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Abstract

Taking advantage of tourists’ intensive flow, the SARS-CoV-2 virus rapidly spread causing thousands of deaths globally.
Trying to contain the already pandemic virus, government travel restrictions were suddenly imposed. Consequently,
the tourism industry, which at that moment employed one in ten workers globally, suddenly collapsed. Hundreds of
thousands of workers immediately lost their income. Flights were cancelled, and thousands of tourists were stuck
abroad with no means to return to their home countries. The gravity of the situation raised the question of whether
there was scholarly knowledge that could have helped manage tourism during the COVID-19 pandemic. To answer this
question, a methodical literature review was performed, allowing for up to 900 publications to be analysed. The
keywords used were pandemic, tourism, tourist and travel. Based on this process, 63 publications were selected for
further analysis. Among these, less than 5% were focused on the tourism side of the problem. As such, this research
concludes that, by the time the novel coronavirus emerged, there was, virtually, no scholarly knowledge on how to
manage tourism during pandemic times so as to avoid chaos, and that the scholarly community studying related issues
is very small. Moving forward, this article recommends that research funding agencies and universities encourage the
sound development of this area of knowledge. Aspects that should be investigated include when, how and by whom
should tourism be halted, as well as the feasibility of a Tourism World Fund for supporting related costs.
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1. Introduction

For a long time, it has been known to science that a respiratory virus could rapidly evolve and spread to all countries,
causing enormous suffering to humanity (Sellwood et al. 2007; Gronvall et al. 2006). To avoid this heralded tragedy,
scholars have considered this issue thoroughly. So, at the beginning of the 2020 coronavirus pandemic, there was a
significant number of scholarly publications on the issue. To be precise, up to December 2019, Google Scholars’ database
had 179,000 publications with the word pandemic in their titles (Google Scholar, 2020). However and despite this
knowledge, humanity failed to stop the spread of SARS-CoV-2 and on March 11, 2020, the Director of the World Health
Organization (WHO), Dr Tedros Adhanom Ghebreyesus, officially declared a worldwide pandemic (WHO, 2020a).

Within the first nine months since the COVID-19 emerged, globally, more than 900,000 people died of the virus, and
about 28 million people had been infected with it (BBC News, 2020). As nowhere in the world health systems had the
capacity to deal with the exponentially growing number of patients that succumb to the new coronavirus (Tondo, 2020;
Amarato, 2020; Burke and Okiror, 2020), drastic measures were put in place worldwide in an attempt to control the
speed of dissemination (Leslie et al. 2020). Consequently, humanity was largely put in lockdown (Gopinath, 2020).
Hence, unemployment and poverty reached unprecedented levels (Gopinath, 2020). The negative impact on the global
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economy is estimated to be in the order of billions of US dollars (CRS, 2020), which will most likely force an additional
500 million people into poverty (BBC News, 2020).

It was January 2020 when the WHO publicly announced that a new strain of coronavirus had evolved at Wuhan, in East
China (WHO, 2020a). During the same month, more than five million international tourists visited China (WTO, 2019)
and more than 13 million Chinese nationals visited international destinations (Statista, 2020). As the SARS-CoV-2 virus
is primarily transmitted from human to human (WHO, 2020c), the correlation between tourism and dissemination is
obvious, besides being largely reported on the media (Oenney, 2020; Tuite et al., Forthcoming; BBC News, 2020) and
modelled in related scholarly publications (Hosseini et al., 2010; Chong and Zee, 2012; Tuncer and Le, 2014; Camitz and
Liljeros, 2006). Being so, one can, but wonder, why tourism was not halted in a more-timely manner to avoid the current
catastrophe?

In this context, this research evaluates whether existing scholarly evidence published before the 2020-pandemic was
sufficient to direct decisions regarding managing tourism in pandemic times (before, during and after the pandemic).
This, among others, includes having scholarly capacity to evaluate when and how tourism should be halted to avoid the
rapid spread of potentially harmful viruses and when it is safe for tourism to be reinstated. This knowledge, if existent
and utilised, may have avoided the current chaos, and, if developed, could prove fundamental when the next new virus
comes about.

This is not to imply that the COVID-19 chaos was solemnly caused by tourism. Instead, chaos was the result of multiple
challenges and problems, including the collapse of health systems, an insufficient number of health workers, of beds in
intensive care, of personal protection equipment and of respirators, an intensive flow of fake news and a preposterous
misuse of science by political leaders. Pandemic related chaos is a complex issue that needs to be analysed from multiple
perspectives and based on a multidisciplinary approach. While all these issues should be addressed before humanity
needs to react to the next potentially pandemic virus, this work focuses on contributing with the tourism component of
the challenge.

1.1. Is it likely that other potentially pandemic viruses can come about?

Viruses are one of the most peculiar forms of beings. They are believed to have ancient origins (Domingo and Perales,
2020) that may date back as far as the beginning of life evolution (Tuncer and Le, 2014). Since ancient times, viruses
have been evolving and adapting at rates that can have up to six orders of magnitude (Sharp, 2002). Hence, today, the
variety of viruses is significant.

Viruses studied by science have been subdivided into 60 different families: of those, 20 are known to infect humans
(Parvez and Parveens, 2017). Viruses’ evolution, however, has not stopped and newly evolved viruses are aways
emerging (Woolhouse et al., 2012). Hence, by chance, some of them may be harmful to humanity.

As species evolution happens at random, it is impossible to know in advance when or where the next virus will emerge
(Wilsonet al, 2010). What we do know is that, historically, humanity has been greatly affected by many viruses. The
Spanish Flu (H1N1), for example, from 1918 to 1920, left a death toll of some 50 million people (CDCP, 2020) and
Measles is still causing more than 140 thousand deaths per year (WHO, 2019).

We also know that potentially dangerous viruses are still frequently emerging and re-emerging. Ebola, for example,
which was first discovered in 1976, had a new outbreak in 2014-2016 in West Africa with a related mortality rate
estimated to be between 25% and 90% (WHO, 2020b); and the ‘Bird Flu’ (H5N1), which emerged in China in 1997
infecting only birds made an evolutionary jump in 2005 and, since then has infected more than 600 people (Watanabe
etal, 2013); it had a related mortality rate of 60% (WHO, 2020c).

The Spanish, the Bird and the Swine flus, HIV, Ebola, Measles, Dengue, Zika and Chicungunha are some of the many
viruses that made international news in the last 100 years. The frequency with which these viruses emerged and re-
emerged is a clear indication that it is always only a matter of time until a potentially pandemic virus starts a new
outbreak (Epstein et al., 2007; Germann et al.,, 2006; Gostin, 2009; Ahmad et al., 2009). In this context, this new
coronavirus was of no surprise to those studying viruses.

1.2. The novel coronavirus (SARS-CoV-2) and its disease (COVID-19)

In December 2019, a cluster of pneumonia related fatalities in East China raised suspicions (WHO, 2020d). Looking into
these cases, researchers discovered a new strain of coronavirus, the SARS-CoV-2 (WHO, 2020d).
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The family of coronaviruses was first identified in the mid-1960s and has been studied since then (CDPC, 2020b). Not
all coronaviruses affect humans, only seven are known to do so (including the SARS-CoV-2); of those, four are known to
cause symptoms like the common colds (CDPC, 2020b). The other three emerged in 2002, 2012 and 2019, respectively,
from viruses that, until then, infected only non-human-animals (NIAID, 2020).

Of these new coronaviruses, the first to emerge causes Severe Acute Respiratory Syndrome, which is also known as
SARS-CoV (WHO, 2020e). It originated in the Guangdong province in southern China and it spread to 26 countries (WHO,
2020e). Until 2020, it had infected more than 8,000 people (WHO, 2020e) with an estimated fatality rate of 10% (Park,
2020). Its main form of transmission is from human to human during the symptomatic stages of the illness, i.e.,, when
the infected person knows they are sick (WHO, 2020e). As such, the isolation of those infected was one of the main
strategies to retard virus dissemination.

The second coronavirus, which causes Middle East Respiratory Syndrome (MERS), was first identified in Saudi Arabia
(WHO, 2020f). It is believed to have made the evolutionary jump from camels to humans, but camels are still its main
transmission means (WHO, 2020f). Since 2017, this virus was reported in 27 countries, but the large majority (80%) of
the human-cases were reported in Saudi Arabia (WHO, 2020f). The remaining 20% of the cases were due to travellers
who became infected in the Middle East and travelled to other regions. Small outbreaks outside the initial region have
also occurred, but these were rapidly controlled, as this virus is not efficient at human-to-human transmission (WHO,
2020f). Until 2020, less than 8,000 cases had been reported of people infected with MERS; its estimated mortality rate
is about 30% (WHO, 2020f).

The third novel coronavirus, the SARS-CoV-2, which causes the COVID-19 disease, has a much lower fatality rate than
the first two coronaviruses; before vaccination, it was about 5% (BBC News, 2020). Yet, by 2022, it had already caused
more than 6.5 million human deaths (Wikipedia, 2022). This is possibly because the SARS-CoV-2 has the capacity to
spread more broadly and quicker than SARS and MERS. Its main means of transmission is human-to-human with
transmission taking place even when the infected person is asymptomatic (WHO, 2020g). Before vaccination, it was
believed that at least 80% of the people infected with SARS-CoV-2 were completely asymptomatic and those that did
develop symptoms, took more than 24 days to do so (WHO, 2020g). As such, isolation of those infected is significantly
ineffective to contain dissemination (WHO, 2020g).

Before vaccination, it was believed that each person infected with SARS-CoV-2 infected, on average, another 6 people
(Sanche et al,, 2020). Thus, the number of confirmed cases of COVID-19 increased exponentially (Sanche et al.,, 2020).
As such, by January 24, 2020, there were 1,000 confirmed cases in the world, of which 920 were in China. By this time,
the virus had spread to five other countries, with no country having reported more than five confirmed cases (BBC
News, 2020). One week later, there were 10,000 confirmed cases: 9,802 in China, and no other country had yet
confirmed and reported more than 20 cases (BBC News, 2020).

The first country outside China to report 100 confirmed cases was South Korea. At this stage China had confirmed more
than 75,000 people had been infected by SARS-CoV-2 (BBC News, 2020). The Italian saga began by the end of February
2020. On February 21, it had 20 confirmed cases; within two more weeks it had 2,500 (BBC News, 2020). On this same
day, March 03, the USA had less than 120 confirmed cases. 25 days later, the country had 120 thousand (BBC News,
2020).

It took four months for the outbreak to start to be controlled in Wuhan, where the SARS-CoV-2 emerged (Davidson,
2020). By the time lockdown restrictions in this region started to be alleviated, 1.6 billion people were confirmed
infected in the rest of the world (BBC News, 2020). This was in the second week of April 2020 (BBC News, 2020).

From the beginning, the trajectory of the SARS-CoV-2 was closely followed. Hence, since the start of the outbreak, it was
clear that tourists were playing a major role in spreading the virus and accelerating the outbreak to pandemic status
(Tuite et al., 2020).

1.3. Tourism numbers before the crisis

The number of tourists travelling internationally has been steadily increasing since World War II. It reached its peak in
2019, when about 1.5 billion tourists visited international destinations (WTO, 2020a) and more than 10 billion visited
domestic destinations (OECD, 2020). These numbers were expected to grow by 4% in 2020 (WTO, 2020a).
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In 2019, international tourists spent USD 1.7 trillion while abroad, which represents 3.6% of the world GDP and 7% of
global exports (WTO, 2020a). In 2019, the tourism industry was the 3rd largest export worldwide with annual revenue
10% greater than automotive products and food (WTO, 2019; WTO, 2020a).

Worldwide and before the 2020-pandemic, one in ten existing jobs were directly or indirectly supported by the tourism
industry, adding, globally, to 330 million jobs (WTTC, 2020b). Since 2015, 1 in every 4 new jobs was created by the
tourism industry (WTTC, 2020a).

In 2018, China, where SARS-CoV-2 emerged, received 63 million international tourists (WTO, 2019), while 162 million
Chinese nationals travelled to international destinations (Statista, 2020a). The total expenditure of Chinese travelling
internationally was estimated to be USD 227 billion (WTO, 2019).

This steadily growing tourism flow was supported by 39 million flights, which constantly connected all continents
(Statista, 2020b). It was via these flights and tourists that SARS-CoV-2 rapidly arrived in all continents and most
countries (Tuite, Ng, and Tisman, 2020). Countries that were last to confirm infected people were those that received
fewer tourists, as Nauru for example (Amos, 2020).

1.4. To go or not to go? One of the many Sophie’s dilemmas of the COVID-19

Since January 2020, the virus started to make international headlines (e.g., SMH, 2020; BBC News, 2020). Aware of the
risks, those people with travels scheduled tried to contact the companies they had booked the services with requesting
reimbursements. Reimbursement, however, was not always possible, as normally when a tourism agency is paid for a
package, it automatically redistributes the payment to confirm flights, hotels, cruises etc. Therefore, by the time of the
pandemic, tourism agencies had no finance to compensate clients (and, soon, there was no budget to pay staff either)
(Becker, 2020). Clients were, then, recommended to contact their travel insurers (e.g., Chimu, 2020) who, most likely,
would refer them to the part of the contract that explicitly said that pandemics were not covered (e.g., Allianz, 2020).
With many thousands of dollars individually invested on travel and no chance of refund, many tourists saw themselves
having to decide whether to travel risking their lives or not to travel and loose a hard-earned chance of a lifetime dream
experience.

Ultimately the decision was made for these tourists when governments around the globe began to impose travel
restrictions. As a consequence of not being allowed into the destination, the number of passengers showing up for flights
started to decline and, when flights were no longer economically viable, flights started to be cancelled by the airlines
themselves (Doherty, 2020a). The process was so abrupt that many tourists were simply left abroad with no way to
return to their countries (Doherty, 2020b; Borges, 2020).

When the tourism flow stopped, so did the related expenditure. Consequently, the hundreds of millions of people who
economically depend on tourism suddenly lost their incomes.

Work opportunities within the tourism dynamic are very diverse, varying from the people who sell water and souvenirs
at tourism attractions to CEOs of international airlines and hotel chains. People will, obviously, be impacted differently
depending on the sort of work they do and the social support they receive from their countries. Those without national
or communal support and that directly depend on a daily income from tourism are likely to have been immediately
thrown into poverty. For others, poverty might not have been an immediate threat but, unless the industry recovers
quickly, many more workers will end up losing their incomes as well. Globally, solely due to tourism disruption, 1 in
every 10 active workers were put on the verge of losing their income.

1.5. Could we have handled tourism better?

Before this pandemic, five important factors were widely known. (1) Potentially pandemic viruses emerge all the time.
(2) Fatality rate of these viruses can be extremely high (up to 90% for Ebola). (3) Transmission of many viruses occurs
from human-to-human. (4) Tourists are the disseminators of many viruses. (5) More than 330 million people
economically depend on tourism. Therefore, if science is to support development, then there should be sufficient
scholarly research to assist managing tourism in pre-pandemic times.

If such research had been developed and published, scholars could have proposed, for example, the creation of a tourism
emergency fund to be used to halt tourism as quickly as possible to and from regions where potentially threatening
viruses emerge or re-emerge. If each tourist that travelled in 2019 had contributed an average of USD 10 each, by the
time the SARS-CoV-2 emerged the fund would have had USD 15 billion. This amount would have been sufficient to
quickly isolate Wuhan, and even China, for one year without causing major tourism related disturbances.
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Another solution could have been holding the travel insurers accountable for their clients’ losses. Airlines could equally
be obliged to reschedule flights to and from infected areas as soon as there is confirmed news of a pandemic threat.
Potential solutions are likely to be many, but have they been thought of in time?

2. Methods

This research looks into whether the scholarly literature published before the COVID-19 pandemic presents reliable
methods, models or parameters that could have assisted decision makers on defining how tourism should be managed
during pandemic times so to avoid the current chaotic scenario.

Google Scholar was used for this analysis. This search tool was preferred over Web of Science and Scopus, because it is
free and easily available to all stakeholders. Time frame for search included works published until December 2019, as
this is when the outbreak started, and excluded patents and citations. Works that had paid access were also excluded,
as these would not have been available to stakeholders. Only peer-reviewed publications were considered.

To select the scholarly publications for analysis, nine automated searches were undertaken on April 7, 2020. Eight were
to identify publications that had on their titles the terms ‘tourism and pandemic’, ‘tourist and pandemic’, ‘travel and
pandemic’, ‘tourism’, ‘tourist’, ‘pandemic’ and ‘travel’; and one to identify publications that had the terms ‘travel
restrictions and pandemic’ anywhere within the text. The first 100 titles of each of these searches, in the order retrieved
by Google Scholar, were analysed. Publications that had the potential to throw light onto better managing tourism in
pandemic times were selected for further analysis. By this process, 900 publications could have been analysed in this
work.

Information about year of publication and number of citations were also collected, as informed by Google Scholar. The
number of times a scholarly publication is cited was used as an indication of the impact the work has had on knowledge
development, and the average number of citations among each topic gives an idea of the number of scholars studying
similar issues. Year of publication was used to understand how the topic has been studied over time.

To test the adequacy of the terms used for searching the literature, a second examination was performed using also
Google Scholar but focused on articles published from January 01, 2020 to September 27, 2022 (when this work was
submitted) and that had the terms ‘pandemic’ and ‘tourism’ or ‘tourist’ or ‘travel’ in their titles.

3. Results

Through the automated searches using articles published before the current pandemic, no publications with the terms
‘tourist and pandemic’ on their titles were found, only 03 were found with the terms ‘tourism and pandemic’, and 32
with ‘travel and pandemic’. Comparatively, during the first year and a half of the pandemic, 2,898 articles were
published with these terms in their titles.

Table 1 Number of publications considered for further analysis

Automated search criteria April 07,2020 Fit criteria
Title: Travel + Pandemic 32 23

Title: Tourism + Pandemic 3 1

Title: Tourist + Pandemic 0 0

Title: Pandemic 13,500 9

Title: Travel 49,400 0

Title: Tourism 128,000 0

Title: Tourist 18,500 0
Anywhere: Pandemic + travel restrictions 3,080 47

Thousands of publications published up to 2019 were retrieved with the single searched terms in their titles - 137,000
for ‘tourism’, 49,400 for ‘travel’, 18,500 for ‘tourist’ and 13,500 for ‘pandemic’ -; however, among the 1st hundred
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publications of each of these searches, only 9 were selected for further analysis. These were all with the term ‘pandemic’.
None of the 300 publications analysed with the terms ‘tourist’, ‘tourism’ and ‘travel’ were related to pandemics (Table

1).

The following automated search was focused on works that had the terms ‘travel restrictions and pandemic’ anywhere
along the text. Among those published before 2020, 3,080 publications were automatically retrieved. Among the 1st
hundred, 47 were included for further analysis.

By this process, excluding duplicates, 63 publications were selected for further analysis. These were published between
2003 and 2015 (Figure 1).

15

10

Number of publications (dataset)

0 - T T : r —
2003 2005 2007 2009 2011 2013 2015 2017 2019
Year

Figure 1 Number of publications on the analysed dataset per year

84% of the analysed publications were developed in the context of Influenza viruses, 5% of Coronaviruses, 4% of Ebola
and 7% are non-specific (Table 2). 43% of the analysed publications use mathematical models and equations to
investigate the impact of travel on the dissemination of viruses; a similar percentage uses literature review - 25% based
on scholarly literature and 15% on policies and documents -; the remaining 17% used interviews and or other sources
of primary data (Table 3).

Table 2 Analysis based on viruses used as case study

Viruses References

Non- (Evans & Thibeault, 2009; Pike, Bogich, Elwood, Finnoff, & Daszak, 2014; Gronvall, Waldhorn, &
specific Henderson, 2006; McLafferty, 2010)

Influenza (Bajardi, Poletto, Ramasco, Tizzoni, Colizza, & Vespignani, 2001; Epstein, Goedecke, Yu, Morris,

Wagener, & et al, 2007; Grais, Ellis, & Glass, 2003; Grais, Ellis, & Glass, 2003; Mukherjee, et al., 2010;
Warrena, Bell, & Budd, 2010; Apolloni, Poletto, & Colizza, 2013; Hosseini, Sokolow, Vandegrift,
Kilpatrick, & Daszak, 2010; Eichner, Schwehm, Wilson, & Baker, 2009; Wang, Zhang, Huang, & Li,
2012)(Goedecke, Bobashev, & Yu, 2007; Jauréguiberry, et al., 2012; Pestre, et al., 2012; Tuncer & Le,
2014; Germann, Kadau, Longini, & Macken, 2006; Juckett, 2006; Caley, Becker, & Philp, 2007;
Mniszewski, Valle, Stroud, Riese, & Sydoriak, 2008; Flahault, Vergu, Coudeville, & Grais, 2006; Shi,
Keskinocak, Swann, & Lee, 2010)(Wood, Zamani, MacIntyre, & Becker, 2007) (WHO, 2006; Mackey &
Liang, 2012; Mounier-Jack & Coker, 2006; Gostin, 2009; Wilson, Brownstein, & Fidler, 2010; Fenichel,
Kuminoff, & Chowell, 2013; Rashid, et al., 2015; Mounier-Jack, Jas, & Coker, 2007)(Brownstein, Wolfe,
& Mand]l, 2006; Lugnér & Postma, 2014; McLeod, Kelly, Wilson, & Baker, 2008; Mateus, Otete, Beck,
Dolanc, & Nguyen-Van-Tam, 2014; Poletto, Gomes, Piontti, & Rossi, 2015; Condon & Sinah, 2009;
Enserink, 2006; Gustafson, 2007; Sellwood, Asgari-Jirhandeh, & Salimee, 2007; Aiello, Coulborn,
Aragon, & et al, 2010) (Balinska & Rizzo, 2009; Postma, 2014; Schwehm, Eichner, Wilson, & Baker,
2009; Kim, Lee, & Choi, 2008; Bunting, 2008; MacKellar, 2007; Araz, Fowler, Lant, & Jehn, 2009;
Oshitani, 2006)
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COVID (Camitz & Liljeros, 2006; Mackey & Liang, 2012; Ahmad, Krumkamp, Richardus, & Reintjes, 2009)

Ebola (Poletto, Gomes, Piontti, & Rossi, 2015; Moon, Sridhar, Pate, & et al, 2015)

Table 3 Analysis based on methods

Methods References

Mathematical models (Epstein, Goedecke, Yu, Morris, Wagener, & et al, 2007; Bajardi, Poletto, Ramasco,
Tizzoni, Colizza, & Vespignani, 2001; Grais, Ellis, & Glass, 2003; Mukherjee, et al., 2010;
Apolloni, Poletto, & Colizza, 2013; Hosseini, Sokolow, Vandegrift, Kilpatrick, & Daszak,
2010; Eichner, Schwehm, Wilson, & Baker, 2009; Wang, Zhang, Huang, & Li, 2012;
Chong & Zee, 2012; Goedecke, Bobashev, & Yu, 2007)(Tuncer & Le, 2014; Germann,
Kadau, Longini, & Macken, 2006; Germann, Kadau, Longini, & Macken, 2006) (Germann,
Kadau, Longini, & Macken, 2006; Camitz & Liljeros, 2006; Caley, Becker, & Philp, 2007;
Inglesby, Nuzzo, O'Toole, & Henderso, 2006; Mniszewski, Valle, Stroud, Riese, &
Sydoriak, 2008; Flahault, Vergu, Coudeville, & Grais, 2006; Shi, Keskinocak, Swann, &
Lee, 2010; Wood, Zamani, MacIntyre, & Becker, 2007; Lee, Lye, & Wilder-Smith, 2009;
Aledort, Lurie, Wasserman, & Bozzette, 2007)(Evans & Thibeault, 2009; Poletto, Gomes,
Piontti, & Rossi, 2015; Pike, Bogich, Elwood, Finnoff, & Daszak, 2014; Postma, 2014;
Guo, 2007; Schwehm, Eichner, Wilson, & Baker, 2009; Kim, Lee, & Choi, 2008; Araz,
Fowler, Lant, & Jehn, 2009)

Literature Scholarly (Juckett, 2006; Inglesby, Nuzzo, O'Toole, & Henderso, 2006; WHO, 2006; Lee, Lye, &
review Wilder-Smith, 2009; Lee, Lye, & Wilder-Smith, 2009; Mackey & Liang, 2012; Aledort,
Lurie, Wasserman, & Bozzette, 2007; Wilson, Brownstein, & Fidler, 2010; Rashid, et al.,
2015; Lugnér & Postma, 2014)(Mateus, Otete, Beck, Dolanc, & Nguyen-Van-Tam, 2014;
Gustafson, 2007; Aiello, Coulborn, Aragon, & et al, 2010; Balinska & Rizzo, 2009; Kim,
Lee, & Choi, 2008; Moon, Sridhar, Pate, & etal, 2015; McLafferty, 2010; MacKellar, 2007;
Oshitani, 2006)

Grey (Mounier-Jack & Coker, 2006; Wilson, Brownstein, & Fidler, 2010; Fenichel, Kuminoff,
& Chowell, 2013; Mounier-Jack, Jas, & Coker, 2007; Ahmad, Krumkamp, Richardus, &
Reintjes, 2009; Brownstein, Wolfe, & Mandl, 2006; McLeod, Kelly, Wilson, & Baker,
2008; Condon & Sinah, 2009; Pike, Bogich, Elwood, Finnoff, & Daszak, 2014; Moon,
Sridhar, Pate, & et al, 2015)(MacKellar, 2007)

Interviews or other | (Mukherjee, et al,, 2010; Warrena, Bell, & Budd, 2010; Leggat, Brown, & Speare, 2010;
primary sources Jauréguiberry, et al., 2012; Pestre, et al,, 2012; Aledort, Lurie, Wasserman, & Bozzette,
2007; Fenichel, Kuminoff, & Chowell, 2013; Brownstein, Wolfe, & Mandl, 2006;
Enserink, 2006; Pike, Bogich, Elwood, Finnoff, & Daszak, 2014)(Gronvall, Waldhorn, &
Henderson, 2006; Bunting, 2008; Moon, Sridhar, Pate, & et al, 2015)

Among the analysed publications, there is consensus that travel restrictions may delay the spread of viruses transmitted
among humans. The extent of the delay related to travel restrictions depends, obviously, on the characteristics of each
virus. It is also consensus that just travel restrictions cannot impede a pandemic; multiple actions need to be
implemented in conjunction, for example use of masks, increased hygiene, social isolation and school closure.

According to two of the analysed publications, the WHO had, in the past, advised countries not to implement measures
that unnecessarily restrict trade and travel (Wilsonetal, 2010; Schwehm etal, 2009). By the end of February 2020, when
more than 80,000 people had already been confirmedly infected and more than 4,000 had died (BBC News, 2020), the
UN World Organizations of Health and of Tourism were still publicly against imposing travel restrictions (WHO and
WTO, 2020). The main argument against travel restriction is the related socio-economic impact.

Among these mentioned 63 publications, only three specifically address tourism management related issues in the
context of pandemics. One explores the level of concern and precaution among Australian-Queenslander tourists during
the H1IN1 2009 pandemic (Leggat et al, 2010). Using interviews, the authors found that less than 3% of the tourists had
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considered cancelling their trips (Leggat et al, 2010). Another of these three works also looked into this issue using
Google Trends and the World Health Organization’s FluNet data (Fenichel et al, 2013). They found that about 0.34% of
travellers missed flights during the flu epidemics and “that people appear to respond to an epidemic by voluntarily
engaging in self-protection behaviour” (Fenichel et al, 2013: 1). The third work, An Influenza Pandemic: what it would
mean for the Scottish tourism (2006), holistically looks into the impacts of such hypothetical pandemic. Authors
conclude that:

“As a result of globalised travel patterns and the speed of travel, the spread of Avian Flu and it’s mutation into
influenza could happen faster than one might expect, in a matter of months according to epidemiologists
modelling the spatial spread of an outbreak from Asia to Europe. International travel will facilitate the spread
of the disease, therefore complacency and no action would be deemed naive and irresponsible. Therefore, the
focus for VisitScotland and the Scottish tourism industry should be business continuity” (Yeoman et al, 2006:
53).

These authors recommend “to develop a business continuity strategy for Scottish tourism”; to share their findings “with
other national tourism organisations through the World Tourism Organisation as an example of best practice”; that all
tourism organisations prepare operational plans based on different scenarios; that governments need to support a
national “plan for the tourism industry as the industry could ‘melt down’, especially small and medium enterprises”; to
perform “simulation exercises to test ports/gateways that handle around 75 million tourists a year”; and to “devise a
recovery strategy for Scottish tourism after the pandemic” (Yeoman et al, 2006: 53).

These publications, which focused on tourism, had been cited respectively 15, 42 and zero times. For comparison, the
most cited publication with the word ‘tourism’ in its title had been cited 16,523 times, and with the word ‘pandemic’
1,672 times. The most cited publication among those here analysed was cited 1,050 times (Min=0, Max=1,050,
Average=79, STDV=148, Mode=56).

4. Discussion

When a potentially pandemic virus emerges, can science indicate the optimum moment to impose travel restrictions?

About half of the publications analysed in this research focus on answering this question. These include several
mathematical models developed specifically to assist decision makers in regard to when and if they should implement
travel restrictions.

These models are based on knowledge gained from previous viruses, especially Influenza. Hence, when these viruses
re-emerge or similar ones emerge, the existing knowledge and models can be easily transferable and of great value.

However, when a new virus emerges, models need to be calibrated accordingly (Gronvall et al, 2006). The problem
arises when the time needed to collect the information necessary for adequately calibrating existing models is longer
than the time the virus needs to disseminate (Grais et al, 2003; Hosseini et al, 2010; Flahault et al, 2006; Gostin, 2009).
Pandemic, then, occurs.

Being so and considering that a new virus might emerge with a similar dissemination path and progression of SARS-
CoV-2, but with the fatality rate of Ebola, then, the logical strategy would be to halt tourism as soon as potentially
harmful viruses emerge and/or re-emerge. Then, based on solid knowledge, future decisions can be made. None of the
publications analysed for this research support this argument. On the contrary, because of the socio-economic
disturbance that would follow tourism interruption, travel restrictions were considered to be the last resort strategy.

4.1. When a potentially pandemic virus emerges, can science indicate the optimum way to manage tourism?

The main difference between problems and facts is that facts cannot be changed, while problems can. In this story, the
fact that cannot be changed is that potentially pandemic viruses will randomly emerge and, by chance, some maybe
harmful to humanity. The problem, in the context of this research, is the disruption of the socio-economic system that
would follow tourism interruption. This is a problem, not a fact, because, with adequate mitigation strategies, disruption
can, at least theoretically, be reduced.

While this is a problem with many potential solutions (e.g., creation of a global tourism fund and cooperation with travel
insurers and airline companies), among the hundreds of publications analysed, only one directly addresses tourism
management in a pandemic scenario. This publication, thou, was published in 2006 and had not been cited before the
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COVID-19 pandemic started. That is, on one hand, it is outdated and, on the other, it was not used for scholarly
knowledge development. The other two publications related to the tourism conundrum are also outdated (2010 and
2013) and had been cited significantly less times than the other publications analysed. While the average number of
citations among the publications analysed was calculated to be 79, these two publications were cited 15 and 42 times,
respectively. That is, the scholarly community researching tourism management on pandemic times was extremely
small before COVID-19.

In this context, one can conclude that by the 2020 crisis there was, virtually, no scientific knowledge on how to better
manage tourism so to avoid a pandemic or social chaos. Hence, economic and political decisions were made blindly. The
consequences were catastrophic.

4.2. Moving forward

The SARS-CoV-2 will not annihilate humanity; therefore, society will continue to evolve and so will the viruses. Being
S0, it can be expected that new viruses will emerge, while known ones will randomly re-emerge. While one cannot know
in advance the characteristics of future outbreaks, we know they may cause great disruption and suffering to humanity,
if we fail again on containing dissemination. Being so, humanity should prepare for the worst - i.e,, a virus that, as the
SARS-CoV-2, spreads rapidly and, as Ebola, has an extremely high mortality rate. If such a virus emerges and society
responds as amateurishly as we are responding to SARS-CoV-2, it might be the end of society as we know it. Hence,
further research is necessary on multiple areas, including the development of prophylactics, of medical equipment, of
hospitals and of health systems.

Due to the foreseen socio-economic negative impacts, scholarly literature published before the SARS-CoV-2 outbreak
largely indicated travel restrictions as a last resource. This current outbreak, however, have proven science wrong. With
hindsight, tourism should have been halted as soon the SARS-CoV-2 virus was discovered. At the worst, this would have
slowed down the geographic dissemination of the virus. Time gained could have been used to produce the medical
equipment that is now so urgently needed. With the best scenario, dissemination of the virus would have been kept
local. As China slowly but steadily controlled the number of new people infected, there was a possibility, although
remote, that the virus would have been eventually eliminated.

But this approach was not scholarly supported when the current outbreak started. Until now, hopes of controlling
viruses are still mostly focused on vaccines, which are undoubtedly necessary, but could have never been available, as
is the case with HIV, Dengue and Malaria. With the lessons learnt from the 2020-pandemic, scholarly perception of travel
restrictions should, hopefully, change, gaining more support.

This support, however, is largely dependent on the related negative socio-economic impacts caused by travel
restrictions. To alleviate these impacts, scholarly knowledge and strategies are desperately needed.

In this context and moving forward on preparing society for when a new threatening virus emerges, science needs to
expand its areas of research focusing on questions such as:

. In case of new outbreaks, when should tourism be halted locally, regionally, nationally, and globally?

. Who should make the decision of halting tourism?

. How can tourists and tourism entrepreneurs be fairly compensated when directly affected by potential-
outbreaks?

. What should be the role and the responsibilities of airlines and travel insurers on pandemic times?

. [s it viable to create a Tourism World Fund to immediately halt tourism when a potentially risky new strain
of virus is discovered? How should it work and who should manage it?

. What do tourists and tourism entrepreneurs know about viruses and outbreaks?

. How to efficiently communicate with tourists and tourism entrepreneurs?

Answers to these questions and many others regarding tourism in both pre-pandemic and pandemic times are
fundamental for the sustainability of the most important industry of the current era. Without these answers, humanity
has very limited chances to respond well to potentially pandemic viruses.

Therefore and in light of the results here presented, we recommend that research funding agencies, universities and
research centres include such questionings on their official agenda, and that these questions are analysed by
multidisciplinary groups, including not only tourism experts, but also and among others economists, managers,
physicians, psychologists and mathematicians. These would allow that, when the next virus emerges, sound scientific
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knowledge is readily available and can be used by decision makers to implement well-informed strategies regarding
tourism during pandemic times.

5. conclusion

In this context, this research concludes that, by the time the novel coronavirus emerged, there was, virtually, no
scholarly knowledge on how to manage tourism during pandemic times so as to avoid chaos, and that the scholarly
community studying related issues is very small. Moving forward, this article recommends that research funding
agencies and universities encourage the sound development of this area of knowledge. Aspects that should be
investigated include when, how and by whom should tourism be halted, as well as the feasibility of a Tourism World
Fund for supporting related costs. These findings will benefit society to move forward in times of pandemic by
highlighting a gap on scholarly knowledge.
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