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ABSTRACT: Tourists inadvertently transporting infectious diseases and invasive alien
species (IAS) can have serious implications for human and environmental health, with
ramifications for economic and socio-cultural wellbeing within destinations. The aim of this
study was to assess international tourism biosecurity preparedness in Ireland to develop a
biosecurity tourism destination planning and management model. A mixed-method
approach was employed utilising essential criteria for tourism biosecurity planning and
management to conduct content analysis, surveys, interviews, and observations at Irish
tourism organisations and tourist ports of entry. The findings identified considerable gaps
in Ireland’s tourism biosecurity preparedness. The lack of a specific national biosecurity
plan or strategy that incorporates tourism is concerning. Essential criteria of tourist
biosecurity communication, pathway management, and biosecurity vector mitigation
measures for tourists among others were found to be severely lacking in Ireland. The
findings facilitated the development of model and toolkits for tourism biosecurity planning
and management.
KEYWORDS: tourism biosecurity preparedness; tourist vectoring; infectious disease;
invasive alien species [IAS]; destination resilience

Introduction/ Background
Despite decades of global growth in tourism arrivals, the need for a tourism biosecurity
destination planning and management model to mitigate the risk of infectious disease and
invasive alien species (IAS) has been relatively ignored. Tourism in Ireland has shown to be
resilient exhibiting steady growth since the 2009 global economic crash with 10.808 million
overseas visitors in 2019, an increase of 1.8% from 2018 (CSO, 2020). Irelands unique natural
environment is popular for tourist recreational angling, boating, walking, and wildlife viewing
leading to the diffusion of international tourists into rural communities (Curtis and Stanley,
2016). Through tourist vectoring, this has resulted in the introduction and spread of dreissena
polymorpha (zebra mussel), corbicula fluminea (Asian clam), and aphanomyces astaci
(crayfish plague) in Ireland (Minchin et al., 2003; Biodiversity Ireland, 2017; Minchin, 2014).
These have resulted in significant environmental damage from species competition; predation;
disease transmission; hybridisation; inhibiting normal ecosystem functioning and cause native
species extinctions (Blackburn et al., 2014; Bellard et al., 2016). Ireland also experienced its
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first lost tourist season in 2020 due to the COVID-19 pandemic. Tourists visited Ireland from
severely impacted countries for a cancelled six nations rugby match and the Irish tourists that
went to the Cheltenham horse racing festival during the crucial early stage of the outbreak
(Irish Independent, 2020; Folinas and Metaxas, 2020). Considering the role of tourism in
transmitting biosecurity threats globally at an unprecedented rate (Browne et al., 2016), there
is a clear need for a longer-term transformation to more resilient destinations that is guided
through appropriate planning and management.
Biosecurity has been defined as “The management of risks posed by organisms to the
economy, environment, and human health through exclusion, mitigation, adaptation, control,
and eradication” (Pyšek and Richardson, 2010:31). The substructures of biosecurity
converging across environmental, social, and economic issues relate closely to the concept of
sustainable tourism and the triple bottom line. The concept of responsible tourism can be
considered as a powerful unifier of tourism stakeholders in the context of their acts and
perception of sustainability (Burrai et al., 2019). Mondal and Samaddar (2021) believe that
responsible tourism can invoke the preparedness of all stakeholders for crisis’ even before it
arrives. This ties the concept of responsible tourism closely to the interdisciplinary subject of
tourism biosecurity and the requirement of multi-stakeholder input to prepare for and mitigate
biosecurity risk. This involves the complex regulation of materials for the management of
ecological risks that can directly and indirectly impact human health, agriculture, industry,
and environment (Barry, 2021). Therefore, a close alignment of relevant stakeholders,
particularly through international coordination that caters for global movements of tourists, is
a vital component for responsible tourism and biosecurity risk mitigation.
Tourism and globalisation advocated by the volume growth model have shown to facilitate
the rapid global diffusion of increasingly frequent infectious disease outbreaks (Hall, 2019;
Gössling et al., 2020). The potential for a lost tourist season echoing the experience of Mexico
from the 2009 Swine Flu outbreak recently became a reality on a global scale. Biosecurity has
become much more than an issue of economic or environmental concern, but a critical concern
for the longer-term survival of the tourism industry. Tourism destinations require a biosecurity
safeguard to ensure industry resilience to alleviate future uncertainty. The tourism biosecurity
planning and management model constructed from the findings of this research and operated
in tandem with planning and management toolkits may well hold the key to resilient tourism
destinations. By adopting this model, tourism planners and policymakers are presented with
a genuine opportunity to ensure the sustainability and resilience of their destination in the
fluctuating world of biosecurity.

Literature Review
Tourism is recognised as one of the major pathways of biosecurity threats into destinations
(Hulme et al., 2008; Anderson et al., 2014; Baker, 2015; Hall, 2019; Findlater and Bogoch,
2018). Recently, specific attention has been given to planning and management for tourists
vectoring biosecurity threats. Research by Melly and Hanrahan (2020a) examines the need for
robust tourism biosecurity planning and management to ensure appropriate biosecurity
mitigation measures are contained within national biosecurity plans and guidelines
internationally. This is supported by Škare et al. (2021) by suggesting a new crisis-readiness
mechanism must be put in place by tourism planners and policymakers to fight current and
future pandemic crises. Following the 2003 SARS outbreak in Hong Kong (Baker and Fidler,
2006; Van Wagner, 2008). tourism specific biosecurity capacities were incorporated into the
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World Health Organisations International Health Regulations (2005). Needless to say, these
regulations and associated capacities have not worked in mitigating tourism biosecurity risk
from COVID-19.
Subsequent approaches to mitigating biosecurity risk are now in the spotlight of tourism
research. The need for a holistic approach to biosecurity that incorporates tourism has since
been recognised by much of the wider global research community. For example, ‘One
Biosecurity’ advocated by Hulme (2021) represents an interdisciplinary approach to
biosecurity policy that enables interconnections between human, animal, plant, and
environmental health. This resembles similarities with biosecurity in Hawaii, New Zealand,
and Australia who have long been developing highly evolved biosecurity plans underpinned
through specific biosecurity legislation (WAAA, 2016; HISC, 2017; MPI, 2018). This gives
weight to the suggestion that biosecurity in island-based destinations could benefit from their
geographic isolation and limited tourist ports of entry. Thus, a greater emphasis on biosecurity
communication, monitoring, surveillance, rapid response, and quarantine at airports and
seaports is more achievable due to the absence of land crossings.
Biosecurity involves threats concerning environmental health, agricultural prosperity, and
human well-being which do not respect geographical or political borders (Anderson et al.,
2014; Findlater and Bogoch, 2018). Tourism biosecurity should be considered an
interdisciplinary research agenda and legislated through multilateral agreements and
instruments (Bielecka and Mohammadi, 2014). However, the regulatory environment
addressing biosecurity has long been recognised as complex and often ineffective as a result
of legislating across external and internal boundaries in transnational jurisdictions (Black and
Bartlett, 2020), strong sectorial barriers (Liebhold et al., 2017), and a lack of
interconnectedness between the animal-human-ecosystems interface (Key, 2021). This can
result in fragmented and weak regulation, and ultimately disjointed decision making for key
biosecurity issues. For example, Brexit could create barriers to fully implementing European
Union Decision No 1082/2013 (Serious Cross-Border Threats to Health) and the Early
Warning and Response System (EWRS) which are crucial for EU member states initiating
rapid response processes at the earliest stage (Waidyanatha, 2010). Therefore, it is crucial that
future destination level biosecurity approaches include a mechanism to facilitate crossjurisdictional alignment in emergency situations, as well as international biosecurity
coordination through multilateral agreements. This is especially necessary on the island of
Ireland where a unique political agreement prevents International Health Regulation (IHR)
2005 land-crossing capacities at the border between an EU and non-EU country.
In biosecurity terms, pathways can be referred to as a collection of practices or human
activities that result in the intentional or unintentional movement of biosecurity threats
(Wilson et al., 2018; Baker, 2015; Zhang et al., 2019). Responsible pathway management can
systematically predict potential biosecurity threats before they reach a destination through
informed surveillance and rapid response processes. This echoes the suggestion from Tham
(2021) that a systemic and timely response is essential for appropriate crisis and disaster
management, representing a more responsible tourism approach. Subsequently, an increasing
number of diverse strategies have adopted pathway management to minimise the
environmental and economic costs of specific IAS and diseases through internationally
coordinated surveillance (Collins et al., 2020). Pathway management can involve a suite of
coordinated processes to strategically mitigate biosecurity risk from tourist vectoring from
pre-border to post-border destination stages.
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The increasing speed and reach of humans (Findlater and Bogoch, 2018; Rumpf et al., 2018)
has implicated tourism in the introduction and spread of IAS, the spread of newly emerging
zoonotic pathogens, and future pandemics with devastating health and economic impacts
(Herfst et al., 2017; Hall, 2019). Therefore, emergency plans, preparing vaccinations,
conducting regular inspections, and raising tourists’ awareness of biosecurity should be the
upmost priority of tourism planners and policymakers (Chen et al., 2021). The model and
toolkits developed from the findings of this research build on specific recommendations
relating to biosecurity risk, tourist communication and biosecurity awareness and the potential
role of smart mobile technology in mitigating tourism biosecurity risk (Melly and Hanrahan,
2018; Hanrahan and Melly, 2019; Melly and Hanrahan, 2020b). For example, a specifically
designed biosecurity communication strategy would be a crucial stage in acknowledging the
importance of communicating essential biosecurity measures to tourists and should be
implemented within all destinations through the tourism biosecurity planning and
management model.
From an environmental biosecurity perspective, biosecurity threats such as IAS are spreading
globally at an unprecedented rate, often caused by “hitchhikers” or “stowaways” on tourist’s
equipment, clothing, footwear, luggage, or through hull fouling on boats (Pickering et al.,
2016; Peyton et al., 2019). Effectively preventing biological invasions through the tourism
pathway can be linked to the selection of suitable risk management strategies (Hall and Baird,
2013). For instance, washing procedures for tourists using recreational equipment such as
mountain bikes and hiking boots may lower the risk of IAS distribution (Pickering et al.,
2016). Biosecurity campaigns such as ‘check, clean, dry’ have been utilised most notably in
New Zealand in helping to control the spread of Didymosphenia Geminata (Didymo)
(Anderson et al., 2014). However, these campaigns’ effectiveness can vary due to differing
risk perception from tourists (Shannon et al., 2019) or a lack of relevant knowledge of
recommended biosecurity measures (Cole et al., 2018). Due to the misalignment of
conservation priorities (Maria Gstaettner et al., 2017) it is crucial that tourism planners and
policymakers align their dimensions of biosecurity risk when developing vector mitigation
measures through transparent communication and tourist awareness. It is essential that
policymakers understand how biosecurity awareness approaches influence tourist behaviour
(Melly and Hanrahan, 2020b). Smart mobile technology and other ICTs could play a vital role
in coordinating tourism planners’ and tourists’ biosecurity risk management perception. This
approach may require processes to monitor the efficacy of tourist awareness processes through
the analysis of tourism biosecurity outcome metrics.
The application of a pre-border, border, and post-border stage biosecurity approach could
incorporate all stages of the tourist’s journey and identify biosecurity threats from the source
destination, implement border communication, surveillance, and quarantine, and initiate postborder rapid response protocols (Hall, 2015; Jeggo, 2012; Melly and Hanrahan, 2020a).
Utilising this three-border stage biosecurity structure for tourism (figure 1) can characterize a
pathway management approach specifically for tourism, often termed the biosecurity
continuum.

Published by Sarawak Research Society and
Faculty of Hospitality and Tourism Management, UCSI University
Supported by Ministry of Tourism, Creative Industry and Performing Arts Sarawak

121

Melly et al.

Journal of Responsible Tourism Management, 2(2), 118-145

Figure 1: Three-border stage Biosecurity for Tourism
Source: Adapted from Faulkner et al. (2020).

Adopting such a structure could implement specific biosecurity measures at the appropriate
stage to reduce the level of biosecurity risk. Specifically, pre-border biosecurity promotional
material and a pre-booking biosecurity declaration form to incorporate tourist self-regulation
would be especially beneficial for contract tracing during a pandemic or future potential
outbreaks. International coordination combined with cross-jurisdictional surveillance
mechanisms such as the Global Outbreak Alert and Response Network (GOARN) could
facilitate the appropriate allocation of resources to mitigate biosecurity risk at the predestination level. The border stage represents a focal point for tourists and associated
biosecurity processes as indicated within the IHR. Adopting a pre-planned tourism focussed
approach to biosecurity can facilitate essential tourism orientated biosecurity preparedness
procedures such as passenger arrival cards, biosecurity inspections, and quarantine processes
(Sherring, 2019). A destinations border stage represents the last chance to prevent the
introduction and spread of a harmful biosecurity threat, thus surveillance, inspection, and
quarantine are essential for the success of rapid response procedures.
Adequately trained and experienced personnel are vital for the implementation of biosecurity
processes at ports of entry, especially in the event of a biosecurity breach (Findlater and
Bogoch, 2018; Mouchtouri et al., 2019). From a tourist awareness perspective, delivering clear
biosecurity communication at international borders is understood to improve tourist
conformity of biosecurity measures (Anderson et al., 2014), while non-pharmaceutical
interventions (NPIs) can positively impact on biosecurity behaviour relating to international
travel (Ja Kim et al., 2021). The post-border stage is crucial for the inspection and enforcement
of biosecurity protocols, while also representing a critical stage for the response, control, and
mitigation of further negative impacts from a biosecurity breach (Jeggo, 2012; Carnegie and
Nahrung, 2019). Post-border biosecurity offers the last opportunity to influence positive
tourist biosecurity behaviour among tourists through effective communication and awareness
to encourage participation in the relevant biosecurity measures (Melly and Hanrahan, 2019).
However, any biosecurity approach incorporating the three border stages would require an
appropriate level of national governance and coordination from relevant departments, state
agencies, governing bodies, NGOs, associations, and tourist ports of entry.
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Theoretical background
This research has identified twenty-six essential tourism biosecurity criteria (figure 2) from a
systematic international literature review that uncovered relevant theory which underpins this
research. Globalisation and increasing human mobility advocated by tourism have been
integral to the increasing threat of a major biosecurity breach of international significance (Hall,
2006; Allen et al., 2017; Hall et al., 2020). IAS and infectious disease have the potential to be
transmitted or vectored via human-mediated pathways into new destinations anywhere in the
world (Hall and Baird, 2013; Hulme, 2015; Rosselló et al., 2017; Hall, 2019; Gössling et al.,
2020). Therefore, implementing measures to alleviate the risk of tourist vectoring from both a
human health and an environmental health perspective is crucial for mitigating tourism
biosecurity risk. However, in order for a destination to initiate appropriate measures to mitigate
risk, and prevent significant impacts from biosecurity breaches, effective planning needs to be
in place which incorporates tourism and the risk of tourist vectoring (Hall and Baird, 2013;
Newsome et al., 2017; Findlater and Bogoch, 2018; Fox and Loope, 2018). This will ensure
that the relevant stakeholders are incorporated into relevant risk mitigation strategies,
appropriate measures and processes are in place aligned to the level of risk, and adequate
funding mechanisms are in place. Moreover, appropriate biosecurity legislation could be
crucial to underpin the plan and enforce all aspects of the specific planning and tourist
management factors (Hulme, 2015).
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Micro Perspective

Tourist Ports of Entry

Tourist Arrivals

Irish Tourism Organisations

Macro Perspective

Possible biosecurity
vectors/pathways

Possible impact of
Biosecurity Breach on
Destination

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

Biosecurity vector mitigation measures for tourists
Biosecurity communication for tourists
Biosecurity tourist alerts
Biosecurity plan integrates tourism
Biosecurity planning for potential risk from tourists vectoring
Biosecurity planning
Biosecurity plan in place
Biosecurity planning for the potential impacts of a biosecurity breach
Biosecurity policy
Biosecurity strategy
Biosecurity strategy with timeframe for implementation
Biosecurity legislation or regulations
Biosecurity budget
Biosecurity communication
Biosecurity communication through smart technology (app)
Biosecurity pathway risk mitigation strategy
Biosecurity response
Biosecurity controls for negative impacts
Surveillance for biosecurity threats
Person responsible for biosecurity
Biosecurity training for staff
Biosecurity training for members
Biosecurity education
Pre-border biosecurity protocols
Border biosecurity protocols
Post-border biosecurity protocols

Figure 2: Theoretical framework for assessing tourism biosecurity planning and management

Bringing tourist’s awareness of biosecurity up to an acceptable level requires effective
awareness-raising campaigns, appropriate communication channels, and adequate measures to
mitigate risk (Sharp et al., 2016; Hall et al., 2019). Thus, utilising appropriate forms of
communication that are effective for tourists who are on the move is an important catalyst for
implementing tourist vector mitigation measures (Findlater and Bogoch, 2018; Hall et al.,
2019). Furthermore, effective communication is crucial to support essential biosecurity
processes such as biosecurity early detection and rapid response to pest and pathogen risks
(Carnegie and Nahrung, 2019). Moreover, personnel that have adequate training and
experience are vital for the implementation of essential biosecurity processes especially at ports
of entry as a tourist’s first point of contact with a destination (Mouchtouri et al., 2019; Boland
and O’Riordan, 2019). Implementing biosecurity utilising the three-border stage approach can
facilitate an efficient system of pro-active risk mitigation beginning at preventing the
introduction of biosecurity threats (pre-border), border stage to facilitate further tourism
orientated prevention procedures such as passenger arrival cards, biosecurity inspections, and
quarantine processes, and the rapid initiation of control and eradication (post border) (Hall,
2006; Jeggo, 2012; McGeoch et al., 2016; Sherring, 2019).
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The findings of this research based on an in-depth assessment of the current levels of tourism
biosecurity planning and tourist biosecurity management in Ireland will inform the
development of a tourism biosecurity planning and management model. The planning and
management in this model are centred around mitigating biosecurity risk as a result of tourist
vectoring through the development and implementation of the twenty-six essential tourism
biosecurity criteria. This planned approach will incorporate both human health and
environmental health threats from tourism similar to the ‘One Biosecurity’ approach discussed
by Hulme (2020). This involves alignment with international biosecurity instruments from the
World Health Organisation (WHO) and the European Centre for Disease Prevention and
Control (ECDC), and includes Irish tourism organisations and tourist ports of entry levels.

Methodology
This study aimed to assess international tourism biosecurity preparedness in Ireland to develop
a biosecurity tourism destination planning and management model. The model constructed
from the research findings could very well hold the key for tourism planners and policymakers
to develop more resilient tourism destinations post-COVID-19. This literature review assessed
international and national tourism biosecurity planning and management in order to develop
a biosecurity tourism destination planning and management model for Ireland. Employing a
mixed-methods approach, qualitative and quantitative data were collected from state agencies,
governing bodies, NGOs, and associations (Irish tourism organisations thereafter), and tourist
ports of entry. The data collection instruments were closed-ended and open-ended
questionnaires, semi-structured interviews, content analysis, and personal observations (figure
3). The data were gathered between May 2019 and March 2020.

Figure 3: Primary research instruments
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Quantitative data
The use of content analysis allowed the researcher to analyse relatively unstructured data in
view of the meanings, symbolic qualities, and expressive contents they have (Krippendorf,
2004). To conduct content analysis, a theoretical framework developed from an in-depth
systematic review of international tourism and biosecurity literature informed the construction
of a biosecurity content analysis assessment matrix tool by identifying twenty-six essential
criteria below (table 1).
Table 1: Essential Criteria
Biosecurity:
Vector mitigation measures for tourists; Communication for tourists; Tourist alerts; Plan
integrates tourism; Planning for potential risk from tourists vectoring; Planning; Plan in
place; Planning for the potential impacts of a biosecurity breach; Policy; Strategy ;
Strategy with timeframe for implementation; Legislation or regulations; Budget;
Communication; Communication through smart technology (app); Pathway risk
mitigation strategy; Response; Controls for negative impacts; Surveillance for biosecurity
threats; Person responsible; Training for staff; Training for members; Education; Preborder protocols; Border protocols; Post-border protocols

These formed the criteria for the biosecurity preparedness assessment matrix tool which was
then drafted and tested by combining the essential criteria to facilitate a systematic content
analysis to take place. Content analysis was conducted on relevant national departments, state
agencies, governing bodies, NGOs, associations, and tourist ports of entry to determine the
presence of each specific essential criterion. This research used interpretive content analysis
as a way of considering both manifest and latent communication during the analysis process
within the selected documents (Drisko and Maschi, 2016). This allowed for the interpretation
of meaning from material within the documents relating to the twenty-six criteria that were
not overly evident, while also capturing literal or obvious meanings. This approach was
utilised to identify the presence of essential biosecurity criteria of the chosen sample. This
entailed multiple examinations of large quantities of policy documents, plans, strategies,
guidelines, and online media.
Surveys were carefully designed to incorporate the twenty-six criteria through closed-ended
questions. Senior managers within the sample of Irish tourist organisations and tourist ports
of entry were initially sent an online survey before being also sent by post as a follow-up.
Closed-ended questions probed for the presence of a biosecurity plan in place, a biosecurity
strategy in place, a biosecurity alert mechanism in place, and a biosecurity response system in
place along with the rest of the twenty-six criteria. This approach was utilised to support the
findings from the content analysis and ensured that the presence of any essential criteria was
accurate.
Qualitative data
Open-ended questions contained within the survey were utilised to extract further insights into
the provision of the essential criteria from senior managers within the sample of Irish tourism
organisations and tourist ports of entry. This open-ended aspect meant there was a greater
emphasis on the interviewee expanding on points of interest for future potential developments
for tourism biosecurity within the associated organisation. The open-ended questions followed
on from each closed-ended question relating to the essential criteria and allowed senior
managers of both Irish tourism organisations and tourist ports of entry to elaborate further in
relation to the implementation of each specific criteria.
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Semi-structured interviews were also conducted with a sample of the Irish tourism
organisations and tourist ports of entry. The semi-structured aspect of the interviews allowed
the interview to unfold in a conversational manner (Jamshed, 2014). This offered the
researcher the opportunity to explore issues such as how senior managers perceive biosecurity
risk from tourism, their thoughts on biosecurity planning specifically for tourists acting as
vectors of potential biosecurity threats, and if their organisation communicates biosecurity
information to tourists.
Observational studies contribute to the reliability and validity of the research (Campbell,
1957). An observational study was used to gain further insight into the operation of specific
essential criteria for tourism biosecurity such as inspection, enforcement, and communication
within a cross-section of the sample of tourist ports of entry. This observational study entailed
the researcher observing specific operational processes and any evidence of biosecurity for
tourism at tourist ports of entry. To achieve this, the researcher observed biosecurity processes
at three major ports, including two harbour ports and a major airport facilitating significant
levels of tourist traffic. Here, the researcher booked a flight and upon arriving at the airport,
used the oversized luggage service with a bike and walking boots, and also visited the
oversized luggage desk in the airport departures to query staff and take photos. For the
duration of time spent in the airport, attention was paid to every aspect of passenger booking
and check-in processes, luggage drop-off, passenger arrivals, luggage collection, and all
airport infrastructures. Field notes were taken with the use of a clipboard, while photographs
of areas of biosecurity significance were taken using a smartphone camera.
Sampling
The sample of Irish tourism organisations [n=54] (table 2), and tourist ports of entry [n=12]
(figure 4) for content analysis and questionnaires were purposefully selected using nonprobability sampling. This allowed the researcher to apply some judgement and arbitrary ideas
to locate a representative sample and explicitly seek diversity within the sample (Vehovar et
al., 2016).
Table 2: Sample of Irish tourism organisations
Irish tourism
organisations:

Angling Council of Ireland; Angling Ireland Ballooning
Ireland;
Biodiversity
Ireland; Bird watch Ireland; Canoeing Ireland; Coillte ; Cruising Association of
Ireland; Cycling Ireland; Department of Agriculture, Food, and the Marine;
Department of Communications, Climate Action and Environment; Department of
Culture, Heritage and the Gaeltacht; Department of Health; Department of Transport,
Tourism and Sport; Discover Ireland; Environmental Protection Agency; Fáilte
Ireland; Golfing Union of Ireland; Heritage Boat Association; Horse Sport Ireland;
HSE-Health Protection Surveillance Centre; Inland Fisheries Ireland; Inland
Waterways Association of Ireland; Invasive Species Ireland; Irelands Association
for Adventure; Irish Aviation Authority; Irish Camping and Caravan Club; Irish
Cruiser Racer Association; Irish Disabled Sailing Association/Sailforce; Irish
Federation of Sea Anglers; Irish Hotels Federation; Irish Ladies Golf Union; Irish
Marina Operators Association; Irish Marine Federation; Irish Motor Caravanners'
Club; Irish Mountain Running Association; Irish Orienteering Association; Irish
Sailing Association; Irish Sea Kayaking Association; Irish Surfing Association; Irish
Tourist Industry Confederation; Irish Trails; Irish Underwater Council; Irish
Waterski and Wakeboard Federation; Mountaineering Ireland; National Coarse
Fishing Federation; National Parks and Wildlife Service; Outdoor Education Ireland;
Rowing Ireland; Scout Ireland; Speleological Union of Ireland; Tourism Ireland;
Triathlon Ireland; Waterways Ireland.
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Figure 4 Irish tourist ports of entry. Source: Adapted from Maproom, (2022).

The sample was carefully chosen based on theoretical understandings centred on planning and
management for tourism biosecurity from both a human health and environmental health
perspective.

Results and discussions
The analysis revealed that the 54 Irish tourism organisations sampled met significantly low
percentages of essential criteria for tourism biosecurity planning and management. Despite
the potential of tourists to vector harmful biosecurity threats (Anderson et al., 2014; Baker,
2015; Hall, 2019; Findlater and Bogoch, 2018), Ireland is significantly under-prepared and
mostly ill-equipped to mitigate biosecurity risk from tourism. This level of tourism biosecurity
planning and management in Ireland is represented in the lower line in figure 5, the location
of which reflects the number of criteria found to be in place.
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Figure 5: Level of Tourism Biosecurity Planning and Management in Ireland
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Tourism biosecurity planning
The analysis revealed that the large majority (98%) of the Irish tourism organisations sampled
do not have a biosecurity plan in place. This is despite the need for a planned approach to
tourism biosecurity where strategic objectives, tasks, and priorities for effective risk
mitigation could be outlined within a centralised plan (Van Wagner, 2008; Gössling et al.,
2020). Therefore, the low level of biosecurity plans in place represents a shortfall of strategic
direction in regard to the implementation of biosecurity measures, biosecurity communication
and awareness, and rapid response processes for a biosecurity breach at a national level.
Despite this significant shortfall, there was some recognition of biosecurity and the importance
of stakeholder inclusion in the planning process:
‘Important area that needs to be led by the Department of Agriculture, Department of
Environment, Department of Transport, tourism and sport, and the Department of
community and rural development. Plan should also be endorsed by all departments, state
agencies, and outdoor recreational bodies’ (Irish tourism organisation).
There was a lack of biosecurity plans that integrate tourism found to be in place within the
same 98% of this sample. Therefore, crucial tourist-centric biosecurity measures are lacking
that could prevent the vectoring of infectious diseases and IAS from international and
domestic tourist movements (Anderson et al., 2014; Baker, 2015). Crucial biosecurity
processes of surveillance and rapid response (Collins et al., 2020) that are coordinated through
international standard-setting organisations (e.g. WHO, ECDC, Convention on Biological
Diversity) would be let down due to a shortfall of implementation nationally. This finding was
compounded by a lack of recognition of tourists as vectors of infectious disease and IAS.
Analysis revealed all of the 54 Irish tourism organisations sampled do not conduct biosecurity
planning for risk from tourist vectoring. This can have repercussions on the provision of
resources and overall preparedness to mitigate the risk associated with introductions of
infectious diseases and IAS through tourist vectoring (Wilson et al., 2018; Zhang et al., 2019).
Analysis determined that all of the Irish tourism organisations sampled do not undertake any
planning for the impacts of a biosecurity breach. This is despite the potential for emergency
containment measures and rapid response protocols to greatly reduce negative impacts on
human and environmental health, as well as the damaging social and economic implications
to host destinations (Newsome et al., 2017; Findlater and Bogoch, 2018; Fox and Loope,
2018). Furthermore, despite the potential for a biosecurity breach from both human and
environmental health perspectives to spiral out of control and leave long-lasting impacts
within destinations (Anderson et al., 2014; Herfst et al., 2017), 100% of this sample were
found to have no biosecurity controls for negative impacts of a biosecurity breach in place.
When prevention is unachievable, the suppression of damaging negative impacts depends on
various factors such as the secondary spread of threats within a destination (Pickering et al.,
2016). Therefore, it is crucial that Irish tourism organisations plan for the impacts of a
biosecurity breach to ensure the timely roll-out of appropriate rapid response and containment
measures.
The lack of a biosecurity policy or strategy found to be missing within all of the Irish tourism
organisations sampled is indicative of an approach to biosecurity that lacks strategic direction
(Rosselló et al., 2017). Evidence of this can be seen from the reactive biosecurity measures
that are regularly only put in place after a biosecurity breach has occurred. This often leads to
a reduced chance of successful eradication and an overall ineffective biosecurity system
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(Caffrey et al., 2018). For example, damp angling gear, clothing, footwear, or boating
equipment transferred and used in different locations has been implicated in the introduction
and spread of aphanomyces astaci (crayfish plague) in Ireland, yet disinfection stations for
recreational equipment were only installed at infected locations after several native crayfish
mass mortality events (IFI, 2017). A strategic approach could have ensured ‘check, clean, dry’
biosecurity protocols were in place prior to the introduction of this devastating disease.
Tourism biosecurity legislation
Effective biosecurity legislation is crucial for underpinning essential elements within a
biosecurity plan and overall strategic direction for mitigating tourism biosecurity risk (Hulme
et al., 2008). International law and standard-setting organisations like the WHO, EC,
UNWTO, and the ECDC offer the opportunity to align national level biosecurity approaches
with an internationally coordinated biosecurity programme. Ireland’s Environmental
Protection Agency (EPA) refer to the implementation of EU IAS Regulation (1143/2014), but
this is minimal and fails to fully reflect the level of national regulation needed to legislate for
tourism biosecurity at the destination level. Qualitative responses indicated that organisations
agree there is a need for appropriate biosecurity legislation; however, they require support to
implement it in terms of funding and personnel:
‘Generally, there are pieces of legislation that can be used but there is no funding or
enforcement of most of it. This organisation is completely voluntary and struggles to
fulfil its roles as is. There are so many areas that require training, form filling etc. I cannot
see much take-up by membership, unfortunately, as I think it is needed’ (Irish tourism
organisation).
It is important that tourism planners and policymakers engage with relevant national
organisations during the planning process to ensure supports are put in place where necessary.
The only other legislation found in Ireland relating to biosecurity within the Irish Statute Book
appears fragmented and unsuitable to legislate for the wide range of vectors and threats that
are associated with tourism. For instance, S.I. No. 227/2015 - European Communities Act
1972 (Joint Procurement Agreement on Serious Cross-Border Threats to Health) Regulations
2015 only adopts article 5 of EU Decision No 1082/2013 for the Joint procurement of medical
countermeasures set up in response to the 2009 H1N1 pandemic influenza. This legislation
appears irrelevant in terms of its narrow scope for influenza. More notably, it reflects the
reactive approach to biosecurity taken in Ireland where robust legislation to prevent the
introduction of biosecurity threats should be in place.
Tourism biosecurity funding and communication
To ensure all biosecurity preparedness for tourism is fully supported with the required funds
and resources it is crucial that an appropriate budget is in place (Kompas et al., 2019).
However, none of the Irish tourism organisations sampled had a biosecurity budget in place.
This leaves essential cost-effective risk mitigation processes such as tourist communication,
education, tourist biosecurity measures, and rapid response protocols ineffective due to a lack
of appropriate funds.
Tourism biosecurity relies on the efficient transfer of information between all relevant
stakeholders including tourists, especially in times of an emergency (Kott and Limaye, 2016).
Despite the importance of communicating biosecurity for raising tourist awareness,
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implementing biosecurity measures, and initiating crucial rapid response measures (Anderson
et al., 2014; Heath et al., 2017), the large majority (98%) of the Irish tourism organisations
sampled were found to have no biosecurity communication in place. Some qualitative
responses from organisations indicated that they were unaware they should be communicating
biosecurity, and it was the responsibility of national media:
‘In my locality, the only biosecurity guidelines that I have come across are the small signs
on the side of the road indicating the growth of Japanese Knotweed. The guidelines
provide info on what it is and what not to do but the signs are tiny. More info needs to be
shared about this via national media. Those signs are practically invisible when you are
driving past at 80kph or 100kph’ (Irish tourism organisation).
Nevertheless, they appear to be aware of biosecurity communication as an issue which is
positive for their participation in future top-down approaches. However, the quantitative
results indicate that the opportunity to mitigate biosecurity risk and the potential to avoid
serious economic, social, human, and environmental health impacts within host destinations
through tourist biosecurity awareness was not recognised. Furthermore, specific biosecurity
communication designed to cater for a dynamic mobile audience of international and domestic
tourists could see a significant increase in tourist compliance to biosecurity measures, as well
as the improved roll-out of rapid response measures (Kummitha, 2020). The analysis revealed
that no one in this sample communicated biosecurity through any smart mobile technology.
This is despite the potential for smart mobile technology such as smartphone and smartwatch
applications to disseminate vital biosecurity information to tourists even at the pre-destination
level.
Tourism biosecurity pathway management, rapid response, and surveillance
Although pathway management represents an opportunity to mitigate biosecurity risk from
the source before a destination is impacted, no evidence of a biosecurity pathway risk
mitigation strategy was found within any of the Irish tourism organisations sampled. Pathway
management biosecurity activities as pivotal for preventing the introduction of biosecurity
threats (Hulme et al., 2008; Hall, 2019), yet only one of this sample had vector mitigation
measures in place. Inland Fisheries Ireland (IFI) has biosecurity measures for anglers, boaters,
paddle sports, and scuba diving which is a positive finding but there were no human healthfocused measures found in place. Furthermore, the measures that were found from IFI would
benefit greatly from increased communication specifically catered for tourists which could be
combined with tourist alerts that could prevent an imminent biosecurity breach. However,
89% of this sample was found to have no biosecurity tourist alerts in place for a potential
biosecurity breach. This low level of conformity could have implications for the success of
any rapid response measures as tourists may not be aware a biosecurity breach is occurring.
This analysis shows that existing alerts are mainly located on the organisations’ websites
making it difficult for tourists and their mobile characteristics to access. This finding is
reflected in several qualitative responses which indicate a lack of recognition of biosecurity
risk from tourist vectoring:
‘Our organisation is actively engaged in promoting responsible recreation amongst our
members; however, we view the biosecurity threat through our activities as being at a
very low level of risk as we have not seen evidence of any situation, especially in Ireland,
where our activities have been responsible for a biosecurity breach’ (Irish tourism
organisation).
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In a biosecurity breach scenario, it would be much more beneficial to bring this information
to the tourist. Only 5% of the Irish tourism organisations sampled have a biosecurity rapid
response process in place. Additionally, 98% of this sample have no surveillance in place for
high-risk biosecurity pathways, any rapid response operations would be severely
compromised from a lack of surveillance data. The time since introduction of both infectious
disease and IAS can have a significant impact on the success of control and eradication
projects. Therefore, this lack of timely response mechanisms linked to biosecurity surveillance
leaves Ireland’s human and environmental health vulnerable to the negative impacts
associated with a biosecurity breach.
Tourism biosecurity human resources
Having appropriately trained personnel for the specialised area of biosecurity is crucial for
managing complex human and environmental biosecurity threats. However, the majority
(98%) of this sample were found to have no person responsible for biosecurity in place. Ireland
has a Medical Officer of Health (MOH) employed by Health Service Executive’s (HSE)
Health Protection Surveillance Centre (HPSC), but this position is only active in emergency
conditions and understandably just for human health. Ireland’s tourism industry should always
have appropriately trained biosecurity personnel in place, especially during busy tourism
seasons to ensure the appropriate biosecurity preparedness is in place (Mouchtouri et al.,
2019). Considering the harsh implications associated with a biosecurity breach at a pandemic
scale, it is now apparent that biosecurity personnel are required at ministerial level (Higgins
et al., 2016). This would ensure that the risk associated with tourist vectoring are given full
consideration and resources at all government levels.
Biosecurity training programmes for staff would deliver a heightened level of awareness and
expertise within the appropriate organisations (Boland and O’Riordan, 2019). However, none
of the Irish tourism organisations sampled had any biosecurity training or education in place.
Biosecurity education for the destination host community offers the opportunity to deliver
community personnel with the knowledge, skills, and abilities to monitor, identify,
communicate, and implement appropriate biosecurity measures (Moon et al., 2015). This is a
missed opportunity for the potential low-cost benefits of biosecurity education including the
introduction of community citizen science to aid in biosecurity surveillance and reporting.
Three-border stage approach to tourism biosecurity
This analysis also determined that the large majority (98%) of the Irish tourism organisations
sampled had no pre-border biosecurity protocols in place for tourists, while all of this sample
had neither border biosecurity protocols nor post-border biosecurity protocols for tourists in
place. The three-border stage method represents an opportunity for a structured three-phase
system to implement pre-event detection and interception through international collaborative
surveillance (Carnegie and Nahrung, 2019). Furthermore, more targeted inspections and
quarantine could take place based on pre-destination surveillance data, while also facilitating
post-event control and eradication at the earliest phase of introduction.
Tourism biosecurity at tourist ports of entry
The results from Irelands tourist ports of entry revealed that there is a serious deficiency of
any of the essential criteria found to be in place. This was despite Gössling et al. (2020)
outlining the need for ports of entry to be designates as part of a new international monitoring
Published by Sarawak Research Society and
Faculty of Hospitality and Tourism Management, UCSI University
Supported by Ministry of Tourism, Creative Industry and Performing Arts Sarawak

134

Melly et al.

Journal of Responsible Tourism Management, 2(2), 118-145

and rapid response mechanism. Subsequent observational research indicated that while a focus
towards agricultural biosecurity exists, this was missing any measures to mitigate biosecurity
risk from tourism. Furthermore, biosecurity stations were found to be unoccupied by any
biosecurity personnel (figure 6).

Figure 6: Port of entry biosecurity station

The existence of the biosecurity station is positive; however, it may need to increase its
emphasis for tourism associated risks and increase biosecurity personnel allocation for
operation at all times. This point was also clear from observations made on signage within the
ports of entry. Despite being a poor visual communication tool, it does outline restricted and
prohibited goods from an agricultural perspective. However, clear and concise biosecurity
infographics, audio announcements, and personnel would represent crystal-clear information
exchange of essential biosecurity information to tourists. The lack of personnel and emphasis
on tourism at tourist ports of entry is a missed opportunity to initiate effective border stage
biosecurity protocols for tourists. However, analysis from the observational study reveal the
tourist was not required to fill out a passenger arrival card was not approached by a biosecurity
staff member, did not see appropriate tourist biosecurity communication, was not given vector
mitigation measures, and the recreational equipment was not checked or screened in all of the
ports of entry observed. This clearly leaves Ireland vulnerable to a potential biosecurity breach
through tourist vectoring IAS and disease. The lead department stated they implement border
inspection points based on exotic animal disease prevention policy for diseases such as foot
and mouth disease, African swine fever:
“Checks are carried out by both Revenue and the Department at ports and airports using
a risk-based approach. Manual checks along with a trained customs dog are used at
Dublin airport to detect food. Scanning equipment is also available where necessary, to
scan passenger baggage. Seized food product is disposed of under DAFM supervision in
accordance with rules relating to the high-risk animal by-products (Category 1 material)”
(Lead department)
It was positive to find that biosecurity checks are in place at Ireland’s border. However,
customs dog checks or manual checks were not seen during the observational study in Dublin
Airport. Additionally, it would be positive to have seen mentioning of human communicable
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diseases included in border inspection points. Furthermore, initial analysis of biosecurity
communication from Ireland’s lead department for biosecurity did identify disease risk
communication for holidaymakers:
“Disease risk communication targeting holidaymakers in particular is carried out through
a number of channels including posters at entry points (see attached), social media
campaigns e.g. DAFM Twitter feed, DAFM website disease control section, and the
wider media e.g. press releases” (Lead department official)
However, further analysis revealed the specific communication for holidaymakers within the
DAFM website was clearly not easily accessible and took several attempts to locate. Tourists
that are mobile clearly require forms of communication that are adapted for use while on the
move. Vital biosecurity risk mitigation measures need to be communicated at the three border
stages as opposed to being located in inconvenient web locations.
This research contributes to new knowledge for the provision of a robust planned approach to
mitigating tourism biosecurity risk. The complexity of issues surrounding tourist vectoring
requires robust and carefully considered planning and management and the utilisation of
essential criteria derived from this research. The review of existing tourism biosecurity
literature review has addressed the essential criteria required to mitigate tourism biosecurity
risk from biosecurity communication, rapid response, and legislation. This research has also
highlighted the importance of coordination from key tourism biosecurity stakeholders at
international, national, and tourist ports of entry levels. Furthermore, a destinations
biosecurity preparedness can be drastically improved by incorporating the pre-border, border,
and post-border stage design to systematically mitigate biosecurity risk at pre-destination,
border, and destination levels. This research has identified a severe shortfall of tourism
biosecurity planning and management in place in Ireland. Moreover, this research addresses
a worrying shortfall of academic attention specifically on tourism biosecurity in Ireland.
The analysis and findings facilitated the development of a model for tourism biosecurity
planning and management in Ireland. This model can assist tourism planners and
policymakers transform Ireland’s approach to tourism biosecurity into a proactive and planned
system that avoids the damaging environmental, economic, socio-cultural, and human health
impacts associated with a biosecurity breach. The findings from this research together with
the model for tourism biosecurity planning and management and toolkits (see appendices) in
Ireland should be beneficial to the tourism industry and academics not only in Ireland but
globally.

Theoretical and managerial implications
This research examined how tourists can act as vectors of potential biosecurity threats of which
several theoretical implications can be drawn. Mitigating tourism biosecurity risk requires a
full recognition of tourists acting as vectors of biosecurity threats through a coordinated
planning and management approach. Tourism destination resilience particularly in a postCovid-19 environment requires each essential tourism biosecurity criteria contained within this
study to be incorporated at destination level and internationally coordinated. Biosecurity
communication plays a key role in coordination through the rapid exchange of information
between relevant stakeholders and tourists. Legislation aligned to international biosecurity
regulations are key to underpinning the implementation of essential risk mitigation measures.
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Furthermore, the multifaceted nature of biosecurity which converges on human, environmental
and agricultural health requires a multidisciplinary ‘One Biosecurity’ planning and
management approach. Moreover, increasing globalisation and the rapid international diffusion
of tourists requires a strategic three-stage border biosecurity approach to effectively mitigate
risk through the tourism pathway with full implementation at destination tourist ports of entry.
A significant managerial implication can be drawn from this research. The significantly low
level of appropriate tourism biosecurity planning and management in place from both national
tourism organisations and tourist ports of entry represents a severe shortfall of biosecurity
preparedness. Therefore, the role of tourism organisations and tourist port of entry authorities
needs to be redefined with respect of biosecurity standards. The main players within the tourism
industry should be more accountable for the implementation of controls that ensure health and
safety standards relating to pandemic planning are robust (Farzanegan et al., 2021). The
development of the model for tourism biosecurity planning and management (figure 7) was
informed from the findings of this research. This model outlines tourism organisations and
tourist port of entry integration into a destination biosecurity risk mitigation mechanism that is
linked with local, national, and international regulations and planning. Their participation is
crucial for the effective mitigation of tourism biosecurity risk through a multidisciplinary
planned approach which is representative of the ‘One Biosecurity’ approach discussed by
Hulme (2020) as it incorporates all relevant industries at government level.
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Figure 7: Planning and management model (simplified version)

The model incorporates international biosecurity instruments and facilitates a cross-border
agreement from the recognition of unique political agreements in place worldwide (e.g.,
Republic of Ireland and Northern Ireland) that could consequentially prohibit continuity of
biosecurity measures. It then feeds into the continental level, and the national biosecurity
preparedness. The minister for biosecurity will hold accountability for the biosecurity planning
structure and converge with relevant government ministers, industry, community, local
government, tourism authority, and other relevant state agencies, governing bodies, and
authorities. This flow incorporates the planning and management toolkits (appendices) that are
used to generate the draft national biosecurity plan. This is then published for collaboration
with all stakeholders represented in the model. Once this has been agreed and amendments
made if needed, the red arrow highlights the move to the national biosecurity plan and
strategies. These then feed on to the three tourist border stages which provide essential methods
in coordinated phases of pre-border, border, and post-border. This section contains the crucial
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tourist biosecurity management process beginning with all inbound travellers, essential criteria
of tourism biosecurity management found in the toolkits (appendices) and a monitoring
mechanism for the national biosecurity plan.

Conclusions
In conclusion, the findings and analysis have determined that there was a significant shortfall
of appropriate biosecurity preparedness in Irish tourism organisations and at tourist ports of
entry in Ireland. This raises serious concerns for Ireland and indeed other destinations globally
as the spotlight firmly focusses on biosecurity preparedness in the aftermath of the Covid-19
pandemic. Tourism planners and policymakers, along with national organisations, and tourist
ports of entry have a significant role to play going forward in mitigating tourism biosecurity
risk. Using this model (figure 7), it is anticipated that the level of tourism biosecurity planning
and management within figure 5 would see a significant increase from the lower line, up to the
projected upper line. This could have profound impact on the economic, environmental, social,
not to mention human health implications because of a biosecurity breach. Considering the use
of international literature and theory to determine the essential criteria used for this research,
the development and implementation of this model is considered adaptable to other
international and island-based destinations.
Given the focus of this research is based on Ireland, future research could assess the
applicability of the model and toolkits in other destinations globally by utilising the 26 essential
tourism biosecurity criteria. This could provide more insights into the planning and
management process of tourism biosecurity and extend our understanding and knowledge
regarding planning and management for tourism biosecurity in different destinations. Research
in similar destinations would help to identify alternative approaches to planning and managing
biosecurity from tourism and facilitate comparisons with the Irish context.
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