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ABSTRACT  
Recreational specialization has been a crucial theoretical concept in 
understanding tourists’ traveling preferences. However, few studies 
have utilized this concept to explore the potential variations in 
divers’ preferences for diving, including their sociodemographic 
characteristics. This limitation is especially relevant to Hong 
Kong’s scuba diving tourism industry, as a perceivable absence of 
focus on understanding the factors determining divers’ 
preferences has been documented, particularly among Chinese 
scuba divers. Considering this theoretical gap, this study collected 
data from 398 divers at four of Hong Kong’s popular dive 
locations to narrow this research gap. Methodologically, k-means 
cluster analysis, one-way ANOVA, chi-square, and an independent 
sample t-test were utilized in analyzing the data to assist in 
answering the research questions of whether any significant 
difference between divers’ sociodemographic features and their 
preferences could be observed across the possible divers’ market 
segments, based on their levels of specialization. The results 
demonstrated that two Chinese scuba diver segments in Hong 
Kong could be identified based on their levels of specialization, 
including a cluster of “advanced divers” and another of “novice 
divers”. In addition, divers’ sociodemographic characteristics and 
preferences for diving have also shown a substantial variation 
between the two distinct market-based specialization segments. 
Based on these findings, research implications and limitations 
were systematically discussed and addressed, aiming to provide 
meaningful practical and theoretical support for future studies.
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Introduction

It is common knowledge that scuba diving generates remarkable economic and social 
benefits. For instance, Tapsuwan and Asafu-Adjaye (2008) revealed that scuba diving 
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had substantial financial success, contributing a total value of US$54.96 million to Thai
land’s tourism economy around the Similan Islands. Concerning its social impacts, 
Gregory and Dimmock (2019) indicated that scuba diving could have numerous physical 
and psychological benefits, particularly among aged Australian women, to help enhance 
their sense of well-being.

Despite these well-documented benefits, studies also emphasized that increasing the 
volume of recreation, accompanied by growing tourist visitation without proper manage
ment planning, can reduce amenity values and aggravate biological damage to the travel des
tinations (Davis and Tisdell 1996; Hasler and Ott 2008; Kim, Lee, and Sirgy 2016; Musa 
2002), leading to decreased tourist satisfaction from not returning and, in turn, harming 
the sustainable tourism economy (Gill, Schuhmann, and Oxenford 2015). In light of these 
challenges, scholars indicated that understanding factors contributing to tourist preferences 
would be significant and could somewhat help enhance tourist satisfaction and promote 
tourism sustainability (Giglio, Luiz, and Schiavetti 2015; Musa 2002; Musa, Kadir, and 
Lee 2006). To achieve this objective, several key theoretical and methodological approaches, 
including conjoint analysis (Pai and Ananthakumar 2017; Vukic, Kuzmanovic, and Kostic 
Stankovic 2015), market segmentations (Chen, Bao, and Huang 2014; Fung and Jim 2015; 
Hu and Yu 2007; Lee and Jan 2019; Park and Yoon 2009), and the choice experiment 
approach (Selomane and Van Ierland 2012; Zong et al. 2017), have been widely employed 
by researchers to better understand and model tourists’ preferences for recreation and tra
veling. These methods are recognized for their effectiveness in enhancing tourist satisfaction 
and supporting tourism sustainability within the global tourism research framework.

Among these concepts, there is no denying that market-based segmentation is 
especially outstanding, given its advantage of facilitating efficient marketing planning 
and resource allocation by enabling an understanding of tourists’ setting preferences 
(Otoo, Kim, and Choi 2020). However, a key issue is that it may oversimplify individual 
behaviors and preferences despite its great significance in segmenting and understanding 
tourists’ market demands, as it often fails to capture the full complexity of personal pre
ferences, particularly given the wide variation in tourists’ engagement levels within a 
leisure context. To compensate for this shortcoming, a framework known as “rec
reational specialization” has been widely applied by scholars to describe the diversity 
of behaviors and preferences among outdoor recreationists. It segments the nuanced 
dynamics of how individuals engage with leisure activities, providing a detailed classifi
cation of participants along a continuum of expertise from novices to specialists (Bryan 
1977; Stemmer et al. 2022).

Given its ability to reflect the varying levels of tourist segmentation relevant to tourism 
marketing assessment, it has been widely adopted as an enhanced segmentation approach 
for understanding diverse patterns of tourist participation preferences across different 
outdoor recreation settings. For example, Song et al. (2018) applied specialization- 
place attachment typology as the segmentation strategy to understand hikers’ satisfaction 
and their likelihood of returning to revisit the Olle Trail of Jeju Island, aiming to develop 
new leisure market opportunities for hikers in Korea. Their study identified three distinct 
hiker groups: novice, affection-driven, and expert. Among these three clusters, they 
further revealed that highly attached hikers, categorized as the “experts,” were generally 
more educated, reported greater satisfaction, and expressed a higher intention to revisit 
than their less attached counterparts, the “novices”. Extend to the empirical research 
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beyond hikers, Kainzinger, Arnberger, and Burns (2019) also utilized the specialization 
framework. They classified whitewater boaters into three specialization categories, 
ranging from low, medium, and highly specialized groups of recreationists. This classifi
cation aimed to investigate whether significant differences existed in boaters’ trade-off 
preferences for social, resource, and managerial attributes. According to their study’s 
analysis, the result revealed significant variation across boaters’ specialization and their 
preference for waiting time before launch, river difficulty and trip length. In particular, 
both medium and highly specialized boaters showed greater concern for longer wait 
times compared to their less specialized counterparts.

Although market segmentation is increasingly popular, there remains a lack of studies 
applying this methodology within scuba diving tourism research. Similarly, recreational 
specialization as an essential segmentation concept in understanding tourists’ prefer
ences has yet to be extensively applied, especially regarding the diving preferences of 
Chinese scuba divers in Hong Kong. Considering these research gaps, three research 
objectives were developed to address the perceived theoretical limitations in Hong 
Kong: (1) To identify distinct market segments of Chinese divers in Hong Kong based 
on divers’ levels of recreational specialization; (2) to provide an enhanced segmentation 
approach based on divers’ sociodemographic and diving preferences to label and describe 
the identified specialization segments; and (3) to develop management implications for 
enhancing divers’ satisfaction and promoting long-term tourism sustainability, which 
aligns with the classified divers’ market preferences and their associated demographic 
characteristics in Hong Kong. By studying these objectives, this study will help stake
holders determine the best recreational opportunities through practical marketing assess
ments, thereby enhancing divers’ satisfaction and supporting Hong Kong’s sustainable 
diving tourism development. From a theoretical perspective, this study will help 
address theoretical gaps in understanding the preference of Chinese scuba divers and 
enrich the theoretical significance of marine-based outdoor research in Hong Kong, 
specifically by applying the market-based segmentation concept.

The remaining sections of this study are structured as follows. The next section exam
ines previous research on factors determining divers’ diving preferences, ranging from 
exploring the theoretical insights concerning the significance of the market-based seg
mentation approach to studying the theoretical concept of recreational specialization. 
Then, the third section describes the designation and establishment of the study’s 
survey and experimental methodology, followed by the analysis results reported in the 
fourth section. The final section discusses the findings in comparison with those of pre
vious studies and intends to offer meaningful practical and theoretical implications for 
future investigation.

Literature review

Market segmentation

Market segmentation is a robust and low-cost methodology that helps divide a hetero
geneous market group into homogeneous subgroups (Andreu et al. 2006; Chen, Bao, 
and Huang 2014; Park and Yoon 2009; Wen and Huang 2019). According to this meth
odology, two primary segmentation techniques are commonly used: the common-sense 
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and data-driven approaches (Dolničar 2004). Common-sense segmentation entails 
defining market groups based on the established profile attributes of respondents, with 
descriptors chosen for their insightfulness and logical connection to the segmentation 
criteria (Wen and Huang 2019), while data-driven segmentation uses algorithms based 
on statistical cluster analysis, correspondence analysis, and discriminant analysis, follow
ing hierarchical and standard segmentation approach to identify potential market groups 
(Dolničar 2003, 2004; Wen and Huang 2019).

The primary objective of market segmentation in tourism research is to assist stake
holders in developing the best recreational opportunities to meet tourists’ demands 
and satisfaction (Dolničar 2004). In order to better achieve this objective, it has been inte
grated with various theoretical concepts to understand tourist preferences, with the aim 
of categorizing tourists for future marketing assessments. Among these theoretical con
cepts, sociodemographic variables of tourists, such as nationality, age, salary and gender, 
have been commonly used to help identify tourist market segmentation. For instance, 
Andreu et al. (2006) used tourists’ sociodemographic characteristics and vacation pat
terns to explore the motivation-based factors underlying British tourists’ preferences 
for visiting two resorts (Fethiye and Marmaris) in Mugla, Turkey. In addition, Nar
uetharadhol et al. (2022) used the demographic-based segmentation approach to classify 
Thai consumers into two groups to analyze their purchasing intentions for e-commerce 
airfares. They found that older individuals with high and middle incomes formed the first 
segment, while younger individuals with low incomes formed the second segment. More 
significantly, their study of 3,064 respondents found that price sensitivity and perceived 
ease of use significantly influenced e-commerce airfare purchasing intentions across both 
groups, with the older segment valuing entertainment more than those from the second 
segment. This research highlights the importance of demographic factors in understand
ing consumer behavior intention in the context of e-commerce airfare purchases in 
emerging economies.

Nevertheless, although incorporating tourists’ demographic features is somewhat 
valuable for marketing analysis, studies pointed out the need for methodological 
improvements to avoid relying solely on respondents’ demographics, which is equally 
crucial for enhancing and supporting future tourism management. For instance, Craw
ford-Welch’s (1990) critique argued that “descriptive data, by their very nature, are of 
little analytical worth in that they are not capable of implying causality and are, in 
turn, poor predictors of behavior” (301). This argument is particularly crucial, given 
the fact that it has been further validated by Piercy, Campbell, and Heinrich’s (2011) 
observations, which revealed that the demographic-based segmentation approach in 
the market research showed minimal significant differences between demographic seg
ments, suggesting that such an approach may not effectively produce distinct segments 
or identify meaningful differences among target advertising consumers. Given these cri
ticisms, they recommend extending future studies by integrating research concepts 
beyond demographic constructs, which may help better understand market differences.

On the subject of these limits, an alternative approach focusing on respondents’ psy
chographic characteristics, such as attitudes, behaviors, and personality traits, has gained 
widespread recognition as a more effective method for conducting marketing segmenta
tion assessments (Park and Yoon 2009; Sandy, Gosling, and Durant 2013). This explora
tion is crucial and evident, as a broad scholarly exploration has validated and supported 
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both its theoretical and practical significance. For instance, in tourism research, Wen et 
al.’s (2020) study suggests that understanding tourists’ recreational needs and segmenting 
tourists based on their motivations would be more significant than assessing their demo
graphics. In response to this point of view, it does happen a lot that theoretical concepts 
proposed to understand the developmental process of tourism-related marketing issues, 
which have been frequently documented in the existing literature, including motivation 
(Chen, Bao, and Huang 2014; Fung and Jim 2015; Pearce and Lee 2005; Wen and Huang 
2019), recreational specialization (Chen and Chen 2013; Kim et al. 2010; Scott and 
Thigpen 2003), participation involvement (Hu and Yu 2007; Levitt et al. 2019), and 
environmental attitude (Kim and Weiler 2013). Of these, Bryan’s (1977) concept of rec
reational specialization serves as a particularly valuable framework and is given central 
emphasis in this analysis. This is because the behavioral continuum it defines establishes 
the foundational logic for segmentation, while offering a coherent explanation for the 
variation in related tourist characteristics, such as recreationists’ motivation and environ
mental attitude.

Recreational specialization

Bryan (1977) proposed the recreation specialization framework to identify and classify 
within-group diversity among anglers engaged in a single recreational activity. He 
defined recreational specialization as “a continuum of behavior from the general to the 
particular specialization, reflected by equipment and skill used in the sport and activity 
setting preferences” (175). In his observation, significant differences in behavior and atti
tudes were reported between anglers with low and high levels of specialization, demon
strating that more specialized recreationists with greater accumulation of time and 
experiences may be encouraged to embrace more pro-environmental awareness and rec
reational behaviors. Given Bryan’s contribution, recreational specialization has been 
integrated with various theoretical concepts to study and understand tourism-related 
conservation and marketing management occasions. For instance, studies have inte
grated the specialization framework to understand tourists’ site preferences (Chen and 
Chen 2013; Galloway 2012; Hopkin and Moore 1995; Kim et al. 2010; Lee, Graefe, and 
Li 2007; Martin 1997; Virden and Schreyer 1988), motivation (Chipman and Helfrich 
1988; Dearden, Bennett, and Rollins 2006; Galloway 2012), and environmentally respon
sible behavior (Cheung, Lo, and Fok 2017; Han and Oh 2021; Thapa, Graefe, and Meyer 
2005, 2006; Zhang et al. 2023a) over different types of outdoor recreations, including 
scuba diving (Anderson and Loomis 2012; Dearden, Bennett, and Rollins 2006; Thapa, 
Graefe, and Meyer 2005, 2006; Zhang et al. 2023a), birdwatching (Cheung, Lo, and 
Fok 2017; Kim et al. 2010; Scott and Thigpen 2003), fishing (Bryan 1977; Chipman 
and Helfrich 1988), and cycling (Chen and Chen 2013; Hopkin and Moore 1995).

Despite its wide theoretical recognition, Bryan’s earliest measurements have been con
sistently criticized in the existing literature (Bryan 2000; Ditton, Loomis, and Choi 1992; 
McIntyre and Pigram 1992; Scott and Shafer 2001). This criticism arises because the his
torical research assessment concerning the use of the essence of specialization theory has 
faced some theoretical limitations, as claimed by Bryan (2000), who indicated that 
“researchers added to the body of knowledge through their studies and insights and 
led the productive debate on the theory’s accuracy, power, and applicability” (18). For 
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instance, Scott and Shafer (2001) revealed that “despite a recognition that specialization is 
a developmental process, studies have yet to be undertaken to test the extent to which 
recreationists progress to more advanced levels of involvement over time” (321). Also, 
McIntyre and Pigram (1992) revealed that “measurement of recreation specialization 
has been limited to the observation and recording of behaviors associated with activities 
and has ignored, to a large extent, individual affective attachment to participation” (3). 
They commonly emphasized that specialization should be a dynamic and evolving 
process for individual engagement, suggesting that further research should adopt longi
tudinal approaches to track changes in individuals’ specializations over time.

To remedy these deficiencies, McIntyre and Pigram (1992) emphasized that the 
recreation specialization model should be multidimensional in its measurements, includ
ing but not limited to integrating individuals’ prior participation history and affective 
attachment. As such, they introduced more comprehensive theoretical concepts, such 
as integrating the cognitive, behavioral, and affective constructs to formulate an 
improved specialization framework. Likewise, Scott and Shafer (2001) redefined rec
reational specialization as developmental progress in behavior, skills, and commitment 
while describing this progress in terms of stages of engagement, career change, and 
turning points to enhance the measurement framework more comprehensively. More
over, Ditton, Loomis, and Choi (1992) introduced the concept of social subworlds to 
re-conceptualize recreation specialization as “a process by which recreation social 
worlds and subworlds segment and intersect into new recreation subworlds and the sub
sequently ordered arrangement of these subworlds and their members along a conti
nuum” (33). These refined and extended specialization frameworks are expected to 
serve as a vital managerial tool for guiding tourism development and contributing to 
the continued advancement of promoting sustainable tourism success, especially in 
nature-based tourism contexts, such as scuba diving recreation.

Diving preferences

Studies emphasized that factors influencing divers’ choice of diving can vary significantly 
from the dive site’s biological and physical condition (Giglio, Luiz, and Schiavetti 2015; 
Musa 2002; Musa, Kadir, and Lee 2006; Şensurat-Genç et al. 2022; Uyarra et al. 2005; 
Uyarra, Watkinson, and Cote 2009; Zhang et al. 2023b). Among these factors, coral con
ditions and marine species have been identified as particularly outstanding in attracting 
divers’ participation (Musa 2002; Musa, Kadir, and Lee 2006; Uyarra et al. 2005; Uyarra, 
Watkinson, and Cote 2009; Zhang et al. 2023b). However, the fact is that divers are not 
homogeneous, and their preferences for diving can vary substantially (Bentz et al. 2016; 
Giglio, Luiz, and Schiavetti 2015; Kirkbride-Smith, Wheeler, and Johnson 2013; Musa 
2002; Şensurat-Genç et al. 2022; Zhang et al. 2023b). For instance, Şensurat-Genç et 
al. (2022) revealed that gender can greatly influence divers’ preferences. Specifically, 
they found that females preferred artificial reefs at a rate of 17%, which was higher 
than the rate of 15% for males in the Karaburun Peninsula, Turkey. In addition to socio
demographic attributes, studies also found that divers’ diving experience could be an 
essential factor influencing their preferences for diving. For example, Kirkbride-Smith, 
Wheeler, and Johnson (2013) found that experienced divers strongly preferred natural 
coral reefs, whereas novice divers preferred artificial habitats over natural reefs in 
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Barbados. Despite these significant differences, Şensurat-Genç et al. (2022) argued that 
divers’ preferences for historical wrecks did not differ based on their diving experience; 
in the case of Turkey, they remained interested in diving for historical shipwrecks, 
despite their limited experience with artificial wreck reefs.

Given the complex factors that affect divers’ preferences for diving (Musa 2002; Musa, 
Kadir, and Lee 2006), it is evident that an expanded study to understand divers’ specific 
preferences is crucial, especially concerning their significant impact on divers’ satisfac
tion and tourism sustainability. Within this context, studies using the segmentation 
methodology to track divers’ preferences have been substantially recognized, given its 
significance in classifying divers into a same-batch subgroup to help stakeholders 
design and offer the best recreational opportunities to enhance divers’ satisfaction. For 
example, Bentz et al. (2016) segmented the preferences and motivations of 425 divers 
diving in the Azores, using principal component analysis and cluster analysis, based 
on divers’ sociodemographic characteristics and their level of specialization. Their analy
sis classified divers’ preferences into four subgroups, including “sharks and manta rays,” 
“unpolluted, uncrowded dive sites with underwater formations”, “social aspects of 
photos, knowledge, family and friends”, and “visibility, fish abundance, and easy 
diving.” Meanwhile, divers’ specialization degrees were divided into four types of seg
ments, including “new divers,” “casual divers,” “active divers” (frequent participants in 
diving activities without the same depth of commitment as “committed divers”), and 
“committed divers” (those with a high level of psychological involvement and long- 
term dedication to diving, often structuring their leisure activities around the pursuit 
of diving experiences). Subsequent analysis confirmed a significant difference between 
divers’ specialization and motivational preferences for diving in the Azores. Specifically, 
advanced specialized (active and committed) divers were more motivated to see sharks 
and manta rays or to appreciate unpolluted, undamaged, and uncrowded dive sites 
with underwater rock formations (such as caves, arches, and seamounts). In contrast, 
less-specialized divers (new and casual divers) were more motivated to seek knowledge 
expansion, adventure, the company of family and friends, underwater visibility, and 
the discovery of a variety of marine life.

Similar to the study conducted in Portugal, Albayrak, Caber, and Cater (2021) utilized 
the push and pull theory to investigate and classify divers’ intentions and preferences for 
diving in Turkey. With the help of factor analysis, the pull structure was divided into 
“tourism and diving offerings,” “safety and accessibility,” “ancillary attributes,” “new 
areas,” and “unspoiled diving destinations”. In contrast, the push structure was 
confirmed to be “exploration and excitement,” “personal development,” and “socializa
tion and challenge.” The eight measurements were then classified into four broad cat
egories, in line with the assessment of examining divers’ preferences after running a 
cluster analysis, including “enthusiastic positivists,” “youthful hedonists,” “amateur 
explorers,” and “single regulars.” The analysis showed that four groups of scuba divers 
had different push and pull motivations. Enthusiastic activists are highly motivated by 
both push and pull factors, while young hedonists are primarily motivated by specific 
push factors (exploration and excitement) and pull factors (new domains).

Furthermore, Paterson et al. (2012) also explored the demographic characteristics of 
divers, aiming to identify meaningful subgroups within the diving population and 
examine how these characteristics influence divers’ overall satisfaction. Specifically, in 
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their Florida Keys study, they segmented divers by their specialization level to explore 
how this factor could shape divers’ experience, expectations and satisfaction regarding 
marine resources. According to the analysis, they found a significant discrepancy 
between expectations and experience associated with divers’ specialization, with very 
highly specialized divers scoring higher on expectations and experiences of easy diving 
conditions and good underwater visibility than the moderate and highly specialized 
groups of divers. More specifically, regarding the differences between divers’ satisfaction 
and the impact of divers’ specialization levels on their satisfaction, their analysis revealed 
that, across different specialization levels, the conditions of “relaxation” and “easy diving” 
were consistently rated as contributing most significantly to determining divers’ satisfac
tion among the ten site attributes evaluated. These studies demonstrated the significant 
importance of understanding diverse market segments in promoting the success of sus
tainable scuba diving tourism, providing valuable insights that can inform future 
research and guide the development of targeted strategies for enhancing both tourist sat
isfaction and tourism sustainability.

Methodology

Study areas

Hong Kong is located in the eastern part of the Pearl River Delta in southern China. Its 
unique location has allowed a diverse range of marine life species to grow and thrive, with 
nearly 5,900 aquatic species and over 80 groups of stony coral, which have been richly 
recorded within Hong Kong waters (Ma et al. 2024). With such a unique geographical 
condition, many tourists have been attracted to travel to discover Hong Kong’s rich 
marine ecology, stimulating the steady development of various water-based activities. 
Among these activities, scuba diving, snorkeling, and swimming have been widespread, 
merging in Hong Kong’s marine protected areas (Zhang et al. 2023a; Zhang et al. 2023b; 
Zhang et al. 2024). Most of these activities have been found to occur in the eastern waters, 
owing to their superior underwater visibility and rich biological conditions (Zhang et al. 
2023b). Therefore, to ensure representative sampling, this study selected four sites within 
the eastern waters for data collection, including Hoi Ha Wan Marine Park, Tung Ping 
Chau Marine Park, Sharp Island, and the Ung Kong Group (Figure 1).

Questionnaire design

A questionnaire-based research instrument was adopted to collect the research data. The 
survey’s measurement indicators were designed based on previous literature, sup
plemented by consultations with professional diving instructors in Hong Kong (Table 
1). The final questionnaire was divided into three sections, measuring divers’ sociodemo
graphic backgrounds, recreational specializations, and preferences for diving. Table 1
presents the proposed survey sections, from measuring divers’ specialization to prefer
ences for diving. The recreational specialization scale consists of 10 items, comprising 
the measurement construct of financial commitment, centrality to lifestyle, and knowl
edge and skill. Two items were deleted after conducting a pilot statistical analysis. The 
remaining ten items were then measured on a five-point scale (1 = strongly disagree, 5  
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Figure 1. Study areas for data collection.

Table 1. Measurements for divers’ recreational specialization and diving preference.
Recreational specialization References/ source

I would rather go diving than do anything 
else

(Anderson and Loomis 2012; Bryan 1977; Cheung, Lo, and Fok 2017; 
Chipman and Helfrich 1988; Galloway 2012; Thapa, Graefe, and Meyer 
2006; Zhang et al. 2023a)Diving is a large part of my life

I can really be myself when I am diving
Most of my outdoor recreational activities are 

aimed at diving
I have invested a lot of money in diving 

equipment
I have acquired a lot of diving equipment
I often learn about the newest diving 

equipment available
I am very knowledgeable about diving and 

marine wildlife
I can easily identify marine organisms 

without an identification key
I am an experienced diver
Diving preferences
Naturalness/pristineness (Dearden, Bennett, and Rollins 2006; Giglio, Luiz, and Schiavetti 2015; 

Gill, Schuhmann, and Oxenford 2015; Musa 2002; Paterson et al. 2012; 
Uyarra et al. 2005; Uyarra, Watkinson, and Cote 2009; Zhang et al. 
2023a)

Biodiversity/ecological
Uniqueness of sites
Water quality & clarity
Coral density/coverage
Site area environment
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= strongly agree). Then, divers’ preferences for diving comprised six items and were 
measured on a five-point scale (1 = very low, 5 = very high). In the end, the respondent’s 
sociodemographic information was introduced, including gender, education, age, and 
monthly salary.

Sampling method

This study focused on Chinese scuba divers who had dived in Hong Kong’s marine pro
tected areas. Data were collected between the summers of 2021 and 2022. During this 
period, a convenience sampling approach was employed, given its significant advantage 
of being less expensive and time-consuming under the then prevailing travel and social 
restrictions of the COVID-19 pandemic (Taherdoost 2016). A total of 550 surveys were 
successfully distributed to the target respondents with assistance from local dive shops, 
instructors, and commercial vendors near the dive sites. All respondents who filled out 
the survey were at least 18 years old and had dived at least once. The valid sample con
sisted of 398 responses after filtering out 152 incomplete responses, resulting in a 
response rate of approximately 76%.

Data analysis

This study employed a two-step statistical procedure to study the proposed research 
questions. The first step involved K-means cluster analysis using raw data from the 10 
specialization items to identify Chinese divers’ potential market segments in Hong 
Kong. Then, a discriminant analysis was conducted to validate the identified clusters. 
After the discriminant analysis was confirmed, the second step was to use chi-square 
and one-way ANOVA to determine whether significant differences in divers’ sociode
mographic characteristics and diving preferences could be identified within the 
classified segmentations. Lastly, an independent sample t-test was used to examine 
whether and how divers’ specialization groups could differ in their preferences 
when diving in Hong Kong’s marine protected areas. All data were analyzed via 
SPSS 28.0.

Results

Sample profile

According to Table 2, 193 respondents were male and 205 were female, accounting for 
48.5% and 51.5% of the total respondents, respectively. Most responders (45.7%) were 
young divers aged 18-29, with only a few (7.8%) aged 50 or older. Regarding divers’ edu
cational backgrounds, most (80.6%) had received an undergraduate degree or higher. In 
comparison, fewer had only a secondary level of education (19.3%), while respondents 
with less than a secondary level of education were not observed in this investigation. 
Concerning respondents’ monthly salary, a considerable number of respondents 
(55.2%) earned HKD 29,999 or less. On the contrary, only 18.1% had a monthly 
income of more than HKD.40,000.
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Dimensions of recreational specialization

The exploratory factor analysis was adopted to extract the latent factor structure within 
the specialization framework (Choudhry, Fang, and Lingard 2009; Kaiser 1960, 1974). 
According to Table 3, the result of this study’s Kaiser–Meyer–Olkin statistic was 0.872 
(>0.5), with a chi-squared test yielding a result of 2774.985 (p < 0.001), confirming this 
study’s theoretical and methodological effectiveness of performing further factor analysis 
(Choudhry, Fang, and Lingard 2009; Kaiser 1974).

After confirming the suitability of the data for factor analysis, an exploratory factor 
analysis was conducted. Specifically, principal component analysis was used as the 
factor extraction method, followed by varimax rotation to identify the latent factor 
dimensions related to divers’ specialization. The analysis yielded three factor-based 

Table 2. Respondents’ socioeconomic demographic characteristics.
Variables Categories Frequency Percentage %

Gender Male 193 48.5
Female 205 51.5

Age 18–29 182 45.7
30–39 123 30.9
40–49 62 15.6
50–59 27 6.8
60 or above 4 1.0

Education Primary 0 0
Secondary level 77 19.3
Undergraduate 229 57.5
Postgraduate 92 23.1

Monthly salary (HKD) 9,999 or below 24 6.0
10,000–19,999 92 23.1
20,000–29,999 104 26.1
30,000–39,999 54 13.6
40,000–49,999 32 8.0
50,000–59,999 17 4.3
60,000 or above 23 5.8
Retired 26 6.5
Did not answer 26 6.5

Total / 398 100

Table 3. Exploratory factor analysis.

Constructs Measurement

Factor Loading

1 2 3

Centrality to lifestyle I would rather go diving than do anything else 0.837
Diving is a large part of my life 0.803
I can really be myself when I am diving 0.802
Most of my outdoor recreational activities are aimed at diving 0.635

Financial 
commitment

I have invested a lot of money in diving equipment 0.897
I have acquired a lot of diving equipment 0.856
I often learn about the newest diving equipment available 0.769

Knowledge and skill I am very knowledgeable about diving and marine wildlife 0.904
I can easily identify marine organisms without an identification key 0.846
I am an experienced diver 0.802

Eigenvalue 5.533 1.255 1.110
% Variance explained 55.334 12.551 11.099
Cronbach alpha 0.862 0.893 0.891

Variance explained = 78.98%, KMO = 0.872, Bartlett’s test of sphericity = x2(45) = 2774.985; p < 0.001, Varimax Rotation 
Method
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dimensions (Choudhry, Fang, and Lingard 2009; Kaiser 1960), which together explained 
78.98% of the total variance in the ten measurements within the specialization frame
work. The factor loadings for the three factors ranged from 0.635 to 0.904, which 
exceeded the critical value of 0.50, as recommended by Osborne and Fitzpatrick 
(2012) and Kaiser (1974). Following an examination of the factor loadings and their 
alignment with the specialization literature, the three factors were confirmed and 
labeled as centrality to lifestyle, financial commitment, and knowledge and skill. The 
first factor, centrality-to-lifestyle, represents divers’ desire to dive as a way of life, reflect
ing how deeply diving is into their daily routines, identities, and personal values. The 
second factor, concerning divers’ financial commitment, captures how individuals are 
willing to allocate financial resources, such as equipment, travel, and training, to 
sustain their participation in diving. Finally, the third factor, knowledge and skill, 
reflects divers’ self-assessed competence and accumulated experience in scuba diving, 
which are essential for personal safety and responsible interaction with the marine 
environment. Together, these three dimensions reflect the multidimensional nature of 
recreational specialization and offer a more nuanced understanding of divers’ varying 
involvement and commitment levels. This finding aligns with the conceptualization of 
recreation specialization proposed by McIntyre and Pigram (1992). In the reliability 
assessment, Cronbach’s alpha values for these three factors ranged from 0.862 to 
0.893, indicating that they all had obtained an acceptable internal consistency for their 
excellent reliability value greater than 0.70 (Taber 2018).

Recreational specialization-based segmentation of Chinese scuba divers

A hierarchical cluster analysis was utilized to assess the clustering-associated dendro
grams and determine the raw data’s reasonable representation using the three-factor 
structure (Wen and Huang 2019). Subsequently, the K-means clustering method was 
applied to group divers into two clusters based on their specialization, following the 
three-factor structure identified in the initial hierarchical analysis (Wen and Huang 
2019). Consequently, the two cluster groups were classified into divers with a high 
specialization and divers with a low specialization diving level. Cluster 1 comprised 
253 cases (63.6% of respondents). This cluster was labeled “advanced divers” due to its 
relatively high mean scores on specialization frequency across all measurements. On 
the contrary, Cluster 2 contained 145 cases (36.4% of respondents). These divers were 
labeled “novice divers” because their mean specialization frequency scores were lower 
across all measurements than those of their counterparts. Table 4 presents the mean 

Table 4. Means of specialization items among the two clusters.

Measurements

Level of specialization

Advanced divers Novice divers

Mean difference F-value Significance
Cluster 1 Cluster 2

N = 253 (63.6%) N = 145 (36.4%)

Centrality to lifestyle ,52029 (4.47) -,90782 (3.29) −1.18 356.161***
Financial commitment ,54493 (3.88) -,95082 (2.09) −1.79 428.036***
Knowledge and skill ,50613 (3.41) -,88312 (1.96) −1.45 321.524***

Note: *** p < 0.001. (Mean values were measured on a five-point Likert scale, with 1 being strongly disagree and 5 being 
strongly agree).
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scores for the two clusters measuring divers’ specialization and the results of a one-way 
ANOVA assessing whether differences in mean scores across the three specialization 
factors are statistically significant. The analysis revealed statistically significant differ
ences in the means of all three specialization factors across the two clusters. The two 
groups differed most regarding the measurement factor of financial commitment (F =  
428.036), followed by centrality to lifestyle (F = 356.161). Comparatively, the groups 
differed somewhat less in terms of the measurement factor of knowledge and skill (F  
= 321.524).

Cluster validation

A discriminant analysis validated the cluster solution (Mumuni and Mansour 2014; Wen 
et al. 2020). Throughout the assessment, the specialization dimension was an indepen
dent variable, while membership in the two-cluster solution was placed as the dependent 
variable. As shown in Table 5, one discriminant function was extracted because only two 
distinct clusters were successfully identified. The extracted function achieved an eigen
value greater than one, accounting for 100% of the variance in the specialization dimen
sion. The canonical correlation for the function was 0.824, indicating a strong 
relationship between the function and group differences. Also, the square of this corre
lation (0.8242 = 0.68) indicated that the specialization group explains 68% of the variance 
in the dependent variable. The relatively small value of Wilk’s Lambda (0.32) indicated an 
excellent separation of the groups. Moreover, the chi-square test of Wilk’s Lambda 
(447.678) showed that the overall separation of groups achieved using the discriminant 
function was highly significant at p < 0.001 (Mumuni and Mansour 2014; Pearce and Lee 
2005).

After identifying significant group differences through discriminant analysis, the dis
criminant function coefficients were assessed to determine which predictor variable con
tributed most to the function (Mumuni and Mansour 2014; Pearce and Lee 2005). As 
shown in Table 6, the magnitudes of the standardized discriminant function coefficients 
suggest that financial commitment was the most critical predictor in discriminating 
between the groups, followed by centrality to lifestyle and knowledge and skill. Although 
this ordering differs slightly from the rank derived from mean differences in Table 4, such 
variation is not unexpected given the distinct purposes of univariate and multivariate 
analyzes. This slight difference arises because while Table 4 compares each variable inde
pendently across clusters, the discriminant analysis considers the combined effects of all 
predictors and their intercorrelations when determining their relative contributions to 
group separation (Stella 2019). This multivariate perspective allows a more refined 

Table 5. Validation of the two-cluster solution using discriminant analysis.
(a) Significance of the Discriminant Function

Function Eigenvalue Variance Canonical correlation Wilks’ lambda Chi-square Significance

1 2.111 100% 0.824 0.321 447.678 <0.001
(b) Final Cluster Centroids
Cluster Function 1
1. Advanced divers 1.097
2. Novice divers −1.914
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understanding of which variables best distinguish the groups when modeled simul
taneously. Hence, the prominence of centrality to lifestyle over knowledge and skill in 
the discriminant function does not contradict the univariate findings but reflects each 
construct’s unique explanatory power within the multivariate model. This result supports 
the robustness of the segmentation structure by showing consistent patterns across 
analytical approaches, albeit with minor shifts in variable salience. Most importantly, 
since the discriminant function remains statistically significant, it further indicates that 
the model offers a valid and meaningful distinction between the two identified divers’ 
specialization segments.

Regarding the group centroids, cluster 1 (advanced divers) has a positive value of 
1.097, whereas cluster 2 (novice divers) has a negative value of −1.914 (Table 5), 
further confirming that the two clusters were appropriately assigned. Then, the classifi
cation matrix was examined to determine whether the function was a valid predictor 
(Table 7). The results show that the function correctly classified 253 cases in the high- 
specialization group (advanced divers) and 145 cases in the low-specialization group 
(novice divers). Overall, the discriminant function could correctly classify 99.5% of the 
respondents into their respective clusters, indicating high reliability of the clustering 
solution.

Describing clusters with demographics and diving preferences

A chi-square test was conducted to determine whether the two clusters differed signifi
cantly according to divers’ sociodemographic profiles. Table 8 shows significant differ
ences among clusters regarding divers’ gender, age, educational background, and 
monthly salary. Divers in cluster 1 (advanced divers) were primarily males, aged 18– 
29 or 30-39, with a bachelor’s degree or above, and a monthly income of HKD 
20,000–29,999, excluding those who are retired or do not disclose their income status. 
Comparatively, divers in cluster 2 (novice divers) were mainly female, also aged 18–29 

Table 6. Canonical discriminant function coefficients and loadings.
Measurements Unstandardized Coefficients Standardized Coefficients Discriminant Loading

Financial commitment 0.821 0.570 0.716
Centrality to lifestyle 0.620 0.451 0.653
Knowledge and skill 0.646 0.481 0.620
(Constant) 0.000 – –

Table 7. Classification of results.
Predicted group membership

Actual Cluster (Number of Cases) Cluster 1 Cluster 2 Total

Original Count Advanced Divers 252 1 253
Novice Divers 1 144 145

% Advanced Divers 99.60 0.40 100.00
Novice Divers 0.70 99.30 100.00

Cross-v Count Advanced Divers 248 5 253
Novice Divers 2 143 145

% Advanced Divers 98.00 2.00 100.00
Novice Divers 1.40 98.60 100.00

Note: 99.5% of the grouped cases are correctly classified.
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or 30-39, with a bachelor’s degree or above and a monthly income of HKD 20,000– 
29,999, again after excluding those who are retired or do not disclose their income status.

Besides looking at how divers’ segmentations differed from their sociodemographic 
characteristics, this study also looked at how divers’ preferences for diving could vary 
between the two classified segments. To achieve this objective, the two specialization seg
ments were treated as the independent variable, while divers’ preferences concerning the 
dive sites’ “naturalness”, “biodiversity”, “uniqueness”, “water quality”, “coral density”, 
and “site area environment” (Giglio, Luiz, and Schiavetti 2015; Gill, Schuhmann, and 
Oxenford 2015; Musa 2002; Musa, Kadir, and Lee 2006; Uyarra et al. 2005; Uyarra, Wat
kinson, and Cote 2009; Zhang et al. 2023b) were set as the dependent variable. An inde
pendent sample t-test (Table 9) revealed statistically significant differences between the 
two diver segments in their diving preferences. Specifically, biodiversity/ecology, unique
ness of sites, coral density/coverage, and site area environment were all statistically 

Table 8. Results of cluster analysis based on divers’ demographic characteristics.

Demographic status
Cluster 1 (AS) Cluster 2 (NS)

Statistics significanceN = 253 N = 145

Gender x2 = 7.70, df = 1, p = 0.006
Male 136 57
Female 117 88
Age x2 = 16.62, df = 4, p = 0.002
18–29 98 84
30–39 84 39
40–49 49 13
50–59 20 7
60 or above 2 2
Education x2 = 10.86, df = 2, p = 0.004
Primary 0 0
Secondary 57 20
Undergraduate 130 99
Postgraduate 66 26
Monthly salary (HKD) x2 = 25.05, df = 8, p = 0.002
9,999 or below 6 18
10,000–19,999 58 34
20,000–29,999 65 39
30,000–39,999 38 16
40,000–49,999 27 5
50,000–59,999 12 5
60,000 or above 14 9
Retired 14 12
Did not answer 19 7

Abbreviations: AS, Advanced divers; NS, Novice divers.

Table 9. Segment differences in divers’ diving preferences.

Preference items

Advanced 
divers Novice divers

95% confidence 
level

Cohn’s dMean SD Mean SD T-Score P-value Lower Upper

Naturalness/pristineness 3.92 0.87 3.90 0.78 0.16 0.877 −0.158 0.185 0.02
Biodiversity/ecological 4.10 0.90 3.90 0.90 2.19 0.029* 0.021 0.391 0.22
Uniqueness of sites 3.78 0.87 3.56 0.84 2.50 0.013* 0.048 0.400 0.26
Water quality & clarity 3.48 1.17 3.50 1.24 −0.15 0.883 −0.263 0.227 0.02
Coral density/coverage 3.69 0.95 3.49 0.91 2.03 0.043* 0.007 0.390 0.22
Site area 3.40 0.71 3.17 0.68 3.16 0.002** 0.087 0.373 0.33

Note: *P < 0.05; ** P < 0.01
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significant at p < 0.05. Advanced divers consistently reported higher mean scores on 
these preference attributes than novice divers, suggesting that they place greater impor
tance on biodiversity, site uniqueness, coral density, and site area when selecting dive 
sites in Hong Kong. Comparatively, divers’ preferences for naturalness and water 
clarity were not statistically associated with their specializations, implying that while 
divers choose dive destinations for various reasons, nature and water quality remain 
essential to most divers regardless of their levels of recreational specialization.

Discussion and conclusion

This study applied a market segmentation using the concept of recreational specialization 
to distinguish Chinese divers’ preferences when diving in Hong Kong’s marine protected 
areas. The cluster analysis classified these divers into two clusters, with the first labeled 
“advanced divers (Cluster 1)” and the second labeled “novice divers (Cluster 2)”. Com
pared with their counterparts, advanced divers represented the majority of the sample. 
Results show statistically significant differences between the two groups of divers in 
terms of their demographics and preferences.

First, concerning the relationship between divers’ specialization segments and their 
preferences for diving, advanced divers (Cluster 1) were found to be strongly motivated 
by the dive sites’ naturalness, biodiversity, uniqueness, and coral density. This finding is 
consistent with Anderson and Loomis’s (2012) research, which indicated that specialized 
divers were more concerned about the acceptability of healthy coral, fish, and other 
marine biological conditions, such as whale sharks and manta rays. Additionally, it is 
consistent with Dearden, Bennett, and Rollins’s (2006) finding that increasing divers’ 
specialization could significantly influence their perceptions of the importance of observ
ing underwater plants and creatures. However, despite these consistencies, the present 
study was found to contradict Bentz et al.’s (2016) research findings, which revealed 
that divers with increased specialization were more motivated to discover undamaged 
and uncrowded dive conditions, especially with underwater rock formation features, 
such as caves, arches, and seamounts. The discrepancy between the current and previous 
findings may be due to the difference in individual divers’ personalities. Specifically, 
adventurous divers may be more willing to dive in complex diving conditions, such as 
submarine caves and seamounts. Conversely, divers with less adventurous personalities 
may be more inclined to pursue a more generally widespread set of preferences for coral 
coverage and underwater visibility.

Second, our study found that the two diver segments did not significantly differ in 
their preferences concerning the dive site’s naturalness and water quality, meaning 
that both segments of divers cared about the natural environment and water quality to 
a comparable extent. This result implies that while divers choose dive destinations for 
various reasons, these factors remain equally important concerning site selection for 
the two specialization groups. One possible explanation for this phenomenon may be 
concerning the fact that water quality and naturalness are valued not only for their aes
thetic appeal but also for their critical role in ensuring both divers’ and marine ecosys
tems’ safety, visibility, and overall health sustainability, making maintaining a high 
baseline standard essential. Under these conditions, it is reasonable to expect that any 
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decline in these environmental factors would likely leave both divers’ safety and enjoy
ment vulnerable, regardless of the diver’s level of specialization.

Third, this study confirmed significant sociodemographic differences between the two 
segments (Table 8). The advanced diver segment was predominantly comprised of males. 
While both segments were highly educated, with the majority holding an undergraduate 
degree or higher, the advanced diver segment had a notably higher proportion of post
graduate degree holders (26.1%) compared to the novice segment (17.9%). This analysis 
was consistent with the findings of Anderson and Loomis (2012), who found that most 
specialized divers are generally males over females. Despite such consistency, the present 
study has also been found to disagree with Anderson and Loomis’s (2012) discovery in 
the same study, which indicated that no significant differences in income levels, marital 
status, or ethnic group composition were identified among the different specialization 
levels of divers. The disparity in results between this study and previous research may 
stem from cultural differences in how recreationists perceive and value scuba diving. 
Specifically, diver populations in Hong Kong and the Florida Keys may approach 
scuba diving with different expectations and values influenced by their respective cultural 
contexts. Chinese divers in Hong Kong may view scuba diving as a physically demanding 
activity that requires significant skill and financial investment, leading to a higher pro
portion of younger, more financially invested individuals in the advanced specialization 
group. In contrast, Western divers might perceive scuba diving as a more holistic rec
reational activity that does not necessarily demand high equipment or experience, result
ing in less pronounced sociodemographic differences across divers’ specialization levels.

By integrating these findings, this study provides stakeholders and scholars with both 
practical and theoretical implications for understanding scuba diving tourism-related 
market segmentations, particularly how divers’ different specialization segments and 
demographic features could impact their preferences for diving in Hong Kong. Regard
ing its industrial implications, the study clearly shows that divers’ preferences would 
differ significantly from those of the two identified segments. Advanced divers prioritize 
the dive site conditions with extraordinary biodiversity, uniqueness, coral density, and 
more prominent site areas. Both advanced and novice divers value naturalness and 
water clarity, but their preferences for these attributes do not differ significantly from 
those of the other four conditions. Based on these analyzes, the management authorities 
are advised to offer explicit promotional materials about the dive sites in Hong Kong, 
allowing divers to select the best diving destinations that align with their specialization 
and desired preferences. Similarly, commercial diving companies or organizers could 
also refer to the preferences and demographic features of their potential customers to 
tailor their products to fulfill the requirements of different groups of scuba divers.

Regarding theoretical implications, this study used the recreational specialization 
framework to segment divers into two subgroups. This market-based segmentation 
approach has yet to be applied to understand the development of scuba diving 
tourism in Hong Kong. This study proves that the two market segments, defined by 
divers’ specialization level, are effectively and statistically differentiated by their prefer
ences among divers diving in Hong Kong’s marine protected areas. These findings fill 
a theoretical gap in understanding the market segmentation of divers in Hong Kong’s 
scuba diving tourism and further confirm the critical role played by specialization seg
ments in determining divers’ diving preferences. Overall, this study’s theoretical 
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knowledge and practical management strategies provide a valuable reference for under
standing the current development of scuba diving tourism in the Chinese market.

Although this study presents an in-depth understanding of divers’ diving preferences 
based on the segmentation of divers’ specializations, some limitations should also be 
appropriately aware of and must be addressed, in order to better support future 
studies’ investigations. First, the findings generated from the current study may not be 
generalizable to understanding divers from other cultural backgrounds, as the present 
study focuses solely on the diving preferences of local Chinese scuba divers. As a 
result, future studies are recommended to confirm the segmentation framework of 
specialization for categorizing divers from various cultural backgrounds. In addition, 
the present study only identified two clusters, as opposed to earlier studies that have 
used exploratory factor analysis and other statistical classification methods to categorize 
divers into three or more groups within a recreational specialization framework 
(Albayrak, Caber, and Cater 2021; Anderson and Loomis 2012; Bentz et al. 2016; Pater
son et al. 2012). To move beyond this two-cluster model and align with more nuanced 
frameworks, future studies may develop the clusters by integrating additional research 
variables or theoretical frameworks to segregate divers into three or more segments to 
study the variations of their diving preferences more effectively. Lastly, as described in 
the methodology, this study’s experimental data may not accurately represent all scuba 
divers in Hong Kong due to the data collection shortage during the pandemic. Therefore, 
the data collected in this study may have some sample bias due to the impact of the 
restrictions on pandemic prevention, calling for the launch of future data collection 
among divers during the peak diving period. For this reason, additional data collection 
should be conducted after the pandemic to uncover a more diverse and reliable sample 
for understanding Chinese divers’ market segmentation and preferences in Hong Kong.

Acknowledgements

The authors would like to thank the student research assistants of the Education University of 
Hong Kong for helping in questionnaire surveys.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This work was supported by General Research Fund (GRF) of the Research Grants Council of 
Hong Kong [grant number RGC Ref No. 18611919].

Institutional review board statement

The study was conducted in accordance with the Declaration of Helsinki, and approved 
by the Human Research Ethics Committee of The Education University of Hong Kong 
(protocol code 2017-2018-0122 and 01-02-2019) for studies involving humans.

18 K. ZHANG ET AL.



Informed consent statement

Informed consent was obtained from all subjects involved in the study.

Data availability statement

Data will be available upon requests.

ORCID

Ke Zhang https://orcid.org/0000-0002-4619-896X
Lewis T.O. Cheung https://orcid.org/0000-0002-1619-0473
Theresa W.L. Lam https://orcid.org/0000-0001-9032-4217
Anson T.H. Ma https://orcid.org/0000-0001-9301-9728
Lincoln Fok http://orcid.org/0000-0001-6467-4985

References

Albayrak, T., M. Caber, and C. Cater. 2021. “Mass Tourism Underwater: A Segmentation 
Approach to Motivations of Scuba Diving Holiday Tourists.” Tourism Geographies 23 (5-6): 
985–1000. https://doi.org/10.1080/14616688.2019.1696884.

Anderson, L. E., and D. K. Loomis. 2012. “Normative Standards for Coral Reef Conditions: A 
Comparison of SCUBA Divers by Specialization Level.” Journal of Leisure Research 44 (2): 
257–274. https://doi.org/10.1080/00222216.2012.11950264.

Andreu, L., M. Kozak, N. Avci, and N. Cifter. 2006. “Market Segmentation by Motivations to 
Travel: British Tourists Visiting Turkey.” Journal of Travel & Tourism Marketing 19 (1): 1– 
14. https://doi.org/10.1300/J073v19n01_01.

Bentz, J., F. Lopes, H. Calado, and P. Dearden. 2016. “Understanding Diver Motivation and 
Specialization for Improved Scuba Management.” Tourism in Marine Environments 12 (1): 
35–49. https://doi.org/10.3727/154427316X693216.

Bryan, H. 1977. “Leisure Value Systems and Recreational Specialization: The Case of Trout 
Fishermen.” Journal of Leisure Research 9 (3): 174–187. https://doi.org/10.1080/00222216. 
1977.11970328.

Bryan, H. 2000. “Recreation Specialization Revisited.” Journal of Leisure Research 32 (1): 18–21. 
https://doi.org/10.1080/00222216.2000.11949879.

Chen, C.-F., and P.-C. Chen. 2013. “Estimating Recreational Cyclists’ Preferences for Bicycle 
Routes–Evidence from Taiwan.” Transport Policy 26:23–30. https://doi.org/10.1016/j.tranpol. 
2012.01.001.

Chen, G., J. Bao, and S. Huang. 2014. “Segmenting Chinese Backpackers by Travel Motivations.” 
International Journal of Tourism Research 16 (4): 355–367. https://doi.org/10.1002/jtr.1928.

Cheung, L. T., A. Y. Lo, and L. Fok. 2017. “Recreational Specialization and Ecologically 
Responsible Behaviour of Chinese Birdwatchers in Hong Kong.” Journal of Sustainable 
Tourism 25 (6): 817–831. https://doi.org/10.1080/09669582.2016.1251445.

Chipman, B. D., and L. A. Helfrich. 1988. “Recreational Specializations and Motivations of 
Virginia River Anglers.” North American Journal of Fisheries Management 8 (4): 390–398. 
https://doi.org/10.1577/1548-8675(1988)008<0390:RSAMOV>2.3.CO;2.

Choudhry, R. M., D. Fang, and H. Lingard. 2009. “Measuring Safety Climate of a Construction 
Company.” Journal of Construction Engineering and Management 135 (9): 890–899. https:// 
doi.org/10.1061/(ASCE)CO.1943-7862.0000063.

Crawford-Welch’s, S. 1990. “Market Segmentation in the Hospitality Industry.” Hospitality 
Research Journal 14 (2): 295–308. https://doi.org/10.1177/109634809001400232.

ASIAN GEOGRAPHER 19

http://orcid.org/0000-0001-6467-4985
https://doi.org/10.1080/14616688.2019.1696884
https://doi.org/10.1080/00222216.2012.11950264
https://doi.org/10.1300/J073v19n01_01
https://doi.org/10.3727/154427316X693216
https://doi.org/10.1080/00222216.1977.11970328
https://doi.org/10.1080/00222216.1977.11970328
https://doi.org/10.1080/00222216.2000.11949879
https://doi.org/10.1016/j.tranpol.2012.01.001
https://doi.org/10.1016/j.tranpol.2012.01.001
https://doi.org/10.1002/jtr.1928
https://doi.org/10.1080/09669582.2016.1251445
https://doi.org/10.1577/1548-8675(1988)008%3C0390:RSAMOV%3E2.3.CO;2
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000063
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000063
https://doi.org/10.1177/109634809001400232


Davis, D., and C. Tisdell. 1996. “Economic Management of Recreational Scuba Diving and the 
Environment.” Journal of Environmental Management 48 (3): 229–248. https://doi.org/10. 
1006/jema.1996.0075.

Dearden, P., M. Bennett, and R. Rollins. 2006. “Implications for Coral Reef Conservation of Diver 
Specialization.” Environmental Conservation 33 (4): 353–363. https://doi.org/10.1017/ 
S0376892906003419.

Ditton, R. B., D. K. Loomis, and S. Choi. 1992. “Recreation Specialization: Re-Conceptualization 
from a Social Worlds Perspective.” Journal of Leisure Research 24 (1): 33–51. https://doi.org/10. 
1080/00222216.1992.11969870.

Dolničar, S. 2003. “Using Cluster Analysis for Market Segmentation-Typical Misconceptions, 
Established Methodological Weaknesses and Some Recommendations for Improvement.” 
Australasian Journal of Market Research 11 (2): 5–12.

Dolničar, S. 2004. “Beyond “Commonsense Segmentation”: A Systematics of Segmentation 
Approaches in Tourism.” Journal of Travel Research 42 (3): 244–250. https://doi.org/10.1177/ 
0047287503258830.

Fung, C. K., and C. Y. Jim. 2015. “Segmentation by Motivation of Hong Kong Global Geopark 
Visitors in Relation to Sustainable Nature-Based Tourism.” International Journal of 
Sustainable Development & World Ecology 22 (1): 76–88. https://doi.org/10.1080/13504509. 
2014.999262.

Galloway, S. 2012. “Recreation Specialization among New Zealand River Recreation Users: A 
Multiactivity Study of Motivation and Site Preference.” Leisure Sciences 34 (3): 256–271. 
https://doi.org/10.1080/01490400.2012.669690.

Giglio, V. J., O. J. Luiz, and A. Schiavetti. 2015. “Marine Life Preferences and Perceptions among 
Recreational Divers in Brazilian Coral Reefs.” Tourism Management 51:49–57. https://doi.org/ 
10.1016/j.tourman.2015.04.006.

Gill, D. A., P. W. Schuhmann, and H. A. Oxenford. 2015. “Recreational Diver Preferences for Reef 
Fish Attributes: Economic Implications of Future Change.” Ecological Economics 111:48–57. 
https://doi.org/10.1016/j.ecolecon.2015.01.004.

Gregory, S. F., and K. Dimmock. 2019. “Alive and Kicking: The Benefits of Scuba Diving Leisure 
for Older Australian Women.” Annals of Leisure Research 22 (4): 550–574. https://doi.org/10. 
1080/11745398.2019.1605914.

Han, J. H., and C.-O. Oh. 2021. “The Causal Mechanisms of Environmentally Responsible 
Behaviors Using Value Orientations and Recreation Specialization.” Leisure Sciences 43 (5): 
471–493. https://doi.org/10.1080/01490400.2018.1491352.

Hasler, H., and J. A. Ott. 2008. “Diving down the Reefs? Intensive Diving Tourism Threatens the 
Reefs of the Northern Red Sea.” Marine Pollution Bulletin 56 (10): 1788–1794. https://doi.org/ 
10.1016/j.marpolbul.2008.06.002.

Hopkin, T. E., and R. L. Moore. 1995. “The Relationship of Recreation Specialization to the Setting 
Preferences of Mountain Bicyclists.” Paper presented at the In: Vander Stoep, Gail A., ed. 
Proceedings of the 1994 Northeastern Recreation Research Symposium; 1994 April 10-12; 
Saratoga Springs, NY.: Gen. Tech. Rep. NE-198. Radnor, PA: US Department of Agriculture, 
Forest Service, Northeastern Forest Experiment Station, 71-75.

Hu, B., and H. Yu. 2007. “Segmentation by Craft Selection Criteria and Shopping Involvement.” 
Tourism Management 28 (4): 1079–1092. https://doi.org/10.1016/j.tourman.2006.07.006.

Kainzinger, S., A. Arnberger, and R. C. Burns. 2019. “Whitewater Recreationists’ Tradeoffs among 
Social, Resource, and Managerial Attributes Segmented by Specialization Level.” Journal of Park 
and Recreation Administration 37 (4): 1–20.

Kaiser, H. F. 1960. “The Application of Electronic Computers to Factor Analysis.” Educational and 
Psychological Measurement 20 (1): 141–151. https://doi.org/10.1177/001316446002000116.

Kaiser, H. F. 1974. “An Index of Factorial Simplicity.” psychometrika 39 (1): 31–36. https://doi.org/ 
10.1007/BF02291575.

Kim, A. K., J. Keuning, J. Robertson, and S. Kleindorfer. 2010. “Understanding the Birdwatching 
Tourism Market in Queensland, Australia.” Anatolia 21 (2): 227–247. https://doi.org/10.1080/ 
13032917.2010.9687101.

20 K. ZHANG ET AL.

https://doi.org/10.1006/jema.1996.0075
https://doi.org/10.1006/jema.1996.0075
https://doi.org/10.1017/S0376892906003419
https://doi.org/10.1017/S0376892906003419
https://doi.org/10.1080/00222216.1992.11969870
https://doi.org/10.1080/00222216.1992.11969870
https://doi.org/10.1177/0047287503258830
https://doi.org/10.1177/0047287503258830
https://doi.org/10.1080/13504509.2014.999262
https://doi.org/10.1080/13504509.2014.999262
https://doi.org/10.1080/01490400.2012.669690
https://doi.org/10.1016/j.tourman.2015.04.006
https://doi.org/10.1016/j.tourman.2015.04.006
https://doi.org/10.1016/j.ecolecon.2015.01.004
https://doi.org/10.1080/11745398.2019.1605914
https://doi.org/10.1080/11745398.2019.1605914
https://doi.org/10.1080/01490400.2018.1491352
https://doi.org/10.1016/j.marpolbul.2008.06.002
https://doi.org/10.1016/j.marpolbul.2008.06.002
https://doi.org/10.1016/j.tourman.2006.07.006
https://doi.org/10.1177/001316446002000116
https://doi.org/10.1007/BF02291575
https://doi.org/10.1007/BF02291575
https://doi.org/10.1080/13032917.2010.9687101
https://doi.org/10.1080/13032917.2010.9687101


Kim, A. K., and B. Weiler. 2013. “Visitors’ Attitudes towards Responsible Fossil Collecting 
Behaviour: An Environmental Attitude-Based Segmentation Approach.” Tourism 
Management 36:602–612. https://doi.org/10.1016/j.tourman.2012.08.005.

Kim, D., C.-K. Lee, and M. J. Sirgy. 2016. “Examining the Differential Impact of Human Crowding 
versus Spatial Crowding on Visitor Satisfaction at a Festival.” Journal of Travel & Tourism 
Marketing 33 (3): 293–312. https://doi.org/10.1080/10548408.2015.1024914.

Kirkbride-Smith, A. E., P. M. Wheeler, and M. L. Johnson. 2013. “The Relationship between Diver 
Experience Levels and Perceptions of Attractiveness of Artificial Reefs-Examination of a 
Potential Management Tool.” PLoS ONE 8 (7): e68899. https://doi.org/10.1371/journal.pone. 
0068899.

Lee, S.-H., A. R. Graefe, and C.-L. Li. 2007. “The Effects of Specialization and Gender on 
Motivations and Preferences for Site Attributes in Paddling.” Leisure Sciences 29 (4): 355– 
373. https://doi.org/10.1080/01490400701394873.

Lee, T. H., and F. H. Jan. 2019. “Market Segmentation Based on the Environmentally Responsible 
Behaviors of Community-Based Tourists: Evidence from Taiwan’s Community-Based 
Destinations.” International Journal of Tourism Research 21 (3): 400–411. https://doi.org/10. 
1002/jtr.2272.

Levitt, J. A., P. Zhang, R. B. DiPietro, and F. Meng. 2019. “Food Tourist Segmentation: Attitude, 
Behavioral Intentions and Travel Planning Behavior Based on Food Involvement and 
Motivation.” International Journal of Hospitality & Tourism Administration 20 (2): 129–155. 
https://doi.org/10.1080/15256480.2017.1359731.

Ma, A. T., L. T. Cheung, C. Y. Lui, A. S. Chow, K. Zhang, T. W. Lam, and L. Fok. 2024. “Beneath 
the Lens: Exploring the Impacts of Underwater Photographers in Marine-Based Tourism.” 
Journal of Outdoor Recreation and Tourism 47:100796. https://doi.org/10.1016/j.jort.2024. 
100796.

Martin, S. R. 1997. “Specialization and Differences in Setting Preferences among Wildlife 
Viewers.” Human Dimensions of Wildlife 2 (1): 1–18. https://doi.org/10.1080/ 
10871209709359083.

McIntyre, N., and J. J. Pigram. 1992. “Recreation Specialization Reexamined: The Case of Vehicle- 
Based Campers.” Leisure Sciences 14 (1): 3–15. https://doi.org/10.1080/01490409209513153.

Mumuni, A. G., and M. Mansour. 2014. “Activity-Based Segmentation of the Outbound Leisure 
Tourism Market of Saudi Arabia.” Journal of Vacation Marketing 20 (3): 239–252. https:// 
doi.org/10.1177/1356766714522258.

Musa, G. 2002. “Sipadan: A SCUBA-Diving Paradise: An Analysis of Tourism Impact, Diver 
Satisfaction and Tourism Management.” Tourism Geographies 4 (2): 195–209. https://doi.org/ 
10.1080/14616680210124927.

Musa, G., S. L. S. A. Kadir, and L. Lee. 2006. “Layang Layang: An Empirical Study on SCUBA 
Divers’ Satisfaction.” Tourism in Marine Environments 2 (2): 89–102. https://doi.org/10.3727/ 
154427306779436273.

Naruetharadhol, P., S. Wongsaichia, S. Zhang, C. Phonthanukitithaworn, and C. Ketkaew. 2022. 
“Understanding Consumer Buying Intention of E-Commerce Airfares Based on Multivariate 
Demographic Segmentation: A Multigroup Structural Equation Modeling Approach.” 
Sustainability 14 (15): 8997. https://doi.org/10.3390/su14158997.

Osborne, J. W., and D. C. Fitzpatrick. 2012. “Replication Analysis in Exploratory Factor Analysis: 
What it is and Why it Makes Your Analysis Better.” Practical Assessment, Research, and 
Evaluation 17 (1): 1–8.

Otoo, F. E., S. Kim, and Y. Choi. 2020. “Understanding Senior Tourists’ Preferences and 
Characteristics Based on their Overseas Travel Motivation Clusters.” Journal of Travel & 
Tourism Marketing 37 (2): 246–257. https://doi.org/10.1080/10548408.2020.1740136.

Pai, S., and U. Ananthakumar. 2017. “Understanding Tourist Preferences for Travel Packages: A 
Conjoint Analysis Approach.” Asia Pacific Journal of Tourism Research 22 (12): 1238–1249. 
https://doi.org/10.1080/10941665.2017.1391304.

Park, D.-B., and Y.-S. Yoon. 2009. “Segmentation by Motivation in Rural Tourism: A Korean Case 
Study.” Tourism Management 30 (1): 99–108. https://doi.org/10.1016/j.tourman.2008.03.011.

ASIAN GEOGRAPHER 21

https://doi.org/10.1016/j.tourman.2012.08.005
https://doi.org/10.1080/10548408.2015.1024914
https://doi.org/10.1371/journal.pone.0068899
https://doi.org/10.1371/journal.pone.0068899
https://doi.org/10.1080/01490400701394873
https://doi.org/10.1002/jtr.2272
https://doi.org/10.1002/jtr.2272
https://doi.org/10.1080/15256480.2017.1359731
https://doi.org/10.1016/j.jort.2024.100796
https://doi.org/10.1016/j.jort.2024.100796
https://doi.org/10.1080/10871209709359083
https://doi.org/10.1080/10871209709359083
https://doi.org/10.1080/01490409209513153
https://doi.org/10.1177/1356766714522258
https://doi.org/10.1177/1356766714522258
https://doi.org/10.1080/14616680210124927
https://doi.org/10.1080/14616680210124927
https://doi.org/10.3727/154427306779436273
https://doi.org/10.3727/154427306779436273
https://doi.org/10.3390/su14158997
https://doi.org/10.1080/10548408.2020.1740136
https://doi.org/10.1080/10941665.2017.1391304
https://doi.org/10.1016/j.tourman.2008.03.011


Paterson, S., S. Young, D. K. Loomis, and W. Obenour. 2012. “Resource Attributes that Contribute 
to Nonresident Diver Satisfaction in the Florida Keys, USA.” Tourism in Marine Environments 8 
(1-2): 47–60. https://doi.org/10.3727/154427312X13262430524108.

Pearce, P. L., and U.-I. Lee. 2005. “Developing the Travel Career Approach to Tourist Motivation.” 
Journal of Travel Research 43 (3): 226–237. https://doi.org/10.1177/0047287504272020.

Piercy, N., C. Campbell, and D. Heinrich’s. 2011. “Suboptimal Segmentation: Assessing the Use of 
Demographics in Financial Services Advertising.” Journal of Financial Services Marketing 16 (3): 
173–182. https://doi.org/10.1057/fsm.2011.21.

Sandy, C. J., S. D. Gosling, and J. Durant. 2013. “Predicting Consumer Behavior and Media 
Preferences: The Comparative Validity of Personality Traits and Demographic Variables.” 
Psychology & Marketing 30 (11): 937–949. https://doi.org/10.1002/mar.20657.

Scott, D., and C. S. Shafer. 2001. “Recreational Specialization: A Critical Look at the Construct.” 
Journal of Leisure Research 33 (3): 319–343. https://doi.org/10.1080/00222216.2001.11949944.

Scott, D., and J. Thigpen. 2003. “Understanding the Birder as Tourist: Segmenting Visitors to the 
Texas Hummer/Bird Celebration.” Human Dimensions of Wildlife 8 (3): 199–218. https://doi. 
org/10.1080/10871200304311.

Selomane, A., and E. Van Ierland. 2012. “Tourist Preferences for Ecotourism in Rural 
Communities Adjacent to Kruger National Park: A Choice Experiment Approach.” Tourism 
Management 33 (1): 168–176. https://doi.org/10.1016/j.tourman.2011.02.016.

Şensurat-Genç, T., N. Shashar, M. Özsüer, and A. Özgül. 2022. “Shipwrecks are Not the Ultimate 
Attracting Features in a Natural Marine Environment-the Case of Karaburun, Turkey.” Journal 
of Environmental Management 315:115159. https://doi.org/10.1016/j.jenvman.2022.115159.

Song, H., A. R. Graefe, K. Kim, and C. Park. 2018. “Identification and Prediction of Latent Classes 
of Hikers Based on Specialization and Place Attachment.” Sustainability 10 (4): 1163. https:// 
doi.org/10.3390/su10041163.

Stella, O. 2019. “Discriminant Analysis: An Analysis of its Predictship Function.” Journal of 
Education and Practice 10 (5): 50–57.

Stemmer, K., Ø Aas, K. Veisten, and K. Lindberg. 2022. “Assessing Recreation Specialization to 
Guide Nature-Based Tourism Development: A Hybrid Choice Model of Birder Destination 
Preferences.” Journal of Outdoor Recreation and Tourism 39:100516. https://doi.org/10.1016/j. 
jort.2022.100516.

Taber, K. S. 2018. “The use of Cronbach’s Alpha When Developing and Reporting Research 
Instruments in Science Education.” Research in Science Education 48 (6): 1273–1296. https:// 
doi.org/10.1007/s11165-016-9602-2.

Taherdoost, H. 2016. “Sampling Methods in Research Methodology; How to Choose a Sampling 
Technique for Research.” How to Choose a Sampling Technique for Research (April 10, 2016).

Tapsuwan, S., and J. Asafu-Adjaye. 2008. “Estimating the Economic Benefit of SCUBA Diving in 
the Similan Islands, Thailand.” Coastal Management 36 (5): 431–442. https://doi.org/10.1080/ 
08920750802412908.

Thapa, B., A. R. Graefe, and L. A. Meyer. 2005. “Moderator and Mediator Effects of Scuba Diving 
Specialization on Marine-Based Environmental Knowledge-Behavior Contingency.” The 
Journal of Environmental Education 37 (1): 53. https://doi.org/10.3200/JOEE.37.1.53-68.

Thapa, B., A. R. Graefe, and L. A. Meyer. 2006. “Specialization and Marine Based Environmental 
Behaviors among SCUBA Divers.” Journal of Leisure Research 38 (4): 601–615. https://doi.org/ 
10.1080/00222216.2006.11950094.

Uyarra, M. C., I. M. Cote, J. A. Gill, R. R. Tinch, D. Viner, and A. R. Watkinson. 2005. “Island- 
Specific Preferences of Tourists for Environmental Features: Implications of Climate Change 
for Tourism-Dependent States.” Environmental Conservation 32 (1): 11–19. https://doi.org/ 
10.1017/S0376892904001808.

Uyarra, M. C., A. R. Watkinson, and I. M. Cote. 2009. “Managing Dive Tourism for the Sustainable 
Use of Coral Reefs: Validating Diver Perceptions of Attractive Site Features.” Environmental 
Management 43 (1): 1–16. https://doi.org/10.1007/s00267-008-9198-z.

22 K. ZHANG ET AL.

https://doi.org/10.3727/154427312X13262430524108
https://doi.org/10.1177/0047287504272020
https://doi.org/10.1057/fsm.2011.21
https://doi.org/10.1002/mar.20657
https://doi.org/10.1080/00222216.2001.11949944
https://doi.org/10.1080/10871200304311
https://doi.org/10.1080/10871200304311
https://doi.org/10.1016/j.tourman.2011.02.016
https://doi.org/10.1016/j.jenvman.2022.115159
https://doi.org/10.3390/su10041163
https://doi.org/10.3390/su10041163
https://doi.org/10.1016/j.jort.2022.100516
https://doi.org/10.1016/j.jort.2022.100516
https://doi.org/10.1007/s11165-016-9602-2
https://doi.org/10.1007/s11165-016-9602-2
https://doi.org/10.1080/08920750802412908
https://doi.org/10.1080/08920750802412908
https://doi.org/10.3200/JOEE.37.1.53-68
https://doi.org/10.1080/00222216.2006.11950094
https://doi.org/10.1080/00222216.2006.11950094
https://doi.org/10.1017/S0376892904001808
https://doi.org/10.1017/S0376892904001808
https://doi.org/10.1007/s00267-008-9198-z


Virden, R. J., and R. Schreyer. 1988. “Recreation Specialization as an Indicator of Environmental 
Preference.” Environment and Behavior 20 (6): 721–739. https://doi.org/10.1177/ 
0013916588206004.

Vukic, M., M. Kuzmanovic, and M. Kostic Stankovic. 2015. “Understanding the Heterogeneity of 
Generation Y’s Preferences for Travelling: A Conjoint Analysis Approach.” International 
Journal of Tourism Research 17 (5): 482–491. https://doi.org/10.1002/jtr.2015.

Wen, J., and S. Huang. 2019. “Chinese Tourists Visiting Volatile Destinations: Integrating Cultural 
Values into Motivation-Based Segmentation.” Journal of China Tourism Research 15 (4): 520– 
540. https://doi.org/10.1080/19388160.2019.1589610.

Wen, J., F. Meng, T. Ying, and Y. Belhassen’s. 2020. “A Study of Segmentation of Cannabis- 
Oriented Tourists from China Based on Motivation.” Current Issues in Tourism 23 (1): 36– 
51. https://doi.org/10.1080/13683500.2019.1584608.

Zhang, K., L. T. Cheung, T. W. Lam, A. T. Ma, and L. Fok. 2024. “Exploring the Role of 
Determinants Affecting Responsible Underwater Behaviour of Marine-Based Tourists.” 
Behavioral Sciences 14 (2): 141. https://doi.org/10.3390/bs14020141.

Zhang, K., T. W. Lam, A. T. Ma, L. Fok, and L. T. Cheung. 2023a. “Recreational Specialization and 
the Marine-Based Conservation Behaviour Intention of Recreational Divers in Hong Kong.” 
Science of the Total Environment 899:165664. https://doi.org/10.1016/j.scitotenv.2023.165664.

Zhang, K., A. T. Ma, T. W. Lam, W. Fang, and L. T. Cheung. 2023b. “The Influence of 
Sociodemographic Characteristics and the Experience of Recreational Divers on the 
Preference for Diving Sites.” Sustainability 15 (1): 447. https://doi.org/10.3390/su15010447.

Zong, C., K. Cheng, C.-H. Lee, and N.-L. Hsu. 2017. “Capturing Tourists’ Preferences for the 
Management of Community-Based Ecotourism in a Forest Park.” Sustainability 9 (9): 1673. 
https://doi.org/10.3390/su9091673.

ASIAN GEOGRAPHER 23

https://doi.org/10.1177/0013916588206004
https://doi.org/10.1177/0013916588206004
https://doi.org/10.1002/jtr.2015
https://doi.org/10.1080/19388160.2019.1589610
https://doi.org/10.1080/13683500.2019.1584608
https://doi.org/10.3390/bs14020141
https://doi.org/10.1016/j.scitotenv.2023.165664
https://doi.org/10.3390/su15010447
https://doi.org/10.3390/su9091673

	Abstract
	Introduction
	Literature review
	Market segmentation
	Recreational specialization
	Diving preferences

	Methodology
	Study areas
	Questionnaire design
	Sampling method
	Data analysis

	Results
	Sample profile
	Dimensions of recreational specialization
	Recreational specialization-based segmentation of Chinese scuba divers
	Cluster validation
	Describing clusters with demographics and diving preferences

	Discussion and conclusion
	Acknowledgements
	Disclosure statement
	Institutional review board statement
	Informed consent statement
	Data availability statement
	ORCID
	References

