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Abstract
This study aims to present a comprehensive knowledge mapping of plastic pollution on coastal/marine tourism research. To
achieve this objective, the present study employed a two-tier analysis, including a systematic review of literature and biblio-
metric analysis of 164 scholarly articles spanning 1999 to 2022. The results underline the multidisciplinary nature of this
research domain, characterized by a significant upswing in publications. The dominant countries in this field are identified as
Brazil, Australia, and the USA. A noteworthy collaboration dynamic between the Chinese Academy of Sciences, East China
Normal University, and the University of Chinese Academy of Sciences has emerged, signaling opportunities for enhanced
cross-border cooperation. Jambeck, who provided data support for this research field, is found as the most cited author.
Marine Pollution Bulletin, Environmental Pollution, and Science of the Total Environment are the most prolific journals discussing
such topics. The primary research clusters in this field include seasonal comparison, Qinghai Lake, and small plastic debris.
Additionally, scholars have recently focused on new topics such as seasonal comparison, case study, spatial pattern, and the
Southern Baltic Sea in the last 3 years. This research also reports 10 articles with the highest citations and 10 highly cited
papers. Not only this, the present study presents the inaugural bibliometric analysis on plastic pollution in coastal and marine
tourism. To the authors’ knowledge, it stands as a pioneering investigation of its nature, offering a comprehensive view on
the research domain by evaluating a time span exceeding two decades, with a specific emphasis on the literature pertaining
to marine tourism.

Keywords
plastic pollution, coastal tourism, marine tourism, bibliometric analysis, CiteSpace

Introduction

Human activities have negatively affected the coastal
areas’ environment and biodiversity (Cherif et al.,
2020), which has impacted coastal tourism, the primary
driver of the economy of coastal cities worldwide
(Mejjad et al., 2022; Schaffer & Tham, 2019; Scherrer,
2020). Coastal tourism refers to a procedure in which
tourists, along with the destinations and local commu-
nities they visit, are involved (Brandão et al., 2019. The
majority of coastal tourism activities typically take
place in areas close to the shoreline, encompassing both
the coastal land and the adjacent waters (Mejjad et al.,
2022). Coastal tourism can have substantial economic
benefits for humans. For example, Yepes and Median
(2005) revealed that despite comprising a mere 0.001%
of Spain’s land area, beaches account for

approximately 10% of the country’s Gross National
Product. However, the tourism industry’s operations
can have detrimental effects on the environment,
including but not limited to climate change, natural
resource depletion, water and air pollution, and inten-
sified strain on endangered species (Grelaud & Ziveri,
2020). Additionally, coastal tourism activities have also
caused a massive loss of biodiversity, land occupation,
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aquaculture, and broad habitats (Nammalwar, 2021). In
particular, plastic pollution from tourism activities has
been increasing and remains one of the biggest environ-
mental threats (Darvishmotevali & Altinay, 2022;
Grelaud & Ziveri, 2020, Tsai et al., 2021; Thushari &
Senevirathna, 2020).

There is no doubt that plastics have contributed signif-
icantly to human progress and development in many
aspects; nevertheless, the distribution of plastic debris in
the environment has become a serious issue (Fadare
et al., 2020; Jiale & Quoquab, 2023; M. H. Wang et al.,
2019). The ocean contains a significant amount of litter,
with plastic debris comprising the highest proportion.
Specifically, plastic waste accounts for 80% of all marine
waste. It was revealed that in 2020, the USA produced
around 42Mt of plastic waste in 2016, of which 0.14 to
0.41Mt was discarded into the land and water (Law
et al., 2020). According to Jambeck et al. (2015), 4.8 to
12.7million metric tons of plastic litter entered the ocean
from coastal countries. Plastic can be found on every
continent’s shorelines, with more plastic waste close to
popular tourist destinations such as Zanzibar’s coastline
(Maione, 2021), and Colombian Caribbean beaches
(Williams et al., 2016). It is noted that the ubiquitous
plastic litter can damage the aesthetic of beaches and then
reduce the number of tourists and revenue (Jang et al.,
2014). In addition, plastic pollution can significantly
impact ecological diversity, human health, and marine
animals (Chaudhry & Sachdeva, 2021; Khadanga et al.,
2022). As the awareness of the detrimental effects of plas-
tic pollution continues to rise, more scholars suggested
that mitigating plastic pollution should be the priority in
processing coastal tourism litter (Courtene-Jones et al.,
2021; Portman & Brennan, 2017; Thushari &
Senevirathna, 2020).

Currently, single-use plastic has become the primary
source of plastic pollution in some tourism destinations
(Maione, 2021). One possible reason is using facemasks
as the prevention mechanism during the outburst of
COVID-19. It is estimated that more than 95% of face-
masks are single-use that can be found on a tourist bea-
ches (Mghili et al., 2022). Unfortunately, it can release
many nanoplastics and microplastics in coastal tourism
areas (Ma et al., 2021). Due to the growing threat and
challenge of plastic pollution to the coastal tourism
industry, it is crucial to present a comprehensive and
unbiased overview of plastic pollution in coastal tourism
which is unfortunately, missing in the existing literature.
This would aid researchers and policymakers in gaining
a better understanding of the current state of research
and knowledge related to this phenomenon. To meet this
demand and address the research gap, the present study
offers a bibliometric analysis of plastic pollution in
coastal tourism.

Past studies have used bibliometric analysis to investi-
gate literature related to solid waste management sub-
jects such as food waste, e-waste (Andrade et al., 2019),
and construction waste (H. Wu et al., 2019). However,
there is a lack of research that explores the global move-
ment of plastic pollution in coastal tourism using biblio-
metric analysis. Thus, this study makes use of the
software CiteSpace 5.8R to investigate potential direc-
tions for future research about the effects of plastic pol-
lution on coastal tourism between the years 1999 and
2022. In addition, the bibliometric analysis technique
helps identify science mapping with a thorough assess-
ment of the studies and important topics on plastic pol-
lution in coastal tourism. By analyzing citation patterns,
co-citation networks, and keyword co-occurrence in
selected literature, researchers can uncover relevant sub-
jects, influential publications, and gaps in the existing
knowledge.

This study is expected to contribute significantly to
the body of knowledge by being a pioneer work that
administers a bibliometric study on plastic pollution in
coastal tourism. The organization of this paper is as fol-
lows. The next section briefly reviews the existing litera-
ture on plastic pollution in marine/coastal tourism
research. The following section discusses the research
method and results, including data collection, collabora-
tion network analysis, and co-occurring network analy-
sis. Next, the key findings are discussed, and the
conclusion and implications are presented. Finally, lim-
itations and future research directions are mentioned.

Plastic Debris in the Oceans

Plastic debris in the oceans is a global environmental
problem that poses a threat to marine ecosystems and
wildlife and has gained significant attention (Borrelle
et al., 2020; Zhao et al., 2021). Earlier research has
shown that up to 10% of all plastic debris produced ends
up in the ocean, and that 88% of the sea surface is con-
taminated with plastic waste. Plastic debris in the ocean
environment can be categorized into two main types: pri-
mary and secondary microplastics. Primary microplastics
refer to deliberately produced or used small particles,
including microbeads found in personal care products,
plastic pellets utilized in manufacturing processes, and
synthetic textile fibers (Andrady, 2011; Stock et al.,
2019). On the other hand, secondary microplastics origi-
nate from the breakdown or fragmentation of larger
plastic items like bottles, bags, fishing gear, and foam
materials (Andrady, 2022). One of the main sources of
plastic debris is the weathering degradation of larger
plastic items on beaches, which results in the formation
of microplastics. Microplastics are small plastic frag-
ments that are within the 10 nm to 5mm in diameter and
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can be ingested by marine organisms (Andrady, 2011).
Microplastics can also adsorb and concentrate persistent
organic pollutants (POPs) from seawater, which may
increase the exposure and toxicity of these chemicals to
marine biota (Menéndez-Pedriza & Jaumot, 2020).
Another major factor of plastic debris is the mismanage-
ment of waste across the supply chain, from manufacture
to the end of the plastic life cycle, causing about 80% of
plastic debris to end up in the marine environment.
Kasavan et al. (2021) conclude that if current trends in
plastic waste continue, the ocean’s ecology may contain
more plastic than fish by 2050.

Plastic Pollution in Coastal/Marine Tourism

Plastic litter can be found in the world’s oceans, espe-
cially coastal areas (Sweet et al., 2019), affecting more
than 800 marine and coastal species in many ways, such
as ingestion, starvation, infection, entanglement, etc.
(Thushari & Senevirathna, 2020). Plastic pollution also
jeopardizes human health due to the presence of plastic
in seafood (Thompson, 2015). Therefore, the issue of
plastics in the water environment (river, sea, ocean) was
acknowledged by researchers, scientists, government,
and non-government organizations globally (Khadanga
et al., 2022; Sweet et al., 2019). The preservation of
marine resources is recognized as a global priority, as
evidenced by its inclusion in the 2030 Sustainable
Development Agenda. Specifically, Sustainable
Development Goal 14 highlights the need to promote the
sustainable use and conservation of marine resources.
This underscores the significance of marine conservation
efforts and the need for collaborative actions by stake-
holders to achieve this goal (Sweet et al., 2019).

A study conducted by Jambeck et al. (2015) revealed
that around 275million metric tonnes (MT) of plastic
waste was produced by 192 coastal countries, with 4.8
to 12.7million MT dumped into the ocean. Some scho-
lars investigated plastic pollution in specific coastal
tourism destinations, which is presented in Table 1.
For example, Khadanga et al. (2022) found that plastic
debris has increased by 2.616 folds during the COVID-
19 lockdown on the Gopalpur coast, and tourism activ-
ities have taken drastic toll on the environment and
human wellness. Another study by Mehdinia et al.
(2020) demonstrated that the plastic abundance in the
Caspian Sea and tourism and fishing are the main rea-
sons for microplastics. In a nutshell, all of these studies
proved the damage of plastic pollution on the aesthetic
of scenic spots, the ecological environment, and human
health.

Tourism activities are considered the critical source of
plastic litter on coastal beaches (Khadanga et al., 2022).
Wilson and Verlis (2017) argued that tourism activities

have the potential to contribute significantly to the accu-
mulation of marine litter. In other words, tourism can be
considered a primary source of marine debris, highlight-
ing the need for sustainable tourism practices that priori-
tize the protection of marine environments. Likewise,
Lamb et al. (2018) confirmed that the most common
macroplastics in various water environments are food
packages from beachgoers (e.g., tourist, residents, fishing
community, etc.). Consequently, the effect of plastic pol-
lution on coastal tourism has adverse economic conse-
quences (Chaudhry & Sachdeva, 2021; Hindayani et al.,
2021). For example, Jang et al. (2014) estimated tourism
revenue loss because of the pollution on Geoje Island
and found that around US$29—37million was lost due
to the decrease in tourists. In the same vein, Hindayani
et al. (2021) found that the economic loss from plastic
pollution in the tourism industry in Indonesia is enor-
mous. Besides, Krelling et al. (2017) found that beach
waste may lead to a 39.1% loss of tourism income on
the coast of Paraná state. Currently, the attention given
to the economic consequences of plastic pollution on
tourism is quickly increasing (Chaudhry & Sachdeva,
2021).

Due to its devastating effects on the environment,
many researchers started to investigate tourists’ pro-
environmental behavior related to using plastic products
in recent years. For instance, Adam (2022) studied the
effect of rational and moral antecedents on tourists’ pro-
environmental behavior using single-use plastics.
Additionally, Yoon et al. (2021) studied travelers’ percep-
tion of ocean microplastics and found that risk percep-
tion and knowledge can significantly influence people’s
pro-environmental behavior intentions. However, these
studies are fragmented and do not provide a wide picture
of the plastic pollution in the context of marine tourism
which this study attempts to address. To the best of our
knowledge, this is a pioneer study that utilities a biblio-
metric analysis approach to group authors, documents,
and journals according to their similarity to the subject
of plastic pollution in marine/coastal tourism. The pres-
ent study performs a bibliometric analysis that examines
164 articles published in the last 24 years in the Web of
Science (WoS), a highly regarded and comprehensive
database of research publications and citations. This
study focuses on the time period from 1999 to 2022 as
the majority of studies about plastic pollution in water
ecosystems were largely published during the last 22 years
(Kasavan et al., 2021). This study highlights the impor-
tance of employing a rigorous and systematic approach
for reviewing literature by utilizing mind maps to orga-
nize the available materials. By doing so, this study pro-
vides a valuable contribution to the existing body of
knowledge on plastic pollution in coastal and marine
tourism.
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Methodology and Data

In order to provide a comprehensive and accurate under-
standing of the existing literature on ‘‘plastic pollution in
coastal/marine tourism,’’ this study utilized a two-tier
approach that involved both a systematic literature review
and a bibliometric analysis of articles sourced from the
Web of Science (WoS) database. Additionally, a content
analysis was also conducted to supplement the study’s find-
ings and address the research questions posed. Overall, this
multifaceted approach allowed for a more robust and
nuanced examination of the research on this important
topic. A systematic review of the literature involves reading,
categorizing, and analyzing academic papers (Dahlander &
Gann, 2010), which help to identify and understand themes
and trends and ensure the clarity and reproducibility of the
methodological procedure (Todeschini et al., 2020). The
current study follows the methodological approach sug-
gested by Usman et al. (2018) which encompass four stages
that is, selection of databases, selection of keywords, selec-
tion of related papers, and an employment of inclusion and
exclusion criteria.

After a thorough and systematic review of the litera-
ture, the identified articles were subject to bibliometric
and scientific mapping software analysis. Bibliometric
methods utilize mathematical and statistical tools to
evaluate and measure metadata of various publications
such as articles and books. These methods are crucial
in organizing and analyzing data, and assessing biblio-
graphical content. In general, bibliometric analyses
have been applied in research to measure both quanti-
tative and qualitative research, identify research clus-
ters, reveal trends and themes in the field, and assess
the impact of authors, among other uses (Taddeo et al.,
2019).

Selection of Database and Keywords

In bibliometric research, selecting the appropriate data-
base and keywords are the first two procedures (Fang

et al., 2018). Using high-quality literature as a data
source can ensure the accuracy and significance of results
(Fang et al., 2018). In this study, all relevant data was
gathered from the WoS Core Collection which is com-
monly used by scholars from various disciplines in bib-
liometric analysis (Cui et al., 2018; Fang et al., 2018;
Zhang et al., 2023a). The Web of Science core collection
covers more than 21,793 journals and each journal is rig-
orously evaluated before selection (Clarivate, 2023). This
database offers a more comprehensive coverage of older
literature and deeper citation indexing across all content,
making it the standard dataset for bibliometric analysis
(Chen, 2006; Clarivate, 2023). Fang et al. (2018) used the
WoS Core Collection to search for data related to cli-
mate change and tourism for bibliometric analysis. To
avoid missing data, we simultaneously used ‘‘plastic pol-
lution, marine tourism’’ and ‘‘plastic pollution, coastal
tourism’’ as the keyword to search data.

Data Collection and Inclusion Criteria

In order to obtain high-quality research papers, this
study adopted ‘‘Topic’’ search in the WoS core collection
(Zhang & Quoquab, 2022). Firstly, we used ‘‘plastic pol-
lution, marine tourism’’ and ‘‘plastic pollution, coastal
tourism’’ to search data. Initially, a total of 203 docu-
ments were retrieved from the search. Secondly, for get-
ting high-quality results only research articles were
included in the data set in this study (Zhang & Quoquab,
2022). Therefore, proceedings papers (8), review articles
(24), book chapters (6), and editorial materials (1) were
excluded, resulting in 164 articles that were analyzed fur-
ther. According to the searching results, the first article
in this field was published in 1999. Thus, the research
time span for this study is 199922022.

Bibliometric Analysis

This study adopted the bibliometric method to analyze
the research status on plastic pollution and coastal/

Table 1. Studies on Particular Destinations (Beaches) Related to Plastic Pollution.

Countries Destinations/beaches/lakes Sources

India Gopalpur coast, a tourist beach of Bay of Bengal Khadanga et al. (2022)
China Qinghai lake Jiang et al. (2022) and Xiong et al. (2018)
Tanzania Zanzibar’s coastline Maione (2021)
Colombia Caribbean and Pacific coast Garcés-Ordóñez, Espinosa Diaz et al. (2020)
Colombian Caribbean Santa Marta beaches Garcés-Ordóñez, Espinosa et al. (2020)
Turkey Sinop, southern Black Sea coastal Oztekin and Bat (2020)
Iran Caspian Sea Mehdinia et al. (2020)
Spain The Mar Menor lagoon Bayo et al. (2019)
India Tamil Nadu coast Karthik et al. (2018)
Israel Jisr beach around the Mediterranean Sea Portman and Brennan (2017)
Colombia Caribbean beaches Williams et al. (2016)
South Korea Geoje island Jang et al. (2014)
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marine tourism research. This method can provide better
visualized and objective information than subjective
analysis (Cui et al., 2018). CiteSpace is a common soft-
ware developed in Java used in bibliometric analysis,
which was developed by Chen (2006). It is based on co-
citation analysis and pathfinder algorithms, which are
effective in measuring the literature collection of a partic-
ular field. These methods allow for the exploration of
the key paths and knowledge inflection points in the evo-
lution of a discipline. The study utilized a series of visual
mapping techniques to provide a comprehensive analysis
of the potential dynamics of the evolution of the disci-
pline. By utilizing these advanced analytical tools, this
study provides valuable insights into the patterns of
research and the overall knowledge framework regarding
plastic pollution in coastal and marine tourism (Chen,
2006).

Over the years, CiteSpace has been widely used
worldwide in many disciplines, such as medicine
(Chen et al., 2012), business (Cui et al., 2018), hospi-
tality management (X. Li et al., 2017), green market-
ing (S. Wang et al., 2023), and tourism (Fang et al.,
2018). Compared with other bibliometric software,
such as VOSviewer and Biblioshiny, CiteSpace can
flexibly adjust the color, line, and font on the map,
which makes high-quality knowledge mapping and
provides ample information. CiteSpace can also be
used to map the potential dynamics of disciplinary
evolution and detect disciplinary development’s fron-
tiers. It contains collaboration network analysis and
co-occurrence analysis, which can identify hotspots,
intellectual basis, and emerging trends.

Findings of Bibliometric Analysis

Research Outputs

Plastic pollution in marine tourism is getting more con-
cern from scholars over the years (Maione, 2021). It can
be reflected in the number of related articles published,
which is shown in Figure 1. The first article was pub-
lished in 1999, and in the next 16 years, this research field
did not get much concern. However, since 2015, it can be
clearly seen in this figure that there is a rapid growth in
the number of published papers. One possible reason is
the publication of the United Nations Sustainable
Development Goals in 2015 (Dube & Nhamo, 2021).
Research on this topic is highly related to the 14th goal,
Life below Water (Issifu & Sumaila, 2020). Further,
UNWTO proclaimed 2017 as the Year of Sustainable
Tourism 2015 (Dube & Nhamo, 2021). Then, the num-
ber of published papers has exponentially increased.

The Collaboration Network of Plastic Pollution and
Coastal/Marine Tourism Research

Country Collaboration Network. The network of collabor-
ating countries consisted of 71 nodes and 163 links
between 1991 and 2022 (see Figure 2). Brazil has the
most publications, with 17 articles, followed by Australia
(14), the USA (14), England (13), India (13), China (12),
Spain (12), Germany (8), Italy (7), Canada (7) (see
Table 2). There are sufficient coastal tourism resources
in Brazil, and many scholars put their focus on local
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Figure 1. The number of published papers on plastic pollution in
coastal/marine tourism.

Figure 2. A visualization of the country collaboration network.
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beaches, such as Abais beach (Melo Nobre et al., 2021),
Santos beaches (Ribeiro et al., 2022), and the beaches of
Arraial do Cabo (da Silva et al., 2018). The USA has the
most centrality, thus leading the collaboration network.
According to the color of the lines, the cooperative rela-
tionship between Canada, Turkey, the USA, Indonesia,
Chile, Brazil, England, and Germany is the newest (see
Figure 2). On the whole, collaboration between different
countries has primarily formed.

Institution Collaboration Network. The institution colla-
boration network contains 183 nodes and 176 lines, as
shown in Figure 3. Apparently, the international colla-
boration between different institutions is relatively loose.
The top 10 institutions with the most publications in this
research field are presented in Table 3. Particularly,
University Federal Fluminense tops the list with four pub-
lications, and the other institutions are the Chinese
Academy of Science (three), Klaipeda University (three),
University Wales Trinity Saint David (three), University
Cadiz (three), Commonwealth Scientific and Industrial
Research Organization (two), Ghent University (two),
East China Normal University (two), and University
Estado Rio de Janeiro (two). Most collaboration existed in
the same country’s institutions. For example, the Chinese
Academy of Science, East China Normal University, and
the University of Chinese Academy of Science have closely
collaborated in recent years (Figure 3).

Author Collaboration Network. As is shown in Figure 4,
the author’s collaboration network, which contributes to
plastic pollution and coastal/marine tourism, consisted

Table 2. Top 10 Countries Based on Frequency.

Country Frequency Centrality

Brazil 17 0.21
Australia 14 0.27
USA 14 0.30
England 13 0.28
India 13 0.14
China 12 0.05
Spain 12 0.11
Germany 8 0.06
Italy 7 0.05
Canada 7 0.21

Figure 3. The institution collaboration network.
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of 221 nodes and 268 links. Although many scholars are
focused on this research field, the collaboration network
is relatively loose. Allan Thomas Williams, Arunas
Balciunas, and Giorgio Anfuso have more publications
than other researchers, but the number, to some extent,
is similar, as shown in Table 4. Therefore, the author’s

collaboration network still needs to mature, and the col-
laboration between scholars needs to strengthen.

The Co-citation Network of Plastic Pollution and
Coastal/Marine Tourism

Document Co-citation Network. The co-citation network,
as illustrated in Figure 5, comprised 472 references and
1,780 co-citation links between the years 1999 and 2022.
The network was created using title terms and a log-
likelihood ratio algorithm, which are widely used by
scholars for this purpose (Fang et al., 2018). Silhouette
score is a vital indicator measure of homogeneity and

Table 3. Top 10 Institutions Based on the Number of Publications.

Rank Institutions Documents Country

1 University Federal Fluminense 4 Brazil
2 Chinese Academy of Science 3 China
3 Klaipeda University 3 Lithuania
4 University Wales Trinity Saint David 3 Wales
5 University Cadiz 3 Spanish
6 Commonwealth Scientific and Industrial Research Organization 2 Australia
7 Ghent University 2 Netherlands
8 East China Normal University 2 China
9 Cardiff University 2 Wales
10 University Estado Rio de Janeiro 2 Brazil

Figure 4. Author collaboration network.

Table 4. Top 10 Authors Based on Frequency of Publications.

Author Frequency Institution

Allan Thomas Williams 3 University of Wales
Arunas Balciunas 3 Klaipeda University
Giorgio Anfuso 3 Universidad de Cadiz
Britta Denise Hardesty 2 Commonwealth Scientific and Industrial Research Organization
Italo Braga Castro 2 University of São Paulo
I.Anandavelu 2 National Centre for Sustainable Coastal Management
Rozalina Chuturkova 2 Technical University—Varna
Syed Zaki Ahmed 2 Pondicherry University
Carolynn Box 2 United States of America
Renan Pereira Cardoso 2 Fluminense Federal University

Figure 5. Document co-citation network.
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consistency (Fang et al., 2018). In this study, all the sil-
houette scores of clusters are above 0.8, indicating the
clusters have good quality. The top 15 clusters are shown
in Table 5. The largest cluster—#0 seasonal
comparison—contains 68 references, followed by #1
Qinghai Lake, #2 small plastic debris. Qinghai Lake, the
largest lake within China’s borders, boasts numerous
attractions that draw tourists from far and wide, so it
has been attracting the focus of tourists and scholars
(Cui & Li, 2014). Based on the mean cite and the year of
each cluster, seasonal comparison, case study, spatial
pattern, and Southern Baltic Sea are the new topics in
the recent 3 years (Table 5)

The more citation counts an article has, the more
important it probably is (Fang et al., 2018). Table 6
shows the top 10 cited articles in this research field. Most
articles come from #0 and the others come from #3 and
# 1. The research of Williams et al. (2016) has the most
citation frequencies, with 10 citations (Table 6). They
evaluated 35 Colombian Caribbean beaches and indi-
cated that cleaning up the litter could significantly
improve the scores of the scenery. Portman and Brennan

(2017) have the second highest citation (Table 6) made a
case study of a coastal town, and the results showed that
plastic pollution should be a priority to prevent marine
litter. Scholars’ research has provided some cases,
insights, and methods for future study; however, there
are no landmark researches in plastic pollution and
coastal/marine tourism research.

Author Co-citation Network. The author co-citation net-
work made by CiteSpace is shown in Figure 6, which
contains 455 nodes and 2,510 co-citation links. In
CiteSpace, only the first author of an article will be
included in the statistic (Fang et al., 2018). Table 7 lists

Table 5. Summary of Top 15 Clusters.

Cluster ID Size Silhouette score Label (LLR) Mean (cite year)

0 68 0.873 Seasonal comparison 2019
1 65 0.86 Qinghai lake 2018
2 59 0.941 Small plastic debris 2014
3 57 0.806 Case study 2020
4 38 0.856 Coastal litter 2017
5 31 0.912 Spatial pattern 2021
6 26 1 Plastics 1999
7 25 1 Socio-economic characteristics 2005
8 21 1 Estuarine 2011
9 15 1 Pollution 2014
10 14 1 Balearic island 2007
11 10 1 Social marketing 2016
12 8 0.998 Marine debris composition 2012
13 7 0.993 Various sand dune habitat 2018
14 2 1 Southern Baltic Sea 2020

Table 6. Top 10 Most Cited Papers With Co-citation Network.

Citation counts References Cluster

10 Williams et al. (2016) 0
8 Portman and Brennan (2017) 0
7 Simeonova and Chuturkova (2019) 0
7 Eugenia Becherucci et al. (2017) 0
7 da Silva et al. (2018) 0
6 de Jesus Piñon-Colin et al. (2018) 3
6 Pham et al. (2014) 1
6 Duis and Coors (2016) 3
6 Loizidou et al. (2018) 0
6 Hartley et al. (2018) 0

Figure 6. Author co-citation network.
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10 authors and institutions with the highest citation fre-
quency, and Jambeck has the most citation frequency
with 64 citations. Their research has provided good foun-
dations for future research. For example, Jambeck et al.
(2015) estimated the mass of plastic pollution entering

the ocean, which provided data support for subsequent
research. Also, Derraik (2002) made a comprehensive
review of plastic pollution in the marine environment,
mainly in terms of drift plastic debris, ingestion of plas-
tics, and entanglement in plastic debris.

Journal Co-citation Network. Figure 7, with 459 nodes,
indicates the journal co-citation network contributing to
plastic pollution and coastal/marine tourism over the last
24 years. It shows the effect of multidiscipline knowledge
on plastic pollution and marine/coastal tourism. The top
10 most cited journals with citation frequency over 60
are shown in Table 8. Marine Pollution Bulletin is the
most prominent, with 153 co-citations, followed by
Environmental Pollution (99), Science (96), and Science of
the Total Environment (91) (Table 8). Besides, the top
academic journals containing a wide range of research
fields are included, such as Science. In terms of central-
ity, Ocean & Coastal Management, which focuses on
ocean and coastal, has the highest centrality (0.11).
Table 9 shows the top 10 most prolific journals in plastic
pollution and coastal/marine tourism. The more publica-
tions a journal has, it is likely that the more citation fre-
quency it contains. Marine Pollution Bulletin has the
most publications contributing to this research field, fol-
lowed by Environmental Pollution (see Table 9).

Emerging Trends of Plastic Pollution and Marine/
Coastal Tourism Research

References with Citation Bursts. Table 10, which depicts
the top 10 references with the most vigorous citation
bursts, shows the research trends in plastic pollution and
marine/coastal tourism research. From 2016 to 2022, the
research fields can be concluded as the estimation of the
amount of plastic debris in an area (Munari et al., 2015;
Pham et al., 2014) or all over the world (Cózar et al.,
2014; Galgani et al., 2015; Jambeck et al., 2015), the
plastic pollution on the beach in a specific tourism

Table 7. Top 10 Most Cited Authors With Co-citation
Frequency.

Rank Author Frequency Centrality

1 Jambeck J 64 0.03
2 Derraik J 52 0.07
3 Browne M 51 0.06
4 Barnes D 47 0.20
5 Thompson R 47 0.06
6 Galgani F 45 0.05
7 Andrady Y 43 0.15
8 Ryan P 41 0.04
9 UNEP 40 0.03
10 Hidalgo-ruzv 39 0.04

Table 8. Top 10 Most Cited Journals.

Journal Frequency Centrality Impact factor

Marine Pollution Bulletin 153 0.08 7.302
Environmental Pollution 99 0.09 10.366
Science 96 0.01 59.937
Science of the Total Environment 91 0.01 10.237
Environmental Science & Technology 85 0.01 12.154
Marine Environmental Research 83 0.03 4.33873
Ocean & Coastal Management 73 0.11 4.101
Philosophical Transactions of the Royal Society B-Biological Sciences 71 0.04 8.414
PLOS One 64 0.00 4.069
Scientific Reports 62 0.04 5.516

Note. Impact factor: average impact factor (5 years).

Figure 7. Journal co-citation network.
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destination (Laglbauer et al., 2014), the economic effect
of plastic pollution on coastal tourism (Jang et al., 2014),
and the effect of plastic pollution on marine life (Gall &
Thompson, 2015; K€uhn et al., 2015).

Keywords Co-occurrence Analysis. Keywords can show
the subject of the article clearly. Analyzing co-occurring
keywords can contribute to systematically understanding
the research topic, tracing the evolution track, and pre-
dicting the future of development directions (Meng et al.,
2020). Figure 8 illustrates the co-occurring network of
keywords, consisting of 263 nodes and 1,399 links. The
high-frequency keywords are shown in Table 11, where

pollution, plastic debris, and marine debris are the most
focused keywords by scholars. Table 12 presents the
recurrent keywords identified by CiteSpace over the past
2 years. Single-use plastics, Yellow Sea, and Pro-environ-
mental behavior are the most repeated keywords, which
can serve as valuable indicators for predicting future
research topics.

Pro-environmental behavior and single-use plastics
are potential research topics, both of which are related
to tourists’ behavior. The Planned behavior theory is
commonly used to explain tourists’ behavior (Zhang &
Liu, 2023; Zhang & Quoquab, 2022). The increasing use
of single-use plastics has been the most documented litter
in some coastal tourism sites (Maione, 2021). In addi-
tion, few studies focused on tourists’ perception of

Table 9. Top 10 Most Prolific Journals.

Journal
Number of
publications

Impact
factor

Marine Pollution Bulletin 75 7.302
Environmental Pollution 30 10.366
Science of the Total Environment 20 10.237
Ocean & Coastal Management 11 4.101
Frontiers in Marine Science 8 5.72
Sustainability 7 4.089
Environmental Science and Pollution Research 6 5.053
Journal of Coastal Research 6 1.093
Environmental Monitoring and Assessment 4 3.42
Marine Environmental Research 4 4.338

Note. Impact factor: average impact factor (5 years).

Table 10. Top 10 References With Strongest Citation Bursts.

References Strength Begin End

Cózar et al. (2014) 2.89 2016 2019
Laglbauer et al. (2014) 2.89 2016 2019
Jambeck et al. (2015) 8.14 2017 2020
Jang et al. (2014) 3.6 2017 2019
Gall and Thompson (2015) 3.8 2018 2019
Pham et al. (2014) 3.62 2018 2018
Galgani et al. (2015) 4.32 2019 2020
Munari et al. (2016) 2.77 2019 2022
W. C. Li et al. (2016) 2.79 2020 2022
K€uhn et al. (2015) 2.65 2020 2020

Figure 8. Keywords co-occurring analysis.

Table 11. High-Frequency Keywords in Plastic Pollution and
Marine/Coastal Tourism Research.

Keywords Frequency Keywords Frequency

Pollution 73 Litter 28
Plastic debris 56 Ingestion 26
Marine debris 44 Marine litter 26
Abundance 44 Environment 25
Debris 30 Marine environment 24

Table 12. Repeated Keywords in the Past 2 Years.

Keywords Frequency Year

Particle 6 2021
Single-use plastics 3 2022
Yellow sea 2 2022
Pro-environmental behavior 2 2022
Municipal solid waste 2 2022
Planned behavior 2 2022
Socio-economic impact 2 2021
Anthropogenic debris 2 2021
Microplastic ingestion 2 2021
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microplastics (Yoon et al., 2021). More research is
needed to study the relationship between tourists’ pro-
environment behavior and single-use plastics. The social-
economic impact of plastic pollution on coastal/marine
tourism is also a rapidly expanding research topic in the
last 2 years (Chaudhry & Sachdeva, 2021). Chaudhry
and Sachdeva (2021) analyzed microplastics’ socio-
economic impacts from a global perspective. They also
called for more research to assess the potential loss of
money beach litter has taken to tourism.

Discussion and Conclusions

Coastal tourism has been a significant contributor to
the economy of many coastal cities and countries; how-
ever, the rapid growth of tourism has also led to imbal-
ances in economic, social, and environmental aspects
(Mejjad et al., 2022). In fact, tourism activities have
become a vital source of plastic pollution in coastal
regions. Given the growing global focus surrounding
the SDGs and Blue Growth (BG) (Dube & Nhamo,
2021; Mejjad et al., 2022), research into marine/coastal
tourism and plastic pollution has gained increasing
attention among scholars. Nevertheless, comprehensive
research exploring the global movement of plastic pol-
lution in coastal tourism is lacking, highlighting the
need for more investigations. Therefore, this study aims
to present a two-tier analysis comprising a systematic
literature review and bibliometric analysis of plastic
pollution and coastal/marine tourism, which provides
an objective and comprehensive review of this knowl-
edge domain. The data were sourced from the WoS
Core Collection, spanning 1999 to 2022.

Based on our collaboration network analysis, several
key findings emerged. Specifically, plastic pollution and
coastal/marine tourism represent an emerging and multi-
disciplinary research area with great research potential.
This finding suggests growing interest among researchers
in learning about the impacts of plastic waste on marine
and coastal ecosystems, particularly in the context of the
tourism industry, as indicated by a considerable rise in
papers that have been published, especially after 2015.
Plastic products pose numerous potential threats to the
environment and coastal tourism. However, these perils
remain insufficiently explored, such as the open burning
of plastic waste (Pathak et al., 2023). Therefore, this
study emphasizes the need for further research in this
field. More detailed investigations may help researchers
comprehend this issue and provide solutions to reduce
its harmful effects.

Furthermore, research on this area is overwhelmingly
centered in Brazil, Australia, and the United States, with
European and American countries contributing signifi-
cantly more than other regions. This suggests that these

countries have been actively studying and publishing on
the subject. Brazil is at the top of the list with 17 publica-
tions, followed by Australia and the US, where each of
these countries have 14 publications followed by England
and India, with 13 publications each. This shows a serious
urge and dedication in understanding the problems
caused by plastic pollution in marine and coastal ecosys-
tems and how they affect the tourism sector. Our analysis
also points out a limited emphasis on this research topic
among other nations. This shows a possible gap in
research cooperation and involvement worldwide, espe-
cially among coastal nations such as Malaysia, Singapore,
Indonesia, Brunei, Sri Lanka, and others. Given the inter-
related nature of marine ecosystems and the global effect
of plastic pollution, it is critical to encourage more
nations to do research in this area.

Although this study revealed that collaboration
between authors and institutions globally has increased,
it yet to reach to a mature stage and requires further
investigation. Increasing collaboration between scholars
and institutions from different countries can foster
knowledge exchange, bring diverse perspectives, and
address the global nature of the issue. The analysis of
this study demonstrates that collaboration between
researchers from different organizations primarily exists
within institutions in the same country. For example, the
Chinese Academy of Science, East China Normal
University, and the University of Chinese Academy of
Science have closely collaborated in recent years. This
indicates a strong collaboration network within China in
this particular research field. However, the collaboration
between different institutions and countries is still weak.
Thus, this study calls for more enhanced international
collaborations as a united effort to collectively address
the threat of plastic pollution to the humanity.

Regarding the document co-citation network, we
identified seasonal comparison, Qinghai Lake, and small
plastic debris as the primary research clusters. In addi-
tion, scholars have recently focused on case studies, spa-
tial patterns, and the Southern Baltic Sea. Furthermore,
Jambeck, who provided data support for this research
field, emerged as the most cited author. The Marine
Pollution Bulletin is the most cited and prolific journal in
plastic pollution and coastal tourism research, reflecting
the multidisciplinary nature of this research field.
Furthermore, the top 10 articles with the highest citation
counts are regarded as the most valuable contributions
within the field. Related research topics are found as the
amounts of plastic debris in an area (Munari et al., 2015;
Pham et al., 2014) or all over the world (Cózar et al.,
2014; Galgani et al., 2015; Jambeck et al., 2015), the
plastic pollution on the beach in a specific tourism desti-
nation (Laglbauer et al., 2014), the economic effect of
plastic pollution on coastal tourism (Jang et al., 2014),
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and the effect of plastic pollution on marine life. In a
nutshell, this study contributes significantly by providing
a clear picture of the major themes, key contributors,
influential journals, and notable contributions within the
research field of plastic pollution and coastal tourism.

Our analysis of citation bursts and keyword co-
occurrence identified several new topics of interest that
have emerged in recent years, including the social-
economic impact of plastic pollution on coastal tourism
(Q. Wu et al., 2021), plastic particles (Abdel Ghani et al.,
2022), pro-environmental behavior (Wichmann et al.,
2022), municipal solid waste (Jotaworn et al., 2021), and
single-use plastics (Adam, 2022). These topics represent
critical areas for future research and provide a founda-
tion for further investigation in this field. Providing a
comprehensive knowledge on these topics can empower
policymakers, businesses, and individuals to make
informed choices and take meaningful actions to reduce
plastic pollution, conserve natural resources, and support
the long-term viability of coastal tourism destinations.

Overall, this study adds to our understanding of the
current state of research on plastic pollution and coastal
tourism, emphasizing the importance of additional thor-
ough studies and international collaboration. The identi-
fied research gaps and emerging issues can serve as a
roadmap for future studies, assisting policymakers,
industry stakeholders, and researchers in establishing
effective policies and interventions to reduce plastic pol-
lution and promote sustainable coastal tourism.

Theoretical Contribution and Managerial
Implications

This research has significantly contributed to the body of
knowledge on plastic pollution research. Through the
analysis of 164 articles published in the WoS, the study
systematically documents the current state of research on
plastic pollution and marine/coastal tourism. The pio-
neering nature of the study lies in its global scale, offering
a comprehensive bibliometric review of plastic pollution
and coastal tourism. Particularly, this study summaries
recent publication trends and distributions that suggest
plastic pollution and marine/coastal tourism are bloom-
ing fields of study. Also, this study identified the most
productive authors, institutions, countries/regions, and
cooperation networks and analyzed the top-cited authors
and papers to find the most prominent research bodies in
plastic pollution and marine/coastal tourism. Besides,
research hotspots and clusters and their origin and evolu-
tion were identified to evaluate this field’s most relevant
topics and themes.

In contrast to previous studies that focused on plastic
pollution in specific destinations, such as the
Mediterranean coastal region (Mejjad et al., 2022),

Gopalpur coastal area (Khadanga et al., 2022), Qinghai
Lake (Jiang et al., 2022), Caspian Sea (Mehdinia et al.,
2020), Tamil Nadu coast (Karthik et al., 2018), Gujarat
coast (Rabari et al., 2022), and Caribbean beaches
(Williams et al., 2016), this research provides a broader
perspective by considering multiple geographical areas.
Furthermore, this study contributes to the literature on
tourism research by utilizing bibliometric analysis to
explore the relationship between plastic pollution and
coastal tourism. It expands the scope of previous studies
that primarily focused on climate change, pro-
environmental travel behavior, hospitality research, the
psychology of tourism, sustainability, economic impact,
and sports tourism. This not only adds depth to the
understanding of the subject but also enriches the tour-
ism research landscape by incorporating an important
environmental aspect.

By looking at how research has evolved from the early
stage to the present, this work presents the development
of current state of research on plastic pollution and
coastal/marine tourism and adds value to the historical
context. By knowing how the field has changed over
time, the concerning researchers can better understand
new trends, challenges, and opportunities. They can
select appropriate methodologies, design effective stud-
ies, and formulate research questions that are grounded
in past studies. In addition, the output of this study can
help improve the efficiency of research by pointing out
the most important scholars and insinuations in the field.
By focusing on scholars like Jambeck and organizations
like the University Federal Fluminense, researchers can
find possible partners and establish relationships and col-
laborations that will be useful for future studies.
Additionally, the study identifies frequently cited jour-
nals (e.g., Marine Pollution Bulletin, Environmental
Pollution, and Science of the Total Environment) as the
valuable source of literature and desirable publication
platforms for scholars seeking effective dissemination of
their work and reaching a wider audience. The study also
calls for further research on ‘‘plastic pollution and coastal
tourism,’’ encouraging interdisciplinary collaboration
and closer communication among scholars from various
disciplines and institutions, which can lead to more com-
prehensive and impactful research outcomes.

This study has important implications for policy-
makers as well as for tourists. Policymakers must estab-
lish and enforce plastic pollution restrictions in coastal
and marine tourism locations. This could involve limiting
single-use plastics and developing proper waste manage-
ment systems. Tourists can practice responsible plastic
consumption habits (such as carrying reusable water bot-
tles and avoiding single-use plastic items), participate in
beach clean-up activities and support local conservation
initiatives.

12 SAGE Open



Limitations and Future Research Directions

While this study has its merits, it is not free from some
limitations that can serve as the future research direction.
Specifically, this study focused only on English literature.
Future studies are recommended to consider additional
literature published in different languages, such as
Chinese, German, and Japanese which can provide more
information and comprehensive picture about this field.
Besides, the analyzed data in the current study was
downloaded only from WoS; therefore, data obtained
from other databases, such as Scopus, could improve the
findings. In addition, researchers are encouraged to
expand their research agenda by including related topics,
such as pro-environmental behavior (Zhang et al.,
2023b) and metaverse tourism (Zhang et al., 2023c;
Zhang & Quoquab, 2023) to advance the field’s knowl-
edge base. It is important to acknowledge that biblio-
metric analysis is insufficient for comprehensive analysis
of research logic. Consequently, conducting a systematic
literature review or meta-analysis becomes imperative in
order to provide a concise overview of the existing litera-
ture in the respective field.
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