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INTRODUCTION 

Where do cruise ship passengers go once their cruise ends, and can we accurately measure 

their mobility? As cruise ships lie idle during the COVID-19 pandemic, debate continues 

over the relative worth of the cruise ship market. In addition to concerns about environmental 

impacts and employment practices of cruise companies (Higgins-Desbiolles 2020), questions 

about passenger dispersal, expenditure, and mobility (or lack thereof) remain highly topical. 

Traditionally, data on cruise ship passengers’ mobility has been generated by surveys, 

requiring passengers to recollect where they travelled during transit stops; a method prone to 

inaccuracy (Shoval et. el. 2011; Hardy et al. 2017). To overcome this limitation, researchers 

(see Shoval et al. 2020; Ferrante et al. 2018; Navarro-Ruiz, 2020; Domènech et al. 2020) 

have combined surveys with GPS (Global Positioning System) technology to track passenger 

dispersal during visits to transit destinations. De Cantis et al. (2016) found passengers 

dispersed only an average maximum distance of 3km from their arrival port during transit. 

Recently, onshore cruise activity has been conceptualised; Esteve- Pérez and Garcia-Sanchez 

(2015) defined specific geographical zones that passengers move within, Navarro-Ruiz 

(2020) defined nodes through which mobility and expenditure could be examined, and 

Domènech et al. (2020) explored characteristics of the built environment (e.g., restaurants, 

souvenir and fashion shops) that positively impact frequency of visitation and time spent.  

While researchers have explored the behaviour of transit passengers, data regarding the 

mobility of cruise ship passengers upon their final departure from a cruise ship is limited. 

This preliminary study seeks to overcome this gap by using technology to explore the 

mobility of domestic and international cruise ship passengers at the end of their cruise in 

Sydney, Australia. Sydney is an iconic cruise location; in 2018/2019 it attracted 553,985 

domestic and 69,493 international passengers (Port Authority of New South Wales 2019). 

This study is part of research assessing the impact of factors such as demographic status, 

travel party size and repeat visitation on dispersal. 

 

METHOD 

This study uses Tourism Tracer app-based technology (Hardy 2020) which collects fine-

grained GPS data and survey data on tourist mobility for multiple days at a time. Following 

their disembarkation from one of two terminals (White Bay or the international passenger 

terminal at Circular Quay), passengers were approached by recruiters and invited to 

participate in the study. Upon consent, recruiters assisted in downloading the Tourism Tracer 

app onto their mobile phones and enabling its tracking functionality. Participants’ mobility 

was tracked for up to 28 days.  

 

A convenience sampling methodology was used, from mid-January 2020 until 13 March 

2020, three days before the Australian Government banned international entry of all cruise 

ships due to COVID-19. As large volumes of passengers exit the terminals, the total number 

of approaches made by the study’s recruitment team was not recorded.  

 

Data cleaning involved removing participant’s ‘tracks’ if they had fewer than 10 GPS points, 

if the total tracking time was less than four hours, and/or if they had not answered the survey 

questions. This resulted in 75 usable downloads. Three groups of passengers were recruited: 

‘Sydneysiders’ – passengers who lived in the Greater Sydney region (27%, n=20); ‘Domestic 

passengers’ – those who lived in Australia but outside the Greater Sydney region (57%, 

n=43), and ‘International passengers’ – passengers residing outside Australia (16%, n=12). 

International passengers provided data for the shortest length of time (median 21 hours) as 
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many of their tracks ended in the international airport terminal within 24 hours of arrival. 

Conversely, domestic (54 hours) and Sydneysiders (72 hours) allowed tracking for the full 

length of their tracking period. 

 

 

EXPLORING PASSENGER DISPERSAL 

We investigated the impact of the arrival port on dispersal, and found no significant 

difference between the two at which participants were recruited. We then explored the impact 

of passengers’ place of residence on dispersal throughout Greater Sydney and adjacent 

coastal and inland areas. International passengers were most represented in regions adjacent 

to Sydney Harbour where the terminals are located. Sydneysiders were more likely to head 

inland to the western suburban regions of Sydney (see Figure 1).  

 

Figure 1: Dispersal by passenger residence 

 
 

Following this initial analysis, we identified clusters of walking-speed or motionless points as 

‘stops’ and we used them to calculate the cumulative time each passenger spent in a 

particular region. The average minutes per passenger type (Domestic, International, 

Sydneysider) was used for comparison (Table 1). The time and percentage distribution was 

found to differ significantly across the types (x2(4)=2684, p < 0.001). 
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Table 1: Average time (in hh:mm) and percentage of passengers in each area classifications 

 

Areas Domestic International Sydneysiders 

Beyond Sydney and Central Coast 26:38 53% 0:00 0% 0:00 0% 

City centre/Sydney Harbour adjacent 16:51 88% 9:41 100% 12:16 85% 

Inland Sydney 4:41 81% 0:58 58% 16:05 90% 

 

Dispersal metrics were used to explore passenger dispersal. Two dispersal metrics (i.e., SDE 

and Cumulative Distance – see Hardy et al. 2020) did not demonstrate significant variance 

between passenger types using Analysis of Variance (ANOVA). However, the Maximum 

Linear Distance (MLD) varied significantly by passenger type (F(2,72) = 6.00, p < 0.01). 
MLD measures the straight line from the passenger terminal to the GPS location point 

farthest from the terminal. Domestic passengers’ MLD was found to be 142.94 km, whereas 

International and Sydneysiders were 26.53 km and 31.76 km respectively. Thus, Domestic 

passengers travelled significantly farther than International and Sydneysider passengers at the 

end of the cruise. 

  

Detailed spatial data of state-wide land use (Department of Planning, Industry and 

Environment 2020) was then synchronised with the GPS stop data mentioned earlier, to 

provide a context for passenger behaviour. The detailed land-use classes were simplified to 

six broader relevant categories (Table 2). Two categories (‘recreation, culture and nature’ and 

‘commercial’) were determined to be more likely to be tourism ‘spaces’. 

 

Table 2: Average number of stops in each land use classification for passenger’s post-

disembarkation 

 

Land Use Domestic International Sydneysiders 

Recreation, culture and nature 4.1 15.8 4.2 

Commercial 6.3 9.6 6.1 

Residential 7.4 8.4 15.3 

Services 9.4 2.8 11.1 

Transport terminal 2.8 3.8 3.6 

Other 1.4 0.8 0.8 

sum: 31.4 41.2 41.0 

 

 

Domestic, International and Sydneysider passengers differed significantly in their stops 

across land use classifications (ꭓ2(10) = 320.73, p < 0.001). International passengers behaved 

as tourists at a much higher rate than either Australian cohort; they had a higher number of 

stops in recreational, cultural and natural areas (15.8), and in commercial areas (9.6). 

Domestic and Sydneysider passengers had similar and far fewer stops in these land use types. 

Sydneysiders recorded the most stops in residential areas (15.3) and service buildings (i.e., 

schools, government buildings etc) (11.1), which suggests they returned home. Domestic 

passengers also had a high average stop count in service buildings (9.4), but a lower rate of 

stops in residential areas than International passengers (7.4 compared with 8.4).  

 

The distance from the port to each stop was calculated and an average stop distance was 

found for each land use classification (Figure 2) along with the number of stops per band of 
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dispersal, from close to Sydney Harbour (0 to 10 km) to beyond Greater Sydney (over 150 

km from port) (Figure 2). The distances of the bands were created to reflect clusters in stops 

from the data. Sydneysiders consistently stopped most frequently in residential and service 

locations and did not travel more than 70 km from port, suggesting they did not behave as 

tourists once they disembarked. International tourists continued to focus on recreation, 

culture and nature in all dispersal bands, but were unlikely to visit locations more than 10 km 

from the port. Domestic passenger stops were focussed on recreation and commerce close to 

the port, with more stops in residential and service locations in farther bands.  

 

Figure 2: Stops by distance from port and land use type, for different passenger types 
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DISCUSSION 

This preliminary research contributes to existing advancements in cruise ship passenger 

dispersal. Previous research by Navarro-Ruiz et al. (2020) argued that amongst transiting 

cruise ship passengers, travel beyond major tourism nodes is infrequent. This research 

suggests that post-cruise mobility of international visitors aligns with this behaviour, but not 

for domestic cruise ship passengers; 53% of domestic passengers were found to travel beyond 

the Sydney and Central Coast regions, while Sydneysiders were likely to return to their 

homes.  

 

This research also builds upon Domènech et al. (2020) by detailing nuances in preferences; 

international tourists focussed on recreation, culture and location, regardless of their location, 

whereas domestic passengers tended to stop in recreation and commercial locations close to 

the port but preferred residential and service locations in farther dispersed zones.  

 

Methodologically, our research demonstrates that land use classification data, when paired 

with GPS data, is useful for classifying large mobility data sets. However, the dataset in this 

study used potentially outdated satellite photography from 2013-2017, and general land use 

may not accurately predict behaviour; a visit to a recreational site could be a leisure activity 

or a place of employment.  

For tourism policy makers, this study highlights the dispersal of domestic passengers and the 

challenges that regional tourism organisations face in encouraging dispersal amongst 

international tourists. Our data suggests international and domestic disembarking passengers 

present different challenges for tourism-facing businesses; international passengers may need 

more incentive to disperse, while domestic passengers need more incentive to stay engaged 

with tourism and leisure once they disperse farther into the regions.  

This study is limited by the small number of usable GPS tracks and surveys. Future research 

should increase the sample size to further develop an analytical model of post-cruise dispersal 

and expenditure, across different land use types.  

 

Research is also needed to build upon the work of Casado-Diaz et al. (2021) and explore 

whether post-trip expenditure aligns with their findings on passenger expenditure. This 

research could also assess the types of products and services that attract passengers at the 

completion of a cruise. Such data will provide valuable insights for the post-COVID-19 

tourism industry. 
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