is a start-up
summer cruise destination, whereas in the South Cluster, cruise activity falls dramat-
ically during the summer months because vessels are deployed in other neighbouring
destinations.

The obtained clusters appear to be associated with a strong transport-cost component to
optimise the deployment of vessels throughout the year. In the transport of cruise pas-
sengers, the role and relevance of geography has also been noted by several authors.
For instance, Charlier (1999) noted the seasonal complementarity between Caribbean and
European destinations. Furthermore, Rodrigue and Notteboom (2013) revealed that the two
main cruise markets in the world, the Caribbean and European regions, are interconnected
through the repositioning of vessels to cope with variations in seasonal demand.
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Figure 6. Geographical position of each cluster inside the analysed area and associated seasonality patterns for each. Source: Authors, partially using Google (2018).

https://doi.org/10.1017/S0373463319000237 Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S0373463319000237


NO. 6 SEASONALITY PATTERNS IN THE CRUISE INDUSTRY 1431

Therefore, the seasonality patterns found are closely related to the fact that the Caribbean
and European destination regions are interconnected from the point of view of transport
of cruise passengers. Related to a port’s geographic position, Hayuth and Fleming (1994)
explain the success of a container port in the intermediacy but not in the centrality. Interme-
diacy refers to an en route location — that is, the port is located relative to where containers
originate and where they are destined. It is possible to apply a similar reasoning to cruise
traffic, both at the destination region level and, within a cruise destination, at the cruise port
level. The seasonality patterns of the North Cluster and South Cluster are conditioned by
the peak season months in the Caribbean Sea, the Mediterranean Sea and Northern Europe.
According to Charlier and McCalla (2006), the seasonal factor is crucial in the transport of
cruise passengers.

The seasonality patterns obtained in this work also highlight the interdependence
between destination regions, which determines each destination’s seasonal factor. There are
three elements that determine the seasonal factor of destination regions: (1) weather con-
straints, (2) the demand of each destination region, and (3) the market demand to create new
shore-based experiences in the itineraries. Therefore, the changes in cruise market demand
and the response of cruise lines to them have important consequences for the present and
future of transport of cruise passengers. The need to seek new shore-based experiences
could offer new opportunities for both clusters obtained. In addition, as the seasonal pat-
terns obtained show periods of low activity for both clusters, the question arises of how
to improve the use of the ports of both clusters. The North Cluster could be reinforced as
a summer destination if more cruise vessels were deployed from June to August. There-
fore, the peak season could be transformed to a continuous peak season, whereas the South
Cluster could consolidate its branding as a winter destination if a greater transport capacity
was deployed to develop regular itineraries in the region. Additionally, the increase of the
deployed capacity in other winter destinations on the west shore of the Atlantic Ocean,
such as South America, could be associated with higher calls of repositioning itineraries
for the South Cluster.

5. CONCLUSIONS. Cruise tourism represents one of the closest relationships between
transport and tourism because, in this particular case, the accommodation facility moves
from destination to destination. To continue attracting cruise passengers, mainly repeat cus-
tomers, cruise lines have to diversify destinations and promote new ones. Undoubtedly this
affects the configuration of itineraries. This strategy requires repositioning vessels between
destination regions, which is made at the intraregional and/or interregional level.

The analysis of a region used as an intermediate call in repositioning itineraries between
the two most popular cruise destinations explains the general behaviour registered, in which
the size of each port is maintained through the analysis period, which highlights that these
ports have evolved in the same way as the global cruise industry.

The analysis developed in this work has shown two port clusters with different seasonal-
ity patterns that are explained by the interrelation between destination regions. In addition,
the clusters show that cruise seasonality patterns are associated solely with destination
regions and not with ports in isolation. Each cruise destination region is not a ‘watertight
compartment’. Moreover, the geographical position of each port in the northeast quadrant
of the Atlantic Ocean explains its particular function in the cruise traffic. The South Cluster
has a twofold function and a peak season of seven months. On the one hand, it is a winter
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Figure 7. Conceptual representation of the functions of obtained clusters. Source: Authors, partially using
Google (2018).

(of the Northern Hemisphere) cruise destination. On the other hand, it is a ‘link’ destination
in interregional repositioning itineraries between the Caribbean Sea and the Mediterranean
Sea and vice versa. The North Cluster has a threefold function. It is a ‘link’ destination in
interregional itineraries plus a ‘link’ destination in intraregional itineraries and a start-up
summer cruise destination. At interregional level, it links repositioning itineraries between
the west coast of the Atlantic Ocean and Europe, whereas at the intraregional level, it links
repositioning itineraries but, in this case, to and from Northern Europe. Furthermore, it has
a peak season of five months separated into two periods; the first season composed of two
months and the second of three months. The results of the analysis yield the interconnectiv-
ity between destination regions regarding their seasonal factor (see Figure 7). For instance,
the Caribbean Sea, the northeast quadrant of the Atlantic Ocean, Mediterranean Sea and
Northern Europe are interconnected in the deployment of vessels throughout the year.

The seasonality pattern of cruise destinations is not only conditioned by both weather
and market demand constraints, but also by seasonality patterns of other neighbouring des-
tination regions. In addition, other factors that influence the cruise seasonal factor are the
need to optimise transport costs and the emergence of new cruise traffic trends in which
there are demands for new experiences on land. This article shows the complex manage-
ment of cruise-passenger transport whose logistics have a global nature. Specifically, it
highlights how the growth of the Baltic cruise region affects the cruise-passenger transport
capacity available in neighbouring regions, and thus, how it affects the seasonal factor of
those neighbouring regions.

Finally, this work shows that the seasonality patterns observed nowadays are not invari-
able. In fact, if the demand continues its current growth, new destination regions and tourist
attractions will be necessary. Consequently, the seasonality patterns of the neighbouring
regions currently visited by cruise ships will change.
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