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A B S T R A C T

This research provided a meta-analysis of the direct economic impacts of cruise tourism, using a meta-regression,
an Ordinary Least Square model, a fixed-effects model, and Sobel-Goodman mediation tests. The results revealed
a significantly positive coefficient between direct economic impacts and: number of passengers, number of crew
members, number of cruise lines, expenditures per passenger, and expenditures per cruise line. It was further
found that cruise lines had significant mediation effects on the expenditures per passenger and per crew member
at port destinations. Compared to North American markets, the direct economic impacts of cruise tourism on
ports in the Caribbean markets and other emerging markets were significantly lower.

1. Introduction

Since the 1980s, the cruise industry has been one of the fastest
growing international tourism sectors, experiencing an average annual
passenger growth rate of approximately 7% according to the Florida-
Caribbean Cruise Association (FCCA, 2017). The Cruise Line Interna-
tional Association (CLIA, 2016) found that 23.2 million cruise passen-
gers spent $1.99 billion on port visits in 2015, contributing 45,225 jobs
and $728.1 million in wage income to port destinations. A study con-
ducted by Business Research and Economic Advisors (BREA, 2014)
argued that the main sources of direct economic impact on port desti-
nations can be divided into three categories: 1) expenditures by cruise
passengers on shore (mainly referred to as shore excursions), 2) crew
member spending (mostly on food and beverages), and 3) cruise line
purchases of shipping storage and a variety of port (agent) services.
These three expenditure segments are likely to be retained by the local
economies of port destinations, to the direct benefit the port commu-
nities (Brida, Lanzilotta, Moreno, & Santiñaque, 2018; Diakomihalis,
Lekakou, Stefanidaki, & Syriopoulos, 2009; Dwyer, Douglas, & Livaic,
2004).

It has also been reported that the indirect impacts of cruise tourism
related services and government sectors, including local tourism op-
erators, wholesale trade, transport, lodging, restaurants and bars,

manufacturing, retail trade, and port taxes, have induced additional
revenues and increased employment rates for cruise ports (CLIA, 2015).
However, some scholars have argued that port destinations have failed
to produce economic benefits for local communities beyond the asso-
ciated costs (Johnson, Snepenger, & Akis, 1994; Klein, 2011; McCarthy,
2003). Yet, Thomas and Stoeckl (2015) found that the economic im-
pacts of cruise tourism are generally greater than the direct ex-
penditures of cruise tourists, crew members and cruise lines, and are
related to the local industrial structure and economic multipliers. Given
that the indirect economic impacts and other costs are difficult to
measure (Pulido-Fernández, Cárdenas-García, & Carrillo-Hidalgo, 2017;
Wang & Davidson, 2010), this research focusses on direct economic
benefits in hopes of better understanding the economic contribution of
cruise tourism to port communities.

It has been suggested that framing the terms of direct economic
impacts can be a useful way for enabling the involvement of local
stakeholders (Carneiro & Crompton, 2010; Harnik & Crompton, 2014;
Marcussen, 2016). Given the importance of tourism to local economies,
examination of the direct economic impacts of cruise tourism, while a
challenging subject (Gargano & Grasso, 2016; Gouveia & Eusébio, 2018;
Pallis, 2015), is likely very important for policymakers and port au-
thorities. It is believed that this study is the first attempt to quantify the
direct economic impacts of cruise tourism on port communities from a
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global perspective. It is further believed that the results could con-
tribute to the current literature by gaining new insights into cruise
tourism based on global markets, suggesting potential policies for cruise
port communities, and adding to the theoretical conceptualization of
systematic cruise tourism research.

2. Literature review

Cruise tourism studies have primarily focused on cruise passenger
behavior (DiPietro & Peterson, 2017; Petrick, 2004; Petrick & Durko,
2015), as well as on the impacts of cruise tourism on regional econo-
mies (Dwyer & Forsyth, 1998; Gabe, Gayton, Robinson, McConnon, &
Larkin, 2017; Penco & Di Vaio, 2014). Considering the exponential
growth in passenger rates and the continuous development of this
tourism sector, it has historically been argued that cruise tourism is one
of the largest areas of tourism inquiry, but systematic studies in this
field have been suggested to still be very rare (Klein, 2009;
Papathanassis & Beckmann, 2011).

Chen, Lijesen, and Nijkamp (2017) proposed a conceptualization of
two-sided markets related to the cruise tourism industry, and suggested
that cruise lines play the role of a hybrid intermediary connecting cruise
tourists with ports. This particular model is reflected in cruise tourist
expenditures and the pricing schemes employed by port destinations.
Accordingly, their conceptualization guided the research framework of
the current study and the following review discusses studies related to
the relationships among cruise lines, tourists, and ports. Thus, this re-
search aimed to justify the hypotheses derived from these relationships
among the main stakeholders and to measure the coefficients of their
economic impacts on port destinations.

Lue, Crompton, and Fesenmaier (1993) proposed that cruise tourism is a
typical “multi-destination” travel pattern with the cruise ship as a “single
destination” and “multiple ports of call” to attract cruise tourists. Yet, based
on where research has typically been conducted, it could be argued that
cruising has predominantly been regarded as a cruise ship-centric form of
tourism (Hung & Petrick, 2011; Qu & Ping, 1999; Satta, Parola, Penco, &
Persico, 2015). Recent research reveals that cruise tourists are motivated by
not only onboard experiences, but also shore attractions at port destinations
(Chen, Neuts, Liu, & Nijkamp, 2016; Hung & Petrick, 2011; Zou, Migacz, &
Petrick, 2017). Furthermore, it seems that cruise tourists are willing to pay
more to visit attractive port destinations (Neuts, Chen, & Nijkamp, 2016;
Petrick, Li, & Park, 2007; Xie, Kerstetter, & Mattila, 2012), and that ex-
penditures at port destinations significantly contribute to local economies
(Andriotis & Agiomirgianakis, 2010; Brida, Fasone, Scuderi, & Zapata-
Aguirre, 2014; Douglas & Douglas, 2004). Based on these findings, the
following hypotheses have been formulated:

H1a. A cruise tourist's expenditures have a positive influence on direct
port economic impacts.

H1b. The number of cruise tourists has a positive influence on direct
port economic impacts.

In contrast to passenger expenditures, the economic contribution of
crew members (mainly from expenditures on food and beverages) has
been suggested to be under-researched (Diakomihalis et al., 2009;
Dwyer & Forsyth, 1998; Gouveia & Eusébio, 2018). Since BREA (2014)
and CLIA (2015) have both argued that crew member expenditures are
one of the three main economic contributors to cruise port economies,
it is likely important to include them in economic analyses. Thus, in
order to produce a more comprehensive analysis, the expenditures and
number of crew members have also been included in the present re-
search. Consequently, two more hypotheses were proposed:

H1c. A crew member's expenditures have a positive influence on direct
port economic impacts.

H1d. The number of crew members has a positive influence on direct
port economic impacts.

Research on the impact of cruise lines' business transactions with
their ports of call has also historically been quite rare. Some scholars
have discussed the economic impacts of cruise lines on ports from a
destination perspective (Braun, Xander, & White, 2002; Brida & Zapata,
2010; Marksel, Tominc, & Božičnik, 2017), in particular in terms of
substantial logistics services (BREA, 2014; Pratt & Blake, 2009) and the
increasing number of mega-sized cruise ships (Brida, Pulina, Riaño, &
Zapata-Aguirre, 2012; FCCA, 2017). Yet empirical evidence of these
impacts on ports is scant. Therefore, the following hypotheses have
been proposed:

H2a. A cruise line's expenditures have a positive influence on direct
port economic impacts.

H2b. The number of cruise lines has a positive influence on direct port
economic impacts.

It has been suggested that cruise tourists seldom leave the cruise
ship “bubble”, either because they book shore excursions directly with
the cruise line or stay within the limits of the port area (Brida, Bukstein,
Garrido, & Tealde, 2012; Jaakson, 2004; Weaver, 2005). It has been
argued that this specific travel pattern can result in significant eco-
nomic leakage to the visited ports (Brida, Bukstein, & Tealde, 2015;
Larsen, Wolff, Marnburg, & Øgaard, 2013). However, Dawson,
Johnston, and Stewart (2017) stated that cruise tourists have com-
paratively higher average expenditures than land-based tourists in
visited ports. In respect to cruise tourists' spending at the destinations
visited, Chen et al. (2017) further suggested that cruise lines may serve
an intermediary role between cruise tourists and port destinations.
Additionally, a cruise line's length of stay in a port is most likely highly
related to the expenditures of cruise passengers and crew members
spend at port destinations. Since the length of stay in a port has been
found to be a critical issue for cruise lines' itinerary planning (Chen,
Zhang, & Nijkamp, 2016), it was thus believed to be important to em-
pirically test how much visitation times mediate the expenditures of
cruise passengers while at port destinations. Given that the current
study includes cruise tourists, crew members, and cruise lines, a third
set of hypotheses was formulated as follows:

H3a. A cruise line's length of stay in a port has positive mediation
effects between a cruise tourist's expenditures at port destinations and
its direct economic impacts on the port.

H3b. A cruise line's length of stay in a port has positive mediation
effects between a crew member's expenditures at port destinations and
its direct economic impacts on the port.

On the basis of the aforementioned hypotheses, this research aims to
empirically test the conceptualization of two-side cruise market (Chen
et al., 2017) in the tourism sector. This study attempts to contribute to
the tourism literature by introducing conceptualization of two-sided
cruise markets and by further validating the mediation effects of cruise
lines (see Fig. 1). Beyond the theoretical significance of the current
study, examining the direct economic benefits derived from cruise
tourism could provide managerial guidance for stakeholders in cruise
tourism industry. Although the direct economic benefits of cruising on
the ports visited are commonly attributed to the spending of cruise
lines, cruise passenger and crew members, past research has not ex-
amined the impact of each stakeholder and the economic relationships
between them. Based on a multi-resource data integration approach,
the current research has the potential to make a significant contribution
to cruise tourism research via a comprehensive quantitative meta-
analysis of previous studies on cruising.

3. Data description

Meta-analysis involves the statistical examination of findings from
prior research and data collection is the most critical part of the analysis
processes (Nelson & Kennedy, 2009). Based on an extensive review of
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the literature, the meta-analysis in this research included: 17 journal
articles (studies coded 1 to 17), two conference papers (studies coded
18 and 19), two working papers (studies coded 20 and 21), and nine
reports (studies coded 22 to 30). Regarding that the criterion is 27
studies to meet 80% statistical power on conducting a fixed effects
meta-analysis (Cohen, 1988; Valentine, Pigott, & Rothstein, 2010), the
modest sample size in this research was believed to be acceptable. It has
been widely suggested that meta-analyses should include “grey litera-
ture” (e.g., conference proceedings, dissertations, and technical reports)
to integrate previous research findings comprehensively (Hoogstra, Van
Dijk, & Florax, 2017; Rothstein, Sutton, & Borenstein, 2006; Schmidt &
Hunter, 2014). Moreover, most of the peer-reviewed journal articles in
this area of inquiry have used survey data and it is believed that the
evaluation of economic impacts should not ignore the value of big
samples from industry and official data (Papathanassis & Klein, 2015;
Papathanassis, Matuszewski, & Brejla, 2012). Thus, industry reports
from seven official research associations (e.g., CLIA, FCCA, and BREA)
were included in this research, in order to improve the diversity of data
resources.

Accordingly, the sampling process was based on eight observed
variables, including: cruise passenger expenditures, number of cruise
passengers, crew expenditures, number of crew members, cruise line
expenditures, number of cruise lines, cruise passenger length of stay,
and the direct economic impacts on port communities. The coding
process of the variables utilized in related studies is displayed in
Table 1.

The characteristics of the 30 studies, such as publishers, authors'
nationalities, method types, port locations, data periods, data sources,
and number of observations, were presented in Table 2. Three types of
data were collected (industry/official and survey data) from these 30
articles, and a variety of methodologies were applied (e.g., computable
equilibrium, OLS, Tobit, Heckit, and descriptive analysis). With regards
to the repeated observations (obs.> 1), one study could be observed

several times (e.g., obs. = 2 in study coded 1) and there are 180 ob-
servations in total. Hence, the dataset is imbalanced in the sense that
some variables have more observations than others.

4. Modeling and results

Based on the above systematic description, several issues were
considered for this panel structure data: first, the studies had non-panel
data of an imbalanced nature, and therefore a study ID of clustering the
diverse observations should be included to reduce statistical hetero-
geneity; second, a set of dummy variables of data characteristics can be
used to control the fixed effects; and third, the related independent
variables of cruise passengers, cruise lines, and cruise ports are at the
same level and do not contain multiple hierarchy dimensions among the
three factors in the dataset. Thus, a three-stage modeling process was
applied: (i) a fixed-effects meta-regression model was used to measure
the effect size of each study; (ii) an OLS model was used to quantify the
coefficient between the dependent variable and each independent
variable, followed by a fixed-effects model to reduce the imbalance of
the dataset and to check the robustness of the OLS model; and (iii) a
Sobel-Goodman model was applied to test the mediation effects of
cruise lines on the expenditures of cruise tourists and crew members.

4.1. Meta-analysis

Meta-analysis was originally used for medical research and treat-
ment effects (e.g., odds ratios and risk differences), and has hence been
utilized to evaluate the effectiveness of various treatments (Glass,
MacGaw, & Smith, 1984; Sutton, Abrams, & Jones, 2000). In social
science, effect size has historically been used to measure the treatment
effects of different sample sizes and its weighted standardized value has
been employed when determining the strength of the relationships
(Longhi, Nijkamp, & Poot, 2008), typically with a 95% confidence

Expenditures of passengers and crew 
1. shore excursion 
2. shore shopping 
3. food & beverage 

Economic impacts to a port 
1. port location  
2. the nature of port economy  
3. port typology 

Expenditures of cruise lines  
1. port (agent) service 
2. storage of food & beverage 
3. ship maintenance  

H1a-d 

Mediation effects (H3a-b) 

Fig. 1. Proposed hypotheses and research framework (adjusted from Chen et al., 2017).

Table 1
Coding process of observed variables in the related literature.

Observed variables Coded studies

Passenger expenditures 1, 2, 3, 4, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30
The number of passengers 1, 2, 3, 4, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30
Crew expenditures 1, 3, 12, 13, 15, 17, 19, 23, 24, 25, 26, 27
The number of crew members 1, 3, 12, 13, 15, 17, 19, 20, 22, 23, 24, 25, 26, 27
Cruise line expenditures 1, 3, 4, 5, 12, 17, 18, 19, 20, 23, 24, 25, 26, 27, 28, 30
The number of cruise lines 1, 3, 4, 5, 12, 15, 17, 18, 19, 20, 21, 23, 24, 25, 26, 27, 28, 30
Passenger length of stay 2, 3, 6, 7, 8, 9, 10, 11, 12, 14, 15, 16, 17, 19, 20, 22, 26, 27, 29
Direct economic impacts on ports 1, 3, 4, 5, 12, 17, 18, 19, 20, 21, 23, 24, 25, 26, 27, 28, 29, 30

Note: 1. Dwyer and Forsyth (1998); 2. Henthorne (2000); 3. Douglas and Douglas (2004); 4. Braun et al. (2002); 5. Pratt and Blake (2009); 6. Brida and
Zapata (2010); 7. Brida and Risso (2010); 8. Brida, Bukstein, et al. (2012); 9. Brida, Pulina, et al. (2012); 10. Brida, Pulina, Riaño, and Aguirre (2013);
11. Larsen et al. (2013); 12. Penco and Di Vaio (2014); 13. Brida et al. (2014); 14. Andriotis and Agiomirgianakis (2010); 15. Seidl, Guiliano, and Pratt
(2007); 16. Satta et al. (2015); 17. Dwyer et al. (2004); 18. Diakomihalis et al. (2009); 19. Thomas and Stoeckl (2015); 20. Gabe et al. (2017); 21. Pallis
(2015); 22. Jamaica report (2007); 23. FCCA report (2012); 24. CLIA report (2013); 25. BREA report (2014); 26. Australia report (2014); 27. BREA
report (2015); 28. Hawaii report (2003); 29. Martin report (2014); 30. BREA report (2014).
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interval for each study being measured (Akgün, Baycan-Levent,
Nijkamp, & Poot, 2011; Cohen, 1988).

In this research, a generic meta-regression model was used to ex-
amine the proposed hypotheses regarding the direct economic effects of
cruise tourism. The factors of cruise passengers, crew members, cruise
lines, lengths of stay, port characteristics dummies, and year dummies
were all employed to identify the value of the direct economic impacts
of one-unit change in each variable. Thus, the model was:

= + + + + + + +E Pax Cre Lin Dur Por Dat ,i i j j k k l l m m n n

where E is the dependent variable of direct economic impact of cruise
tourism; Paxi denotes the average expenditures and number of cruise
passengers per port visit; Crej indicates the average expenditures and
number of crew members per port visit; Link means the average ex-
penditures and port visit frequency of cruise lines in a year; Durl is the
cruise lines' mediation effects on the expenditures of cruise passengers
and crew members; Porm indicates the port location, typology, and
nature of the economy; and Datn means the port data source and time
periods by year.

With respect to multiple independent variables, this research used
weighted effect sizes for cruise passengers, crew members, and cruise
lines. Table 5 illustrated that the combined total effect size is sig-
nificantly large (> 0.800), except for the non-significant items in study
coded 10 (0.362), study coded 11 (0.480), study coded 13 (0.722),
study coded 14 (0.765), and study coded 29 (0.449). Cohen (1988)
suggested that a medium effect size (between 0.300 and 0.800) is ac-
ceptable, so these five studies were also used in the subsequent pooled
OLS model (Table 3).

4.2. Measurement models

Concerning the measurement inconsistency in different studies in
the meta-analysis, further measurement models included only 81 ob-
servations, and the statistics of the eight observed variables are de-
scribed in Table 4. It is worth noting that all the monetary variables in

Table 4 have been converted into US dollar ($) according to the real-
time exchange rate reported in each study. The large value of standard
deviations within the variables is an indicator of the diversity of the
datasets reviewed. In studies similar to the present work, data bias was
suggested as prevalent, due to differences in data sources and the
multiple techniques used to measure the imbalanced estimates
(Crompton, Jeong, & Dudensing, 2016; Shrestha & Loomis, 2001).

In order to reduce the variability and heterogeneity across each
observation and groups of observations, it has been suggested to apply a
log transformation to the large periodic variables (Darden, York, &
Pedersen, 1993; Mertens, 2016; Sargan, 1964). Therefore, seven vari-
ables were transformed including: expenditures per passenger, number
of passengers per port visit, expenditures per crew member, number of
crew members per port visit, expenditures per cruise line visit, number
of cruise lines, and direct economic impacts of cruise tourism on ports
per year. Cruise ports also have critical characteristics that can influ-
ence the consumer behavior of cruise passengers, crew members, and
cruise lines, such as their likelihood of re-visitation and willingness-to-
pay (Brida & Risso, 2010; Oppermann, 1996; Petrick, Tonner, & Quinn,
2006). Thus, certain port characteristics have been identified, in-
cluding: the port locations in different regions (de la Vina & Ford, 2001;
Lekakou, Pallis, & Vaggelas, 2009); the port typology of the home port
and ports of call (Brida et al., 2013; Henthorne, 2000); and the
economies of land-based or island ports (Dawson et al., 2017; McKee &
Chase, 2003; Pallis, 2015). Accordingly, eight dummy variables con-
cerning port characteristics are summarized in Table 5.

It has been argued that comparisons within the same level might
serve as a countermeasure for reducing data imbalances (Driscoll &
Kraay, 1998; Koetse, de Groot, & Florax, 2009). Thus, the current study
applied an OLS model by clustering the 81 observations, and data
dummy variables relating to the data source and the time period were
used. To identify the potential mediation effects of cruise lines on the
expenditures of cruise passengers and crew members, an additional
mediation approach (Baron & Kenny, 1986) was applied. Specifically,
the most common Sobel-Goodman mediation test (Fritz & Mackinnon,

Table 2
Summary of publication characteristics.

Code Journal or publisher Author nation Method Location Time Source Obs.

1 Annals of Tourism Research Australia Computable equilibrium Australia 1995 survey 2
2 Journal of Travel Research USA OLS Jamaica 1993 survey 1
3 International Journal of Tourism Research Australia Descriptive Port Vila 2002 survey 1
4 Tourism Economics USA Descriptive Canaveral 1999 industry 1
5 Tourism Analysis China, H.K. Computable equilibrium Hawaii 2002 official 1
6 Anatolia Italy, Columbia Descriptive Costa Rica 1994–2007 survey, official 13
7 Tourism Analysis Italy OLS, Tobit Costa Rica 2006–2008 survey, official 3
8 Ocean and Coastal Management Italy OLS, Tobit Cartagena 2009 survey 1
9 Tourism Economics Italy OLS, Logit Cartagena 2009 survey 1
10 Tourism Geography Italy Cluster Cartagena 2009 survey 6
11 Tourism Management Perspectives Norway Descriptive Bergen 2010–2012 survey 3
12 Maritime Policy & Management Italy Descriptive Italy 2012 survey, official 3
13 Tourism Economics Italy Tobit, Heckit Uruguay 2011 official 3
14 International Journal of Tourism Research Cyprus OLS Crete 2005 survey 1
15 Tourism Economics USA Descriptive Costa Rica 2002–2004 survey, official 9
16 Tourism Geography Italy Descriptive Italy 2012 survey 4
17 Tourism Maritime Environment Australia Descriptive Cairns 2001 official 1
18 Conference paper Greece Descriptive Greece 2005 official 1
19 Conference paper Australia Descriptive Cairns 2013 official 1
20 Working paper USA Descriptive Bar Harbor 2002 survey, industry 2
21 Working paper Europe Descriptive Global 2013 industry 2
22 Jamaica report Jamaica Descriptive Jamaica 2006 survey 1
23 FCCA report USA Descriptive Global 2008 industry 1
24 CLIA report USA Descriptive Europe 2013 survey, industry 1
25 BREA report USA Descriptive US 2014 industry 16
26 Australia report Australia Descriptive Port Vila 2013 industry 3
27 BREA report USA Descriptive Caribbean 2014 survey, industry 76
28 Hawaii report USA Descriptive Hawaii 2002–2003 industry 2
29 Martin Associates USA Descriptive Boston 2012 survey 2
30 BREA report USA Descriptive Asia 2014 industry 18
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2007) was used, which relies on a normal distribution (Preacher &
Hayes, 2008). Given that the log of cruise economic impacts on a port
approximates a normal distribution (see Fig. 2), this mediation test was
considered appropriate for the current study.

Table 3
A meta-regression on direct economic impacts of cruise tourism on ports with cruise lines' mediation effects.

Code weighted effect size of passengers^ weighted effect size of crew^ weighted effect size of cruise lines combined total effect size CI^ p

1 0.894 0.946 1.000 0.947 0.873–1.000 ***
2 0.949 – – 0.949 0.937–0.959 ***
3 0.925 0.940 1.000 0.955 0.909–1.000 ***
4 1.000 – 0.996 0.998 0.996–1.000 ***
5 – – 1.000 1.000 1.000–1.000 ***
6 0.999 – – 0.999 0.999–1.000 ***
7 0.911 – – 0.911 0.893–0.926 ***
8 0.994 – – 0.994 0.992–0.996 ***
9 0.961 – – 0.961 0.949–0.970 ***
10 0.362 – – 0.362 0.289–0.443 ***
11 0.480 – – 0.480 0.405–0.556 0.152
12 0.734 0.996 1.000 0.910 0.670–1.000 ***
13 0.887 0.557 – 0.722 0.488–0.898 0.036
14 0.530 1.000 – 0.765 0.454–1.000 0.152
15 0.929 0.993 – 0.961 0.914–0.995 ***
16 0.763 1.000 – 0.882 0.704–1.000 ***
17 0.911 0.985 1.000 0.965 0.893–1.000 ***
18 1.000 1.000 0.992 0.997 0.992–1.000 ***
19 0.997 0.996 1.000 0.998 0.995–1.000 ***
20 0.999 1.000 – 1.000 0.999–1.000 ***
21 0.989 1.000 – 0.995 0.987–1.000 ***
22 1.000 1.000 0.953 0.984 0.952–1.000 ***
23 1.000 1.000 0.999 1.000 0.999–1.000 ***
24 1.000 1.000 1.000 1.000 1.000–1.000 ***
25 0.996 0.983 1.000 0.993 0.975–1.000 ***
26 1.000 1.000 0.972 0.991 0.972–1.000 ***
27 0.941 1.000 1.000 0.980 0.927–1.000 ***
28 1.000 1.000 1.000 1.000 1.000–1.000 ***
29 0.771 0.127 – 0.449 0.084–0.808 ***
30 0.979 1.000 0.992 0.989 0.977–1.000 ***
Fixed-effects 0.996 1.000 0.997 0.996 0.996–1.000 ***

Note: ^ with cruise lines' mediation effects; ^ confidence intervals (CI) level 95%; ***p < 0.001.

Table 4
Summary of observed variables.

Observed variables Mean Std. Dev. Min. Max.

Expenditures per passenger 164 198 19 896
Number of passengers per port visit 1928 693 208 4875
Expenditures per crew member 53 26 5 189
Number of crew members per port visit 498 348 146 1846
Expenditures per cruise line visit 123,079 192,929 8953 864,450
Number of cruise lines 1951 8983 1 57,450
Length of stay in hours 5 1 3 10
Direct economic impacts on ports per year 1270,000,000 6,080,000,000 79,546 49,300,000,000

Note: There are 81 observations and the monetary value has been converted into US dollars ($).

Table 5
Summary of port characteristic dummy variables.

Dummy variables Obs. % Total

Port location North American markets 7 8.64
81 (100%)Caribbean markets 40 49.38

European markets 4 4.94
Emerging markets (Asia-
Pacific-South America)

30 37.04

Nature of port
economy

Island economy 47 58.02 81 (100%)
Land-based economy 34 41.98

Port typology Port of call 45 55.56 81 (100%)
Home port 36 44.44

0

.05

.1

.15

.2

D
en

si
ty

10 15 20 25
Log direct cruise economic impacts on a port

Fig. 2. Histogram of log direct economic impacts (per cruise visit per port).
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4.3. Empirical results

The results of the OLS model, the fixed-effects model, and the Sobel-
Goodman mediation effects tests are shown in Table 6. The three sets of
hypotheses were not rejected in general, and seven sub-hypotheses
were confirmed: expenditures per passenger (H1a), number of passen-
gers (H1b), number of crew members (H1d), expenditures per cruise
line (H2a), number of cruise lines (H2b), and a cruise line's mediation
effects on the expenditures per passenger expenditures (H3a) and per
crew member expenditures (H3b). Accordingly, expenditures per pas-
senger, number of passengers, number of crew members, expenditures
per cruise line, and number of cruise lines would add direct economic
impacts on ports significantly, but the expenditures per crew member
made very limited economic contributions. Furthermore, cruise lines
had significant mediation effects between the direct economic impacts
on a port and the expenditures per cruise passenger and per crew
member.

Although a fixed-effects model based on different studies could
predict the coefficients of interested variables more accurately than the
OLS model, the results of the two models were generally consistent (see
Table 6). For instance, a 10% increase in the expenditures per passenger
or per cruise line would increase by 8.5% (8% in the OLS model) or
2.1% of the direct economic impacts on a port. By contrast, a 10% in-
crease of the number of cruise passengers or crew members would
contribute 4.8% (5.2% in the OLS model) or 2.4% (2.0% in the OLS
model) to the direct economic impacts on a port. Furthermore, a 10%
increase in the number of cruise lines would increase the direct eco-
nomic impacts on ports by 10.2% (10.1% in the OLS model). Moreover,
a 10% increase of a cruise line's length of stay in a port would increase
the direct economic impacts on the port by 2.4% through the ex-
penditures per cruise passenger and by 6.2% through expenditures per
crew member. This suggests that cruise ports, in particular the ones
with limited capacity, are well-advised to focus on attracting small or
medium sized cruises with longer stays instead of accommodating a few

mega ships. The non-significant crew expenditures at port destinations
could potentially be due to crew members being less likely to partici-
pate in sightseeing, and their expenditures being likely to be food and
beverages.

In order to correct for the imbalance of the meta-analysis data, the
following dummy variables related to cruise visits were added: port
locations (North American, Caribbean, European, and other emerging
markets); port economies (island and land-based); port typologies
(home port and port of call); data resources (survey data and official/
industry data); and year dummies (1993–2014). The OLS model found
that Caribbean ports had significantly lower (0.37 times) direct eco-
nomic impacts derived from cruise tourism, followed by a significantly
lower result in the emerging Asian-Australian-South American (0.26
times) and a non-significantly lower one in European ports (0.11 times),
compared to the North American ports. One plausible explanation is
that the industrial structure and regional economy development have
influenced the direct economic impacts of cruise tourism on ports
(Thomas & Stoeckl, 2015). However, the OLS and the fixed-effects
model both found that there were no significant differences for the
dummy variables of port typologies or data sources. Since the fixed-
effects model was on the study level, dummy variables based on dif-
ferent studies (i.e., port location, economy, and year), were omitted.

5. Discussion

The current study has attempted to identify the determinants of the
direct economic impacts of cruise tourism on ports, including ex-
penditures per passenger, number of cruise passengers, number of crew
members, expenditures per cruise line, and number of cruise lines.
There are three major findings from the study. First, the results of the
meta-regression model found medium comprised effect sizes for ex-
penditures and number of cruise passengers, crew members, and cruise
lines contributing to the direct economic impacts on a port. Second, the
subsequent OLS model and fixed-effects model found that per cruise

Table 6
Determinants of direct cruise economic impacts on ports (Log-Log transformation).

Independent variables OLS model Fixed-effects model

H1a: Expenditures per passenger per port visit 0.80 (0.06)⁎⁎⁎ 0.85 (0.05)⁎⁎⁎
H1b: Number of passengers per port visit 0.52 (0.13)⁎⁎⁎ 0.48 (0.06)⁎⁎⁎
H1c: Expenditures per crew member per port visit 0.06 (0.05) −0.04 (0.06)
H1d: Number of crew members per port visit 0.20 (0.08)⁎⁎ 0.24 (0.04)⁎⁎⁎
H2a: Expenditures per cruise line per port visit 0.21 (0.05)⁎⁎⁎ 0.21 (0.02)⁎⁎⁎
H2b: Number of cruise lines per port 1.01 (0.01)⁎⁎⁎ 1.02 (0.01)⁎⁎⁎
H3a: Cruise lines' mediation effects on passenger expenditures 0.24 (0.35)⁎⁎ 0.24 (0.35)⁎⁎
H3b: Cruise lines' mediation effects on crew expenditures 0.62 (0.30)⁎⁎ 0.62 (0.30)⁎⁎

Port location dummies (North America, benchmark)a

Caribbean markets −0.37 (0.23)⁎⁎ Omitted
European markets −0.11 (0.12) Omitted
Other emerging markets −0.26 (0.12)⁎⁎ Omitted

Nature of port economy dummies (Island, benchmark)a

Land-based economy 0.12 (0.06)⁎ Omitted

Port typology dummies (Port of call, benchmark)a

Home port 0.03 (0.01) 0.01 (0.01)

Data source dummies (Survey data, benchmark)a

Official/Industry data 0.11 (0.07) 0.10 (0.01)

Data year dummies (2013–2014, benchmark)a

1993–1999 −0.01 (0.02) Omitted
2000–2007 −0.04 (0.01) Omitted
2008–2012 0.02 (0.01) Omitted
Number of observations 81
R2 0.99 0.99

a These dummy variables were added to correct for the imbalance of the dataset on cruise visits.
⁎ p < 0.1.
⁎⁎ p < 0.05.
⁎⁎⁎ p < 0.01.
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tourist expenditures, number of cruise tourists, number of crew mem-
bers, per cruise line expenditures, and number of cruise lines presented
significant contributions to the direct economic impacts on a port. Last,
the Sobel-Goodman mediation tests showed that cruise lines had sig-
nificant mediation effects on the expenditures of per cruise tourist and
per crew member.

In order to further elaborate on the meta-analyses findings, ten
stakeholders in the cruise tourism industry were approached via face-
to-face interviews from 22 to 29 March 2019 in a cruise port in Naples,
Italy. Informants included two restaurant managers, two tour agents,
two hotel managers, two local resident, one salesman in a souvenir
shop, and one tourism scholar. The port of Naples is one of the largest
cruise ports in Europe, with 10 docking places to accommodate over 20
cruise lines all year round, providing the local community with thou-
sands of job opportunities. The interviews were semi-structured and
focused on five key questions, with the aim of exploring respondents'
perceptions toward the number of cruise ships, the expenditure of
cruise lines, the expenditure of cruise passengers, the expenditure of
crew members, and the influence of cruise lines' length of stay on these
expenditures.

According to the interview field-notes, there was a consensus sup-
porting the accommodation of more cruise ships and their positive
economic impact for the local community. More specifically, the local
business respondents (i.e. restaurants, tour agents, and souvenir shop)
stated that international cruise tourists tend to spend more than mass
tourists. It is worth noting that the expenditures of some crew members,
who were repeat customers in the local restaurants, were stated to be at
least as high as those of regular cruise passengers. Furthermore, all
respondents agreed that the longer the cruise ships stay in the port, the
more economic benefits they generate for the community. Also, local
residents and tourism scholars proposed that cruise ships should dock in
the port longer in order to let cruise passengers and crew members
better explore the local attractions, cuisine, culture, and even nightlife.
Yet, one hotel manager was concerned that they may not receive more
business even cruise lines have longer lengths of stay in the port as
cruise tourists usually return to their onboard cabins instead of staying
overnights in a hotel. Another hotel manager argued that the hotel
sector in a home port would have more customers because of cruise
lines starting and/or ending cruise itineraries in the home port, where
cruise passengers are more likely to stay a few nights in local hotels.
While indirect economic impacts in home ports are beyond the purpose
of the current study, this area is suggested for further research.
Responses from the informants confirmed the meta-analysis findings
and further revealed that cruise lines shoulder much of the responsi-
bility for engaging cruise tourists with port communities, such as by
providing more diverse excursion options at port destinations (Lee &
Lee, 2017) and having longer lengths of stay in cruise ports (Chen et al.,
2017).

Moreover, it was found that the direct economic impacts of cruise
tourism on Caribbean and other emerging cruise ports were compara-
tively lowers than those on the North American ports. It is worth noting
that land-based ports were found to have non-significantly higher direct
economic impacts derived from cruise tourism than island ports. This
indicates that there is no obvious disadvantage for island ports to derive
economic benefits from cruise tourism. The results also revealed no
significant difference (p > 0.1) in the direct economic impacts of
cruise tourism between home ports and ports of call. This suggests that
investments on tourist attractions and marketing characterizing ports of
call could be attractive alternatives to the significant infrastructure
investment required (and the corresponding capacity utilization risks)
to become a home port, particularly in emerging markets. It is likely
that direct economic impacts of cruise tourism would eventually benefit
the local communities significantly, and thus cruise tourism could be a
good way to develop coastal destinations (Mescon & Vozikis, 1985;
Chase & Alon, 2002; Chang, Park, Liu, & Roh, 2016).

These findings also have certain implications which could be useful

in cruise lines' decision making with regard to selecting ports of call and
itinerary planning. For instance, visiting ports which are rich in at-
tractions will be more likely to provide diverse shore excursions and
warrant an increase in cruise lines' lengths of stay. Furthermore, the
findings provide empirical evidence of the important roles they play in
the communities visited. In particular their importance and responsi-
bility as mediators of the expenditures of cruise passengers and crew
members at port destinations and their direct economic impacts on
ports. This awareness will be relevant in encouraging cooperation and
facilitating negotiations with the port authorities (e.g., port subsidies
and incentives), particularly in emerging cruise markets. It is likely that
the involvement of port communities is valuable in encouraging cruise
tourism development (Satta et al., 2015). This study can therefore be of
help concerning whether and how the port communities decide to de-
velop cruise tourism.

6. Conclusions and implications

6.1. Theoretical contributions

This study introduced the theoretical conceptualization of two-sided
cruise market (Chen et al., 2017) and cruise lines' intermediary role (see
Fig. 1). Accordingly, this research applied a comprehensive meta-ana-
lysis to measure the effect sizes of certain variables related to direct
economic impacts of cruise tourism on ports; these variables were ob-
tained from previous cruise tourism studies. It further conducted an
OLS model, a fixed-effects model, and Sobel-Goodman mediation test to
quantify the coefficient between each independent variable and the
direct economic impact of cruise tourism to ports, which provided
considerable insights into the economic contribution of cruise tourism
on the local communities at port destinations.

The hypothesized relationships among direct economic impacts on
ports and the expenditures and number of cruise tourists, crew mem-
bers, and cruise lines were not rejected. Furthermore, the mediation
effects of cruise lines on the expenditures of cruise tourists and crew
members were identified, which are believed to contribute to the the-
oretical concepts of two-sided cruise markets. As an important first step
toward verifying the conceptualization of two-sided markets in the
cruise tourism industry and the mediated platform role of cruise lines,
this study has provided a systematic research framework for cruise
tourism economy and suggest it to be a potential future theory for
guiding cruise lines in their management decisions. Moreover, this
study addressed a relevant gap in the cruise tourism research, and the
findings provide considerable insights into the direct economic impacts
of cruise tourism on port destinations from the perspective of commu-
nity involvement.

6.2. Practical implications

The current study attempted to identify the determinants of direct
port economic impacts derived from cruise tourism and quantify the
degree to which they contribute. The mediation effects of cruise lines
on cruise passengers and crew expenditures in the ports they visit were
also examined. This research was able to add to the knowledge of cruise
lines' roles in cruise tourism. The findings suggest that cruise lines
shoulder much of the responsibility for engaging cruise tourists with
port communities, such as by having longer stays in ports (Chen et al.,
2017) and providing more diverse excursion options at port destina-
tions (Lee & Lee, 2017; Seidl, Guiliano, & Pratt, 2006).

These findings also likely provide practical implications for cruise
lines' decision making with regards to selecting ports of call and itin-
erary planning. For instance, visiting ports rich in attractions will likely
provide diverse shore excursions and warrant an increase in the length
of stay. Moreover, results should make cruise lines more aware of their
importance and responsibility as mediators of cruise passenger ex-
penditures at port destinations and their direct economic impacts on
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ports. This awareness could be particularly relevant for encouraging
cooperation and facilitating negotiations with port authorities (e.g.,
port subsidies and incentives), particularly in emerging cruise markets.
This research will also complement the policy-making efforts of related
tourism agents at port destinations, thus helping cruise lines and cruise
tourists to engage with port communities (Gokovali, Bahar, & Kozak,
2007), for instance, by organizing local festivals and other cultural
events. Considering the conservative attitudes of port communities to-
ward developing cruising opportunities, their involvement is likely to
be very valuable in encouraging long-term sustainable cruise tourism
development (Satta et al., 2015).

6.3. Limitations and future directions

It is pertinent to explicitly state that data bias is not avoidable in
meta-analysis (Akgün et al., 2011; Peng, Song, & Crouch, 2014; Sutton
et al., 2000). Thus, dummy variables for port location, the nature of the
port economy, port typology, data sources, and time periods were in-
cluded. Also, a fixed-effect model on the study level was applied to
control the stated data bias. This research was limited in that it only
utilized the 30 available quantitative studies with 81 observations in
the measurement models.

This present study was also limited in that it employed a few in-
dependent variables, including per cruise tourist expenditures, number
of cruise tourists, per crew member expenditures, number of crew
members, per cruise line expenditures, and number of cruise lines. In
the future, it would be useful to investigate additional related variables
from all three main stakeholders: cruise lines, tourists, and ports. For
example, a more detailed profile of cruise tourists, ship features (e.g.,
capacity and itineraries), and related tourism attractions at cruise port
destinations would likely contribute to a better understanding of the
economic impacts of cruise tourism. Moreover, the Sobel-Goodman
model in this research is the first attempt to empirically test the “con-
ceptualization of two-side cruise market” in the cruise tourism sector.
Future studies should also use more detailed longitudinal data in one
port to investigate cruise lines' role as a mediator between cruise
tourists and the cruise port, in order to further examine the con-
ceptualization of two-sided cruise markets. Yet the current research can
be seen as a comprehensive quantitative meta-analysis of previous
studies on cruising, and a major contribution to cruise tourism research
in terms of both theory and practice.
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