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International cruise research
advances and hotspots: Based
on literature big data

Shuhan Meng1, Hua Li1* and Xianhua Wu1,2*

1School of Economics and Management, Shanghai Maritime University, Shanghai, China, 2Innovation
Center on Climate and Meteorological Disasters, Nanjing University of Information Science &
Technology, Nanjing, China
This paper makes a systematic visual analysis of cruise research literature

collected in science network database from 1996 to 2019. The results show

that: the overall number of published literatures on cruise research are growing;

North American states, Europe, and Asia are the main regions of cruise research.

The evolutionary of theme development of cruise research has three stages, and

the current hot topics of cruise research can be summarized as cruise tourism,

luxury cruises, cruise passengers, destination ports, environmental and biological

conservation, and cruise diseases. Future research in the cruise field is in the

areas of cruise supply chain, technology in cruise, children’s cruise experience,

itinerary design, planning and optimization, brand reputation and luxury cruises,

public transportation in destinations, environmental responsibility of passengers

and corporate social responsibility, optimization of energy systems, climate

change in relation to the cruise industry, the Chinese cruise market and risk

management of cruise diseases.
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1 Introduction

As the fastest growing sector of the global tourism industry, Cruise tourism has drawn

extensive attention. Over the past 40 years, although the global economy has experienced

many economic recessions and fluctuations triggered by various factors, the number of

cruise passengers has maintained an average growth of about 7%. According to data

provided by the Cruise Lines International Association (CLIA), the number of passengers

carried by the cruise industry has increased 9.9 million in 2001 to 28.5 million in 2018

(China.com, C, 2019; Hong, 2019). The cruise industry plays an important role in the

global economy, creating 1,177,000 jobs, sending out $50.024 billion in payroll and

generating $150 billion in global revenue in 2018 (China.com, C, 2019).

In 2020, the wide-spread of the novel coronavirus has resulted in the loss of about 1.1

billion international tourists, a drop in export earnings of between $91 billion and $1.1

trillion and the loss of between 100 million and 120 million jobs (Personal and Archive,

2020). Although the novel coronavirus pneumonia has caused the global cruise market to
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temporarily suspend, it has not changed the long-term upward

trend of the global cruise market. The Cruise Lines International

Association (CLIA) is optimistic about the prospects of the cruise

tourism market. It predicts that the global cruise market will reach

37.6 million in 2025, with good development prospects and market

potential (Hong, 2020).

In terms of specific destinations, the Caribbean and the

Mediterranean are still the two most popular cruise destinations in

the world (Wondirad, 2019). On the other hand, Asia, Australasia

and the Pacific are the fastest growing cruise destinations in the world

(Wondirad, 2019). In recent years, the cruise tourism industry has

shown extraordinary growth, and gradually become popular among

Asian tourists (Chen, 2016). Due to its rich tourism resources and

huge potential tourism market, cruise tourism has gained rapid

development momentum in Asia (Ma et al., 2018). The direct

economic contribution of cruise industry to Asian economy

reached 3.23 billion US dollars (Wondirad, 2019). Nevertheless,

this rapid growth has been tested by huge challenges such as

infrastructure constraints, lack of expertise, inadequate marine

expertise, insufficient government commitment and environmental

sustainability issues (Sun et al., 2014; Ma et al., 2018).

The cruise industry involves a wide range of sectors and

industries, including manufacturing, tourism, finance, commerce,

shipping and logistics, and is connected by cruise routes and ports

to form a vast regional and global network economy, a process that

has far-reaching social, economic and environmental impacts on

both source and destination regions (Vega-Muñoz et al., 2020).

Cruise research has developed a diverse range of research centers

from various levels and perspectives. A review of the research

literature in the cruise field reveals that, for the time being, no

scholars have conducted systematic bibliometric research on the

cruise field as a whole.

To this end, this study aims to comprehensively analyze the

global references related to cruise research in the WOS database

from 1996 to 2019. Specifically, this systematic review study

intends to:
Fron
1) Examine the research trends in the field of cruise ships;

2) Analyze the pre-existing knowledge according to the

research background of the literature, the author, the

organization and the country to which it belongs;

3) Explore the leading cruise research topics in the past 24

years;

4) On the basis of literature analysis in the past 24 years,

discuss future research trends in the cruise field, and

provide reference for in-depth research.
2 Data sources and methodology

2.1 Data sources

The source of literature data is Web of Science Core Collection.

The WOS Core Collection is a collection of authoritative and
tiers in Marine Science 02
influential academic journals from around the world, covering a

wide range of disciplines, and is characterized by high quality, large

quantity and time span, and complete documentation (Moreno-

Guerrero et al., 2020). The data retrieval is carried out by using the

fields of “TI = cruise ship* \cruise* \cruise line*, etc. and TS = cruise

ship* \cruise* \cruise line*, etc.” In order to ensure the

representativeness of documents, “Document Types = ARTICLE

OR REVIEW” is set to refine and articles unrelated to cruise

research and whose authors are unknown are removed. After

that, 437 valid documents between 1996 and 2019 are obtained.

The above search was conducted before January 1, 2020.
2.2 Methodology

CiteSpaces is a widely used tool in bibliometric research. It is

written by a java program developed by Dr. Meichao Chen (Chen,

2006) to generate a visual knowledge graph composed of different

lines and nodes, such as countries, organizations, authors, cited

authors, and keywords. The CiteSpace software requires the setting

of relevant queues before the data can be visually analyzed. In this

study, the time span is set to 1996-2019, the time division is set to

one year, the data extraction object is selected as Top50, and the

other options remain in the default state. Citations, countries,

authors, institutions, keywords and other options are selected to

perform bibliometric visualization analysis.
3 Statistical results of cruise research
literature

3.1 Trend of the number of publications

Figure 1 shows the regression model of the number of articles

published from 1996 to 2019 established by using STATA software.

It can be seen from the model that the number of articles published

in the cruise field has increased significantly, and the time series of

articles published in WOS has been adjusted by 69.7%. As can be

seen from the scatter on the graph, there is a reasonable fluctuation

with an upward trend in the number of publications. The fitted

trend line shows that the growth in the literature was at a low level

from 1996 to 2004, with an annual average of less than four articles;

the number of publications grew slowly from 2005 to 2012, with an

annual average of nearly 11 articles; and grew rapidly from 2013 to

2019, with an annual average of nearly 47 articles.
3.2 Analysis of countries and organizations

The network map of the co-author’s country/region contains 80

nodes and 104 lines (Figure 2A). A total of 437 articles were

published in 80 countries/regions from 1996 to 2019, with

contributions ranging from 118 articles (27.0%) to 1 article

(0.2%). The United States not only has a high volume of

publications (27.0%), but also a high centrality (0.96). This
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indicates that the US maintains extensive collaborations with many

countries (such as China, Italy, Spain) and American researchers

have achieved some significant achievements and made important

contributions to the field. Both Italy and China have higher

publication volumes than Korea, but both have lower centrality

than Korea. The volume of publications is not positively correlated

with centrality in most countries. According to the centrality,

Canada and Greece should strengthen international academic

cooperation with other countries.

As far as the regional distribution of research publications is

concerned (Figure 3), the countries to which the published

literature belongs are mainly concentrated in Europe, and the

countries with more publications are concentrated in North

America and Asia, which is consistent with the market

phenomenon of the global cruise industry. The global cruise

market is mainly concentrated in the Caribbean, Asia & Pacific,

Mediterranean, Northern Europe, Western Europe, Australia,

Alaska and other regions, with these six regions accounting for

85% of the market share. According to the intercontinental division,

the six regions can be divided into North America, Europe, Asia and

other regions (Hong, 2019; Vega-Muñoz et al., 2020).
Frontiers in Marine Science 03
Creating and analysing a knowledge map of an organization’s

network not only provides valuable information, but also helps

organizations to build and develop collaborative relationships.

The following organizations have made important

contributions to the research in the entire field: University of

Genoa (20 articles), University of Sejong (13 articles), and

University of Valencia (11 articles). From Table 1, we can see that

the centrality of these organizations is low. From Figure 2B, it can be

seen that there are only four sub-networks in the cooperation

network of research organizations, with a low network density, a

loose overall structure and a high cooperation degree gap. The

largest collaborative network is made up of 12 research

organizations, including Sejong University and Hanyang

University. Of these, Sejong University (Centricity = 0.07) is the

organization with the highest network centrality, which has

promoted academic cooperation in this field and has become the

main force in promoting the development of cruise research.
3.3 Analysis of author collaboration
networks and author co-citation networks

Figure 4A vividly maps the author’s collaboration network in

cruise research. The authors who excelled in terms of publications

are Heesup Han (11 articles), Sunghyup Sean Hyun (10 articles),

Silvia Sanzblas (8 articles), Daniela Buzova (8 articles) and Juan

Gabriel Brida (8 articles), whose tireless efforts have contributed to

the depth of cruise research. The author collaborative network

consists of 13 collaborative groups. Among them, the two largest

collaborative networks is a sub-network with 6 people including

Heesup Han and a sub-network of 6 people including Juan Gabriel

Brida, while the other collaborative relationships are mostly

composed of 2-4 people.

Although there are multiple collaborative networks, the nodes

do not have a purple outer circle, which indicates that these authors

have low centrality and lack extensive collaboration with

other scholars.
A B

FIGURE 2

A visual map of countries/organizations in the cruise research: (A) the main countries in the cruise research; (B) the organizations in the cruise
research.
FIGURE 1

The number of articles in international cruise research published in
1996-2019.
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Table 2 summarizes the top 10 most cited authors. The larger

nodes in Figure 4B have fewer peripheral links, indicating that the

number of publications by cited authors is not proportional to

centrality. Based on 437 articles, it is easy to find that the author

who is widely cited by other scholars in this field is Brida JG, he

applied three-step multivariable market segmentation analysis to

study the characteristics and preferences of cruise passengers and

the overall experience of passengers at the port of call, providing a

reference for local managers to formulate policies (Brida et al., 2013).

The second author, Petrick JF, conducted a meta-analysis of the direct

economic impact of cruise tourism, with significant positive

coefficients between the direct economic impact and: number of

passengers, number of crew, number of cruise lines, expenditure per

passenger, and expenditure per cruise line. It was further found that

cruise lines have a significant mediating effect on expenditure per

passenger and per crew member in port destinations. Compared with

the North American market, the direct economic impact of cruise

tourism on the Caribbean market and other emerging market ports is

significantly lower (Chen et al., 2019). The third author, Hung K,

explores the differences between Chinese and British cruise tourism

literature by reviewing 62 articles published in top English-language
Frontiers in Marine Science 04
tourism and hospitality journals and 26 articles in leading Chinese

journals, and discusses important research themes, methodological

trends and future research fields (Hung et al., 2019). Most of the inner

circles of these authors are from orange to dark red, indicating the

rapid increase in citations of these authors in recent years. Their

articles are more likely to provide ideas for some basic research and to

guide scholars in establishing new perspectives on cruise research.
4 Content level dimension analysis of
cruise research

4.1 Analysis of disciplines in cruise research

Figure 5 is a time zone view of the cruise research disciplines

from 1996 to 2019, involving 47 disciplines. hospitality, leisure,

sport & tourism, environmental science & ecology, business &

economics , engineer ing , environmental sc iences and

environmental studies are the main disciplines of cruise research,

accounting for 47% of the total. The year of the discipline in Table 3

indicates the time of the first concentration. As can be seen from

Table 3 and Figure 5, Medicine, general & internal and infectious

diseases were the basic disciplines in the early stage of cruise

research. In recent years, cruise research has begun to involve

marine engineering, environmental engineering, green &

sustainable technology, energy & fuels, etc., which may be

emerging disciplines for future research.
4.2 Analysis of references

Burst detection is an effective analysis tool that can be used to

detect emergencies or important information within a specific

period of time. Figure 6 shows the top 10 strongest citations

detected by CiteSpace from 1996 to 2019.

In terms of time, the first two references highlight emerging

trends in cruise research in 2005 and 2008, and the remaining
TABLE 1 Top ten countries and organizations in cruise research.

Rank Count TP a Centricity Country Count TP Centricity Organization

1 118 27.0% 0.96 USA 20 4.6% 0 Univ Genoa

2 63 14.4& 0.33 Italy 13 3.0% 0.07 Sejong Univ

3 47 10.8% 0.28 Peoples R China 11 2.5% 0 Univ Valencia

4 37 8.5% 0.4 South Korea 9 2.0% 0.01 Hong Kong Polytech Univ

5 33 7.6% 0.13 Spain 8 1.8% 0.02 Hanyang Univ

6 25 5.7% 0.11 England 7 1.6% 0 Free Univ Bolzano

7 24 5.5% 0.23 Australia 4 0.9% 0 Univ Montenegro

8 21 4.8% 0.06 Canada 4 0.9% 0 Univ Queensland

9 20 4.6% 0.14 Germany 4 0.9% 0 Ctr Dis Control & Prevent

10 17 3.9% 0.05 Greece 4 0.9% 0 Shanghai Univ
a: Total percentage.
FIGURE 3

Global cruise research productivity contribution.
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references highlight emerging trends in cruise research from 2012 to

2014. In 2005 and 2008, the most noticeable burst intensity of

4.6625 was written by Cramer EH. The outbreak started in 2008 and

ended in 2014. This article assessed the correlation between the

incidence of gastroenteritis on cruise ships and its outbreak

frequency, and found that environmental programs cannot

adequately predict or prevent common risk factors and the

transmission of diseases between people (Cramer et al., 2006).

The three most cited strong citation burst intensities from 2012

to 2014 include Gabe TM (4.7849), Duman T (4.3353) and Petrick

JF (4.3353). The subjects of the three literatures are cruise

passengers, and they study the factors that affect the intention of

cruise passengers to revisit the port community (Gabe et al., 2006);

they segment the market based on the price sensitivity of cruise

passengers to determine whether a price-sensitive market is needed

(Petrick, 2005); In the context of the cruise vacation experience,
Frontiers in Marine Science 05
they study the role of passengers’ emotional factors (i.e. enjoyment,

control and novelty) on value and the role of customer satisfaction

in emotional value relationships (Duman and Mattila, 2005).

Overall, of the 10 references cited between 2005 and 2016, the

longest citation time is 7 years, and the shortest is 2 years. However,

there are no new strong citations on cruise research from 2017

to 2019.
5 Analysis of hot spots and their
evolution in cruise research

5.1 Analysis of hot spots in cruise research

Since keywords are an accurate summary of the literature,

analyzing high-frequency keywords can directly reflect the subject
TABLE 2 Top ten authors, cited authors and his high-frequency citations.

Rank Count Author Frequency Centricity Cited
author High citation

1 11 Heesup Han 82 0 Brida JG Cruise Passengers In A Homeport: A Market Analysis

2 10
Sunghyup
Sean Hyun

78 0.05 Petrick JF
A Meta-Analysis Of The Direct Economic Impacts Of Cruise Tourism On

Port Communities

3 8
Silvia

Sanzblas
67 0.13 Hung K

An Overview Of Cruise Tourism Research Through Comparison Of Cruise
Studies Published In English And Chinese

4 8
Daniela
Buzova

55 0.12
Papathanassis

A
Cruise Tourism Management: State Of The Art

5 8
Juan Gabriel

Brida
54 0.11 Dwyer L Economic Significance Of Cruise Tourism

6 4
Sandra

Zapataaguirre
54 0.07 Rodrigue JP The Geography Of Cruises: Itineraries, Not Destinations

7 4 Lu Zhen 52 0.13 Andriotis K Cruise Visitors' Experience In A Mediterranean Port Of Call

8 3
Raffaele
Scuderi

52 0.03 Sun XD The Cruise Industry In China: Efforts, Progress And Challenges

9 2
Alexis

Papathanassis
52 0.01 Klein Ra Responsible Cruise Tourism: Issues Of Cruise Tourism And Sustainability

10 2 Spyros Niavis 43 0.1 Qu HL
A Service Performance Model Of Hong Kong Cruise Travelers’ Motivation

Factors And Satisfaction
A B

FIGURE 4

Visualization of authors in cruise research: (A) Collaborative network of lead authors in cruise research; (B) Cited authors in cruise research.
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content and topical issues in the academic field. The bibliometric

data shows that a total of 150 thematic keywords were covered in

the cruise research. As shown in Figure 7A, the keywords with a

high frequency are cruise ship, tourism, cruise tourism, satisfaction,

model, impact, experience and port. The keywords with high

centrality are ship, emission and intention.

In order to more clearly reflect the branch composition of cruise

research, a cluster analysis of subject terms was performed, and the

cluster view was selected on the basis of the original operation to

form 8 clusters (Figure 7B). The Q = 0.7345 and S = 0.7553 of this

cluster indicate that this cluster is significant and convincing.

Based on the above statistical analysis and the relevant

literature, the hot topics of cruise research are classified into the

following categories (Table 4).

5.1.1 Cruise tourism
The wide range of possibilities in music tourism, party tourism,

hotel management and local city tourism and etc. form a

comprehensive sailing experience (Hefner et al., 2014; Cashman,

2016; Paananen and Minoia, 2019). Cruise tourism is one of those

tourism phenomena that has experienced significant growth but has

not attracted much attention, a claim supported by the growing

turnover, the number of passengers, the number of ships or ports in

operation and the number of countries in operation (Vega-Muñoz
Frontiers in Marine Science 06
et al., 2020). Cruise tourism has a double impact on the economy of

the destination. On the one hand, the direct impact is generated by

passengers, crew activities and land-based consumer spending, as

well as revenues received by cruise lines and local suppliers that

provide services to ports and ships (Chua et al., 2015). On the other

hand, the indirect impact is the income generated by the increase in

consumption within the scope of the tourism economy that is

caused by the purchase of consumables and services from local

suppliers and the increase in income generated from cruise tourism

activities (Castillo-Manzano et al., 2015). In addition, there are also

positive and negative impacts on local communities. Although

theoretically increasing employment has led to income growth,

little evidence of improvement has been found. On the contrary,

cruise tourism has had a significant negative impact on the local

environment, and local residents have also suffered from a large

number of tourists invaded, and tourists often do not respect local

customs, traditions and beliefs (MacNeill and Wozniak, 2018).

Cruise tourism can also be studied in terms of the environmental

impact of the increasing number and scale of ships, destination

ports and cruise passengers, which are covered in the following

themes due to cross-cutting and overlapping content.

5.1.2 Luxury cruises
With huge growth potential, luxury cruises are considered to be

one of the most promising target markets. Factors such as

perception of crowding, food quality, service quality and cabin

quality have an impact on brand prestige, which in turn affects

customer perception of well-being, brand recognition and loyalty

(Hwang and Han, 2014; Hyun and Kim, 2015). In the brand

community, the cruise brand, cruise products and the relationship

with other cruise ships have a positive impact on the uniqueness of

the brand (Shim et al., 2017). Brand tribalism has a positive effect on

the formation of passengers’ perceived consumer power,

passengers’ perception of consumer power influences their

engagement, and engagement has a moderating effect on

passengers’ satisfaction, loyalty and perceived happiness (Han and

Hyun, 2018; Lee and Kim, 2019). Satisfaction, loyalty, and the

“conspicuousness” of product use affect travelers’ purchase behavior
TABLE 3 Top 20 disciplines in cruise research.

Rank Count Year Category Rank Count Year Category

1 133 2012 Hospitality, Leisure, Sport & Tourism 11 26 2016 Science & Technology - Other Topics

2 95 2007 Environmental Sciences & Ecology 12 23 2016 Green & Sustainable Science & Technology

3 74 2010 Business & Economics 13 22 2006 Engineering, Marine

4 66 2004 Engineering 14 22 2012 Economics

5 60 2007 Environmental Sciences 15 16 2006 Engineering, Civil

6 49 2010 Environmental Studies 16 16 2010 Oceanography

7 42 2012 Management 17 11 1996 General & Internal Medicine

8 34 2013 Transportation 18 10 2012 Geography

9 29 1999 Infectious Diseases 19 10 2016 Business

10 28 2003 Public, Environmental & Occupational Health 20 9 1996 Medicine, General & Internal
FIGURE 5

Time zone view of the cruise field disciplines. Purple means the
node has good centrality; the time demonstration from 1996 to
2019 is represented by a blue to yellow gradient.
frontiersin.org

https://doi.org/10.3389/fmars.2023.1135274
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org


Meng et al. 10.3389/fmars.2023.1135274
of products, and happiness perception affects travelers’ willingness

to pay for price premiums (Han et al., 2018; Yu, 2019).

5.1.3 Cruise passengers
The pleasure that cruise travel brings to cruise passengers is

created primarily through emotional and relational experiences in

the short term, with much of the long-term impact coming from the

experience of thinking (Lyu et al., 2018). The difference of passenger

culture is reflected in behavioral intention, satisfaction, emotional

value, service quality, and etc. (Sanz Blas and Carvajal-Trujillo,

2014; Forgas-Coll et al., 2016; Li and Fairley, 2018). It is necessary

for cruise lines or destination ports to reduce the gap between

marketing and actual experience in order to increase passenger

arrivals and increase revenue. Studying the relationship between

elements such as passenger satisfaction, loyalty, and behavioral

intentions, factors influencing the decision-making process, the

volume and structure of passenger expenditures, and factors

influencing willingness to pay (Sanz Blas and Carvajal-Trujillo,

2014; Chua et al., 2015; Chen et al., 2016; Lee et al., 2017; Bahja

et al., 2019), and thus segmenting the market according to elements

such as nationality, gender, age, satisfaction, perceptions of safety,

and consumption patterns (Brida et al., 2013), can help planners

and managers increase the likelihood of repeat visits and positive

word-of-mouth. The design of the ship, the quality of the guide
Frontiers in Marine Science 07
service and the design of the land excursions also affect the

passenger experience (Oklevik et al., 2018; Dai et al., 2019;

Buzova et al., 2019b). In addition, attitudes towards cruise travel

are gradually shifting by age, with Gen Xers and Millennials

becoming more optimistic about cruise travel (Wang et al., 2018;

Cooper et al., 2019).

5.1.4 Destination ports
In a mature market, looking for new destinations to expand the

catalogue offered by cruise lines to potential customers means that

most new ports correspond to port areas in developing countries

(Vega-Muñoz et al., 2020). In view of the positive impact of tourism

on the ports of call and hinterland, it is necessary to analyze the

factors of lines in port site selection (Vega-Muñoz et al., 2020). It is

necessary for the cruise lines to evaluate the port’s traffic,

performance, safety risks and other factors before planning the

itinerary (Kofjač et al., 2013; Vidmar and Perkovič, 2015). The

studies of regional port focus on the Mediterranean. The port/

terminal serves as a bridge between cruise lines, global operators,

and local businesses and infrastructure. The study of port class,

concentration, tourist satisfaction, cooperative competition, forms

of governance, structure, strategy and other elements within the

Mediterranean region (Kofjač et al., 2013; Vidmar and Perkovič,

2015; Cusano et al., 2017; Esteve-Perez and Garcia-Sanchez, 2018;
A B

FIGURE 7

A visual map of keywords in cruise research: (A) the main keywords in cruise research; (B) the cluster map of keywords.
FIGURE 6

The ten most cited references in cruise research. The blue indicates the time interval, the red indicates the time period when the document is cited.
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Pallis et al., 2018; Sanz-Blas et al., 2019), provides port authorities

and potential investors with a basis for decision making and

facilitates port operators to address the challenge of cruise traffic

seasonality and thus achieve sustainable port management. In order

to reduce the pollution level of the port, the port implements cost

differentiation, and proposes to use (electric) bicycles as public

transportation for tourists from the port of call to inland scenic

spots (Bardi et al., 2019; Mjelde et al., 2019).

5.1.5 Environmental and biological protection
In 2017, 449 cruise ships were put into service, 27 more in 2018,

and 24 more in 2019. The passenger capacity of these ships ranged

from 3,000 to 5,000, causing significant environmental impacts on the

world, including polar regions (Vega-Muñoz et al., 2020). The

emissions of carbon dioxide and sulfur particles during cruise

transport lead to air pollution; the incineration of garbage and the

generation of organic waste lead to certain economic impact, social

costs as well as water pollution, such as coastal waters polluted by

high levels of oil, detergents, plastic residues and bacteria (Mölders

et al., 2013; Rumpf et al., 2018; Wang et al., 2018; Suneel et al., 2019).

In addition, cruise ships have caused serious impacts on living things.

For example, the invasion of alien species, engine noise and collisions

lead to the death of birds and affect the ecosystems of many marine

species, especially cetaceans (Bocetti, 2011; Casoli et al., 2016;

Halliday et al., 2018). Growing international concern about

environmental issues has prompted many major cruise lines to

invest in green technology and fulfill their social responsibility in

the marine environment, while optimizing the design of ship energy

systems and cruise itinerary planning (Rivarolo et al., 2018; Armellini

et al., 2019; Wang et al., 2019; Yan et al., 2019).

5.1.6 Cruise diseases
The international composition of the cruise population and its

semi-enclosed environment are conducive to the outbreak of
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infectious diseases, such as vaccine-preventable diseases

(chickenpox), respiratory diseases (A/B influenza), diseases caused

by norovirus, and Legionella disease (Mouchtouri et al., 2009;

Cramer et al., 2012; Payne et al., 2018). Researches have shown

that timely vaccination before sea travel can prevent the outbreak of

related diseases (Mitruka et al., 2012). Respiratory diseases usually

cause large-scale influenza outbreaks and occur outside the

traditional flu season. A comprehensive epidemic prevention and

control plan, including timely antiviral treatment, may reduce the

impact of the flu epidemic (Millman et al., 2015). Norovirus is

prone to gastroenteritis, and individuals in crew cabins and

restaurants face the highest risk of infection (Millman et al.,

2015). Vigorously promoting good hand-washing habits and

increasing the ventilation rate of some or all locations can

effectively reduce the risk of infection for passengers (Millman

et al., 2015). Isolating sick passengers and cleaning the cabin are also

beneficial (Towers et al., 2018). Legionnaires’ disease has a

significant relationship with water supply systems. The

application of water treatment systems in ship water supply

systems is expected to improve ship water management and

reduce the incidence of passengers (Mouchtouri et al., 2012).
5.2 The evolution and future trends of
cruise research hotspots

Figure 8 is a time zone map of the co-occurrence of keywords in

cruise research from 2005 to 2019. Since there are fewer keywords

from 1996-2004, they are not shown in the map. Keywords such as

cruise, cruise tourism, motivation, influence, satisfaction, disease,

management, and etc. are shown in Figures 8A, B. The keywords

co-occurrence broke out in from 2013 to 2019, indicating that cruise

research has entered a boom period at this stage. The research

topics are becoming more and more detailed and intersecting with
TABLE 4 Hot topics in cruise research.

No. Hot themes Composition Frequency

1 Cruise tourism
market segmentation; cruise passengers; satisfaction; passenger behavior; residents; community media; countries; multivariate
analysis of variance; cruise development; design; impact; economic benefits; environment; cruise line; consumption; safety
risks; itinerary planning; energy efficiency; optimization; service marketing; luxury cruises; ports; destination attributes

34 (23%)

2 Luxury cruise
well-being; brand recognition; brand awareness; brand reputation; brand loyalty; self-image consistency; face awareness;

behavioral intentions; cruise tourism; push-pull motivation; destination attributes; canonical correlation analysis
26 (17%)

3
Cruise

passengers
behavioral intention; other customers; experience economy; consumption model; luxury cruise; cruise tourism; interaction;

mission statement; cruise lines; stakeholders; cruise vacation; shore excursion; service quality
24 (16%)

4
Port of

destination
developing countries; impact; site selection; itinerary planning; region; public transportation; transportation; energy;

sustainable management; cooperation; competitiveness; governance model; cost; passenger satisfaction
23 (15%)

5
Environmental
and biological
protection

ship emissions; air pollution; exhaust emissions; fuel quality; particulate matter; seals; cruise transportation; fuel consumption;
emission control areas; optimization; cruise lines; mission statement quality 22 (14%)

6 Cruise diseases
epidemiology; emergency medicine; risk assessment and management; passenger behavior; influenza a/b; norovirus; varicella;

legionella; water safety plan; foodborne disease
17 (11%)

7 Other themes 4 (3%)

8 Total 150 (100%)
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more disciplines. Many new keywords have emerged, such as

optimization, itinerary planning, fuel consumption, efficiency,

system sustainability, luxury cruises, pollution, and so on.

The publications collected by this research are divided into

three stages to further understand the evolution of the paradigm

and theme of cruise research (Figure 9).
Fron
Phase I: In this stage, injuries and epidemics on cruise ships are

more prominent, such as gastroenteritis (Cramer et al.,

2006), Legionnaires’ disease (Pastoris et al., 1999), influenza

A/B (Brotherton et al., 2003). There are few researches on

cruise tourism and cruise performance.

Phase II: Cruise researches have gradually increased by 244%

over Phase 1. The scope of research on cruise diseases has

expanded, with the emergence of chickenpox, hepatitis E,

norovirus, etc., and delves into disease prevention

measures. People begin to realize the economic

importance brought by the growth of cruise tourism. The

cruise market is gradually expanding, and there are more

development ideas for terminals or ports. With the

development of cruise tourism, research topics such as

the design of ships, the payment level of passengers, the

employment, experience and operation of cruise ships have

emerged.

Phase III: Cruise researches have entered a period of

prosperity, by 279% over Phase II. The research area is

no longer limited to North America and Europe, but

expanded to Asia and even the world, and a new cruise

market has emerged. Cruise disease is still the theme of

research, but it is more to evaluate the risk and impact

through models to find the source of the disease and

preventive measures. The scope of impact of tourism or

cruise tourism extends to the economic, social and

environmental impact of dest inat ion ports or

communities, with research methods or solutions shifting

to novel Internet of Things, such as electronic word of

mouth (EWOM), electronic cabin (E-cabin) systems

(Barsocchi et al., 2019; Sanz-Blas et al., 2019; Buzova

et al., 2019a). Sustainable development is an important

research theme at this stage. People are acutely aware of
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the environmental pollution caused by cruise ships.

Environmental responsibility should not be confined to

cruise lines and governments, but should extend to port

development plans, community residents and every cruise

passenger. In addition, various research agendas have been

observed, including understanding children’s cruise

experience, brand reputation, luxury cruises, itinerary

planning, musical performances on board, passenger

decision-making behavior, sustainability, and the use of

technology to better understand the behavior and mobility

trends of cruise passengers in cruise destinations.
Although there are already a large number of cruise research

publications, there is a lack of liberating research on some

important topics in the cruise industry, including the research

themes in red in Figure 8, which have gradually emerged in

recent years and will continue to be of interest to scholars in the

future. It is mainly reflected in the following aspects:

5.2.1 Cruise supply chain
One important research topic that has been overlooked in existing

cruise researches is the cruise supply chain. From the perspective of

the global value chain of the cruise industry, cruise operations account

for 50% of the output value, with the highest added value, and cruise

supply is a key link in cruise operation management and has

considerable economic benefits (Huang and Yang, 2020). Due to the

short replenishment time of the cruise ship, there may be conflicts of

interest with the supplier, which will affect the customer experience.

Therefore, it is necessary to do in-depth research on the cruise supply

chain to promote the establishment of long-term and reliable

relationships between cruise lines and service providers.

5.2.2 The use of technology in cruise ships
In addition to the following two items, one is to use GPS

technology to track the behavior of cruise passengers at their

destinations (De Cantis et al., 2016), and the other is to use GIS

to study the mobility of cruise passengers (Paananen and Minoia,

2019).According to Naci Polata, no research technology has been

found to reduce the negative impact of the cruise industry or

promote the sustainable development of the cruise industry.
A B

FIGURE 8

Keywords co-occurrence time zone map for the cruise research from 2005 to 2019: (A) Keywords co-occurrence time zone map from 2005 to
2012 (B) Keywords co-occurrence time zone map from 2013 to 2019.
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5.2.3 Children’s cruise experience
The importance of children in the family’s choice of cruise

line was identified. While on board, they demanded a certain

amount of autonomy so that they could create their own

memorable cruise experience (Radic, 2019). Cruise tourism

increasingly attracts millennial and generation X family

vacations. Children play a decisive role in shaping the future

consumption pattern of cruise travel (Radic, 2019). Therefore,

with the rapid increase in family cruise travel packages, it is

extremely important to understand children’s cruise travel

experience (Wondirad, 2019).

5.2.4 Itinerary design, planning and optimization
According to the survey, more and more tourists will stay at or

near the cruise port. In fact, 65% of cruise passengers spend a few

more days in the ports of departure and arrival (China.com, C,

2019). The new generation of cruise passengers has seen a shift in

journey schedule, with many passengers looking for shorter trips.

The traditional cruise itinerary has been completely unable to meet

the needs of passengers. Cruise itinerary planning needs to focus

not only on passenger satisfaction, but also on the impact of

emission control zones on cruise traffic (Zhen et al., 2018). It is a

big challenge for cruise lines to plan, design and optimize a highly

attractive, low-polluting itinerary (China.com, C, 2019).
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5.2.5 Brand reputation and luxury cruises
Luxury cruises are considered to be one of the most promising

target markets due to the huge growth potential (Jeong and Hyun,

2019). However, as the service is expensive, a reasonable pricing

strategy is required (Jeong and Hyun, 2019). Reputation plays a

certain role in the operation of luxury cruises and can influence

passenger perceptions of happiness and loyalty (Hwang and Han,

2014). Research on brand reputation helps cruise lines to better

develop their luxury cruise business.

5.2.6 Public transportation at the destination
The increase of cruise activities in port cities has caused a certain

degree of traffic congestion to the local tourism resources and

historical centers, and hindered the flow of passengers from the

port of call to inland tourist attractions (Rosa-Jiménez et al., 2018).

The mobility of tourists is an important criterion for cruise

destinations as well as the city’s economic resources (Perea-Medina

et al., 2019). Therefore, it is necessary to analyze the potential public

transportation modes of cruise passengers entering the mainland.

5.2.7 Environmental responsibility of cruise
passengers and corporate social responsibility

The global growth of the cruise shipping industry has had a

strong impact on the ecological environment. The cross-regional
FIGURE 9

The evolution of hot spots in cruise research.
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and multi-participant nature of cruise routes and the trend towards

larger ships have led to a wider environmental impact.

Environmental sustainability has always been a hot spot in cruise

research, but the research branch rarely involves the environmental

responsibility of cruise passengers and corporate social

responsibility. Cruise passengers and companies should jointly

participate in environmental protection actions.

5.2.8 Optimization of energy systems
The cruise industry is facing more andmore challenges due to the

strict regulation of anthropogenic emission limits, new targets to

reduce carbon emissions and potential carbon pricing (Trivyza et al.,

2019). In addition, it is imperative for the cruise industry to discover

new technologies and clean energy and promote development. The

performance of cruise energy systems needs to be continuously

optimized to meet the comprehensive goals of life cycle cost and

life cycle carbon emissions.

5.2.9 The relationship between climate change
and the cruise industry

Causing changes in the ecosystems of sensitive areas such as the

polar regions climate change has brought serious consequences to

humans and requires immediate response measures (Dawson et al.,

2016; Lamers and Pashkevich, 2018). Although the number of

tourists in sensitive areas such as Antarctica seems to be relatively

small compared to other destinations, recent trends show that the

number of tourists in these areas has increased sharply, with no

signs of decrease, especially the emergence of large cruise ships

(Wondirad, 2019). Cruise tourism has a great impact on climate

change, and the industry itself is also affected by extreme weather

due to climate change. Therefore, the relationship between cruise

industry and climate change should be one of the most thematic

research areas in the next few years (Bender et al., 2016;

Wondirad, 2019).
5.2.10 Chinese cruise market
In recent years, the growth rate of emerging cruise market in

Asia & Pacific region is higher than the average level (Sun et al.,

2014). As one of the core elements of the Asian cruise market,

China is growing rapidly in terms of cruise visits (Sun et al., 2014).

However, there is currently a lack of research on the development of

China’s cruise industry to enable stakeholders in cruise tourism to

understand the characteristics of the Chinese market. This means

that it is necessary to carry out relevant scientific research into this

budding and promising area of cruise passenger generation

(Wondirad, 2019).
5.2.11 Risk management of cruise diseases
The outbreak of COVID-19 has caused a serious negative

impact on the global cruise industry, and it also highlights that

international epidemic prevention is still weak (McAleer, 2020).

Since the worldwide suspension of cruises, the international

cruise industry has carefully analyzed the lessons of the

infection incidents of cruise tourists in Yokohama, Japan in the
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early stages of the epidemic, and has actively studied safety and

health measures and risk prevention mechanisms for the

resumption of cruises. Some countries and regions around the

world have resumed cruise ships. However, among the cruise

ships that have resumed sailing around the world, some

cruise ships have been suspended due to the epidemic.

Therefore, the research of cruise disease risk management is

still worth discussing.
6 Conclusion

In this bibliometric study, 437 valid articles on cruise research

were analyzed. These documents are recorded in the core collection

of Web of Science from 1996 to 2019. This paper uses CiteSpace

software to visualize the data of effective articles on cruise research,

and analyzes the research status and dynamic frontiers. There is an

overall increasing trend in the amount of published literature on

cruise research, with reasonable local fluctuations. In recent years,

the average number of publications per year has exceeded 40,

indicating that cruise research has attracted widespread

academic attention.

The United States, Italy, and China are the main countries for

cruise research, and the United States maintains extensive

cooperation with many countries. The number of published

documents and high-quality academic results reflect the

important position of the United States in cruise research. In

terms of regional distribution, North America, Europe and Asia

are the main regions of cruise research. This is consistent with the

market phenomenon of the global cruise industry. The University

of Genoa, the university of Sejong and the university of Valencia are

highly productive organizations whose research has a significant

impact. The organizations engaged in research in this area are

predominantly independent, with fewer opportunities for

collaboration with each other, and the intensity of collaboration

needs to be strengthened.

The more prominent of the authors’ collaborative network are

Heesup Han, Sunghyup Sean Hyun, Silvia Sanzblas, Daniela Buzova

and Juan Gabriel Brida. They have contributed to the in-depth

research and application in the cruise field. However, the author’s

centrality is low, and there is a lack of extensive cooperation with

other scholars, which leads to the low cooperation intensity of the

author. The more prominent of the cited authors are Brida JG,

Petrick JF and Hung K. They have provided some basic research

and guided others in establishing new perspectives on

cruise research.

The hot spots of cruise research can be summarized as cruise

tourism, luxury cruises, cruise passengers, destination ports,

environmental and biological protection and cruise diseases. The

development and change of cruise discipline are related to its hot

spot evolution. In recent years, environmental engineering, green

sustainable technology, energy and fuel have emerged in the

background of cruise research, which indicates that the

relationship between cruise industry and ecological environment

is the focus of sustainable development in the future. Based on this
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idea, this paper summarizes some future research trends in the field

of cruise, including the environmental responsibility of cruise

passengers and corporate social responsibility, the optimization of

energy system, and the relationship between climate change and

cruise industry. These research topics should be widely concerned

by the academia and the government.

In 2020, the global outbreak of the novel coronavirus pneumonia

caused the cruise industry to withstand unprecedented impacts and

challenges. The epidemic on cruise ships such as “Diamond Princess”

severely affected market confidence, causing more than two-thirds of

the world’s cruise ships to be suspended. This study found that the

topic of research on cruise diseases has been lasting for a long time

and has always been a hot spot and focus of research. The awareness

of prevention and control and related technologies have been

improved but not received due attention compared with the speed

of cruise industry and market development. In particular, the

epidemic prevention and management capabilities in the design,

construction and operation of cruise ships need to be improved.

Therefore, it is predicted that this area of research will be a key area in

the near future.
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