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ABSTRACT
Self-guided recreational visits to protected areas can involve exposure to a variety of
environmental hazards and the risk of injury or death. Accidents and incidents occurring in
these areas may be followed by litigation actions against managing authorities. If visits to
national parks are framed as managed tourism and recreation products, do visitors expect that
natural park experiences are safe?
The thesis is a ‘PhD by publication’ comprising five original journal articles. The first paper
explores responsibility for safety from the perspective of protected area management agencies
in Australia, defining the context within which risk management decisions are made. The
second and the third paper then focus on the examination of the extent and nature of visitor
risk. First, trends and patterns of visitor incident occurrence in Western Australian protected
areas are analysed. Aspects that contribute towards unintentional injuries are then identified
and the importance of comprehensive incident reporting is discussed. The final two papers
consider the visitors’ perspective of risk and responsibility for safety. Four visitor groups are
identified that differed in their perceptions on responsibility-sharing in four Western Australian
parks. The final paper examines visitors’ expectations of the level of risk management control
and explores aspects that contribute to visitors feeling safe in parks.
Adopting an interdisciplinary mixed-methods approach, the research includes an email-based
Delphi study, an epidemiological approach to analyse visitor incident data, and a fieldwork
component with data obtained through a visitor questionnaire. Each study was driven by an
underlying curiosity about how visitors approach risk, how much management guidance is
demanded by visitors in natural tourism settings and what elements affect individual efforts to
staying safe. Park managers and visitors largely agreed that management agencies have some
obligation to manage the safety of park experiences, albeit acknowledging that visitor
behaviour is a significant driver of incident occurrences. Many of the visitors sampled in this
research attributed at least some responsibility for safety to management agencies and
responsibility-sharing perceptions affected some aspects of preparedness for risk.
Results of this thesis suggest that risk management and control is a desired attribute of naturebased experiences in recreational protected areas, with the extent of management intervention
affecting visitors’ confidence to deal with an emergency situation during their visit. However,
park management agencies need to consider the wider implications when additional risk
management measures are introduced if they affect people’s appreciation of danger and their
perceptions on the requirement to prepare for risk.
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GLOSSARY
Duty of care: Legal responsibility under the enactment of occupiers’ liability legislation;
the protected area management agency (i.e. the occupier of public lands and waters)
owes a duty of care to visitors to investigate and identify potential dangers that may
cause injury, death or damage to persons or property and to take steps to eliminate or
reduce the dangers as much as reasonably possible.1
Recreational protected area: Clearly defined geographical spaces, recognised, dedicated
and managed, through legal or other effective means, to achieve the long-term
conservation of nature with associated ecosystem services and cultural values. 2 In
Australia, recreational protected areas include national parks and marine parks,
managed forest areas, regional parks, nature reserves and other conservation areas
managed for recreational purposes.
Responsibility: Obligations and associated accountabilities to manage risk and reduce the
risk of harm in recreational protected areas. Responsibility includes moral and legal
liabilities as well as normative expectations which are socially imposed.3 Responsibility
may be shared between multiple parties.
Responsibility-sharing: Multiple actors sharing the obligation to reduce injury in
recreational protected areas. Responsibility can be shared between those at risk and
those in authority.4
Risk: The potential to lose something of value or the potential for accidents. Risk is a
combination of the probability of an event occurring and the severity of its
consequences.5 Probability is defined through exposure, which refers to the spatial and
temporal likelihood that a vulnerable element (i.e. a person at risk) is exposed to a
hazard.6
Safety: The protection and safeguarding of the life, health or physical and psychological
integrity of the visitor.7

1

Department of Conservation and Land Management (CALM). (1998). Visitor Risk Management and Public Liability.
ANZECC Benchmarking and Best Practice Program.
2 Dudley, D. (2008). Guidelines for Applying Protected Area Management Categories. International Union for Conservation of
Nature (IUCN).
3 Lukasiewicz, A., Dovers, S., & Eburn, M. (2017). Shared responsibility: the who, what and how. Environmental Hazards,
16(4), 291-313.
4 McLennan, B., & Handmer, J. (2012). Reframing responsibility-sharing for bushfire risk management in Australia after
Black Saturday. Environmental Hazards, 11, 1–15.
5 Sharp, B. (2001). Strategies for Improving Mountain Safety: Report of a Research Study. University of Strathclyde.
6 Sakals, M. E., Wilford, D. J., Wellwood, D. W., & MacDougall, S. A. (2010). Active fans and grizzly bears: Reducing risks
for wilderness campers. Geomorphology, 115(3/4), 305-314. doi:10.1016/j.geomorph.2009.06.031
7 Wilks, J., & Page, S. J. (2003). Current status of tourist health and safety. In J. Wilks & S. J. Page (Eds.), Managing Tourist
Health and Safety in the New Millennium (p. 3-18). Oxford, United Kingdom: Elsevier Science.
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Visitor: Any person who temporarily visits recreational protected lands or waters for
purposes such as recreation or cultural appreciation.8
Visitor incident: Any adverse event that involves unintentional injury to a park visitor or
where a visitor is involved in a near-miss event as a result of the direct use of, or
interaction with recreational park facilities or resources.9 Visitor incidents may vary in
severity. Minor incidents are cases where no ambulance or medical treatment was
required other than first aid. Major incidents include major fractures, severe head, neck
or back injuries and/or where ambulance or external agency assistance (e.g. Western
Australian Police Force, State Emergency Services, or Department of Fire and
Emergency Services) is required. Fatal incidents are incidents resulting in the death of
at least one visitor. Visitor incidents may include near-miss events.
Visitor preparedness: Adoption of personal protection behaviours that have the potential
to save life and reduce severity of an adverse event; includes one’s readiness to respond
to a risk situation. In the context of nature-based tourism and recreation, preparedness
includes planning behaviour, specific gear, knowledge and experience and physical
fitness.
Visitor risk: The risk of harm stemming from human exposure to environmental hazards
such as steep cliffs, unstable terrain and rock falls, dangerous animals, recreational
water bodies, or any other defining feature of natural environments capable of
instigating visitor accidents or fatalities.
Visitor risk management: The management of visitor risk in accordance with the
principles, framework and risk management process prescribed in the AS/NZS ISO
31000:201810 Standard to minimise the potential for injuries to visitors.

8

Hornback, K. E., & Eagles, P. F. J. (1999). Guidelines for Public Use Measurement and Reporting at Parks and Protected
Areas. International Union for Conservation of Nature (IUCN).
9 Golding, D., Tuler, S., & Krueger, R. J. (2002). An Analysis of Visitor Risk in the National Park System. George Perkins
Marsh Institute, Clark University.
10 Australian and New Zealand Standard ISO 31000. (2018). Risk management—Guidelines (AS/NZS ISO 31000:2018).
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1 INTRODUCTION
Risks are always connected to a lack of knowledge. […] What we refer to as risk
(…) is a situation in which it is not known whether or not [an outcome] will take
place. In this sense, knowledge about risk is knowledge about the unknown. It is
therefore a quite problematic type of knowledge.
(Hansson, 2012, p. 34)

1.1 Introduction to the study
Within the phenomenon of an expanding world population and the inherent progression of
urbanisation, there is a push to re-connect people to the natural world (Petty, 2015; Soga &
Gaston, 2016). Exposure to the natural environment has been linked to a wide variety of
individual benefits (Bowler et al., 2010; Keniger et al., 2013; Moyle & Weiler, 2017) with the
promotion to visit national parks considered to be a strategic opportunity to enhance public
health and well-being, fostering productivity and social resilience (Maller et al., 2009). Besides
biodiversity conservation and the preservation of cultural and natural resources, the use of
nature for relaxation, exercise and psychological restoration is a key driver of the support for
recreational protected areas around the globe (Stolton et al., 2015).
This thesis, however, is not about the benefits of human-nature interaction, but focuses on
risks. Recreational visits to natural settings can involve exposure to a variety of environmental
hazards and the risk of harm. Visitor incidents are common in recreational protected areas;
ranging from tripping and slipping accidents associated with relatively minor injury, to
experiencing severe trauma or death (e.g. Bentley, Page & Edwards, 2008; Boore & Bock,
2013; Heggie, Heggie & Kliewer, 2008; Soulé, Lefèvre & Boutroy, 2017). Risks to visitors
may arise from the environment that visitors are exposed to, the activities that visitors
participate in, or a combination of the two (Heggie, 2006). Drowning, falling from an elevated
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location such as a cliff, or being exposed to extreme weather conditions are some of the leading
causes of visitor deaths related to nature-based tourism and recreation in Australia (Leggat &
Wilks, 2009; Peden, Franklin & Leggat, 2016; Tiemensma, 2019).
Unintentional injuries are considered a leading cause of tourist mortality (McInnes, Williamson
& Morrison, 2002). Visitor incidents and accidents can have devastating and sometimes longterm impacts on the lives of victims, often imposing high costs of medical treatment and
rehabilitation. Costs also include a variety of intangible costs to society that cannot be easily
measured, potentially affecting work productivity, personal independence and social capital
(Butcher, 2004). On top of that, the requirement to respond to incidents and accidents in
recreational protected areas can negatively impact the psychological wellbeing of rescue teams
and park staff (English, 2018). Costs associated with incidents and accidents also include the
financial costs of search and rescue operations, which can be particularly high when aircraft are
involved to access difficult terrain (Small et al., 2018).
The possibility of visitor injury in recreational protected areas extends to represent a risk to
park managers as well. With the aim to maximise social benefits and minimise costs, managing
agencies of recreational protected areas are urged to make their areas accessible and safe to
visit (Buckley, 2002; Eagles, 2014). Yet, at the same time, national park management agencies
have a mandate to conserve and restore biodiversity and protect the natural and cultural values
of the lands they manage (Inglis, Whitelaw and Pearlman, 2005). Such dual (and at times
conflicting) mandates mean that park management agencies tend to operate within a complex
and politically charged environment where there is no generic model or blueprint on how these
two directions are to be combined. Whilst calls are made that “protected area agencies should
not isolate visitors from all hazards they may encounter, or endeavour to “wrap them in cotton
wool” (Parkin & Morris, 2005, p. 12), the risk of litigation based on insufficient management
intervention is a constant driver of management decisions in parks (Espiner, 2001; Rickard,
2012; Shibasaki et al., 2010).
The notion of providing a ‘safe’ experience for visitors in natural environments has been
described as paradoxical (e.g. Dickson, 2012; Lipscombe, 2007), given that, historically,
“those who ventured in search of new frontiers always had to do for themselves, [with]
independence, challenge, and risk taking … essential” (Grant, Thompson & Boyes, 1996, p.
35). Natural protected areas are supposed to be the refuge to from influences of society and
crowds, the keepers of natural quiet and natural darkness to enable tranquillity and nature
interaction (Manning et al., 2018), but park managers are increasingly required to consider
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legal obligations of safety provision in their management decisions (Buckley, 2002;
McDonald, 2003). Managing the safety of visitors to recreational protected areas creates a
dilemma for park managers required to balance natural qualities with safety provisions
(Rickard, 2014a).
A large part of the complexity of managing safety in recreational protected areas stems from
the dual connotation of risk when linked to the natural environment. For example, Hill, Curtin
and Gough (2014) suggested that nature-based experiences can provoke feelings of enjoyment
as well as vulnerability and fear at the same time. Similarly, Mackenzie and Kerr (2012)
uncovered the paradoxical desires for adventure as well as safety for those taking part in an
outdoor adventure tour. As a concept, risk can be regarded as both the potential to experience a
negative outcome that should be avoided, and as something that is accepted and even valued
when it is seen as situation of challenge to overcome (Gstaettner, Lee & Rodger, 2018).
Espiner (2001) noted that it is the values that are assigned towards an expected outcome that
determine whether risk is viewed positively or negatively. For some, risk and challenge forms
the essential part of the experiential outdoor environment (Dickson, 2012) − an unavoidable
aspect when searching for the optimal rush-experience (Buckley, 2012).
In a context where visitors seek enjoyment, adventure and fun, reoccurring visitor injury and
death represents a complex reality within recreational protected area management efforts.
Outdoor adventure tourism providers operate in this contradictory realm, where they are
expected to offer experience products that provide the greatest perceived risk whilst ensuring
limited actual risk of injury (Bentley, Cater, & Page, 2010; Fletcher, 2010). Guided tourists
establish a sense of safety when relying on the skills and competencies of operators, whom
they expect to manage the risk of injury for them (Mackenzie & Kerr, 2012). In light of
increasing evidence that elements of McDonaldisation (i.e. increased efficiency, control,
predictability, calculability) are present within commercial outdoor and nature-based tourism
and recreation (Zegre et al., 2012), the question has been raised as to “whether this perception
of ‘being managed’ in nature-based tourism settings has spilled over to non-commercial
contexts (…) [as applicable to] unguided visitors in national parks” (Gstaettner, Lee & Rodger,
2018, p. 12).
With recreational protected areas such as national parks being modelled as managed tourism
and recreation products (e.g. Puustinen et al., 2009), high visitation numbers combined with
managed infrastructure provision can prompt visitors to expect that nature-based experiences in
parks are safe for everyone to enjoy (Gstaettner, Rodger & Lee, 2017). As a consequence,
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incidents that happen in these areas may be followed by litigation action in which
compensation for losses are demanded (Sadler, 2004; Shibasaki et al., 2010). The possibility
that visitors are harmed is not only considered as a personal calamity but may also prompt
accusations of negligence and insufficient management intervention (Burton & Kates, 1964;
McDonald, 2003).

1.2 Problem statement and research context
As evidenced by multiple court cases and coronial investigations following visitor incidents in
recreational protected areas in Australia, the management of visitor safety can be considered a
complex interplay between risk and responsibility considerations (Carver, 2007; Sadler, 2004;
Wilks, 2006). In legal terms, both visitors and management agencies are obliged to adopt ‘all
reasonable measures’ to reduce the likelihood of an incident occurring (McDonald, 2003). For
managers, this includes the duty to limit situations where visitors might be exposed to risks; for
example by modifying the resource base, such as installing handrails or establishing designated
paths. Other options include warning visitors of the risks they may encounter and
recommending specific safety behaviours that should be adopted on site (Saunders et al.,
2019). Visitors, in turn, are expected to actively seek information about risks and to adequately
prepare by acting on advice received from park management agencies (McDonald, 2003).
Many incidents in protected areas are considered preventable, or the severity of consequences
reduced, through precautionary preparedness behaviour (Ritchie, Chien & Watson, 2014).
Attending critical incidents can lead to traumatic experiences for first responders (English,
2018) and visitors should avoid taking unnecessary risk. Aspects of relevance here include the
type of activity visitors are choosing to pursue, whether they inform themselves about the risks
they may encounter during this activity and whether and to what extent they prepare
themselves appropriately and in accordance with the safety advice provided by land managing
agencies.
Taken together, park managers and visitors both have a shared obligation to reduce the
possibility for injury in protected areas. However, sharing responsibility in the context of risk
is complex as there is rarely only one single cause of an incident if one occurs. Risks can never
be managed by only one single party alone and it is often difﬁcult to identify the particular
actions (or the omission of actions) that have contributed towards an adverse outcome
(McLennan & Handmer, 2012). Because of this, conflicting judgements may arise on the
4

responsibilities of the various parties involved in cases of accidental injury or death (e.g.
Australian Leisure Management, 2020). Given that visitors are considered lacking the required
knowledge and skills to approach dangerous situations in parks (e.g. Ballantyne, Carr &
Hughes, 2005; Jeuring & Becken, 2013) it is often unclear what level of risk is acceptable to
visitors when viewed from the perspective of an increasingly diverse visitor clientele (Wilks,
2008).
Tourist safety is considered a growing field of interest, including investigations undertaken into
patterns of tourist activities and associated injury, appropriate management of tourist safety and
issues of litigation when incidents and accidents occur (Page, 2009). In the context of
managing safety in recreational protected areas, some epidemiological analyses of recreational
injury have been undertaken to explore trends and patterns of incident causes (e.g. Golding,
Tuler & Krueger, 2002; Heggie & Heggie, 2004; 2008; 2009), including possible incident
prevention opportunities (e.g. Boore & Bock, 2013; Peden, Franklin & Leggat, 2016a; 2016b)
and whether and how much visitors adopt preventative measures to reduce their risk of injury
(e.g. Brandenburg & Locke, 2017; Bird, Gisladottir & Dominey-Howes, 2010). However, the
examination of risk in light of responsibility considerations in recreational protected areas is a
relatively novel but important research attention within the broader area of visitor safety
management.
With a focus on responsibility in the context of managing park visitor safety, there are two
major studies that form the basis on which this thesis is built. In his seminal work in this
research field, Stephen Espiner (2001) provided a first indication of the interwoven nature
between risk and responsibility unfolding within protected area management. Linking
sociological discussions of the risk society (e.g. Beck, 1992) with applied management
considerations of visitor risk in New Zealand national parks, his research suggest that naturebased tourism experiences in parks are increasingly coupled with high service expectations and
unwillingness of visitors to accept personal responsibility for incidents. In this study, many
visitors had a limited understanding of park hazards and thought that this environment was
largely “managed, consumable and safe” (Espiner, 2001, p. 245). Perceptions on risk and
responsibility varied by demographic characteristics, as for example visitors from Asia had a
greater tendency to demand management responsibility when compared to visitor groups from
Europe, USA and Canada (Espiner, 2001).
Espiner (2001) also identified ‘an element of confusion’ concerning where management
responsibilities to prevent incidents begin and end. Unlike visitors, park managers tended to
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perceive the park environment as dynamic and dangerous, yet statutory legislation requires
agencies to provide recreation opportunities to the public that are natural in quality whilst
adhering to “other acts of parliament which, in effect, provide for the health and safety of
visitors to the conservation estate” (Espiner, 2001, p. 197). Contradictory interpretation of
relevant laws and legislation and the lack of legislative guidance generate uncertainties
surrounding the social, financial, and political risks to the management agency, with concerns
for legal liability resulting in a rather cautious approach to increase risk management
intervention in parks.
Following on from this work, Laura Rickard (2012) also looked at risk and responsibility
attribution in national parks, taking a US perspective. Using a hypothetical incident scenario,
Rickard showed that park visitors as well as park management staff do attribute causal
responsibility to the visitor when an incident occurs. However, Rickard’s study also showed
that opinions can vary between different visitor groups (based on demographics, activity type
and level of park experience) on whether and to what extent management has a responsibility
to prevent incidents from occurring, while also varying in their propensities to tolerate risks in
parks (Rickard, 2012). Interestingly, when visitors evaluated a park to be a dangerous place to
visit and when visitors have lived through a previous incident experience themselves, they
were more likely to attribute management failure as the cause of a hypothetical accident in
these national parks (Rickard, 2014b).
In Australia, the primary statutory responsibility to manage risk of harm to visitors in national
parks and other recreational protected areas rests with local and state government agencies
managing these areas. However, it does not automatically follow that these park management
agencies solely bear this responsibility on behalf of everyone involved. Whilst the Australian
legal system is powerful in holding parties accountable when legal obligations are not met,
preventing risk of injury is inherently a collective undertaking involving a range of parties with
recognised responsibilities to manage and respond to risk in a cooperative way. Herein lies the
first connection to the works of these two seminal scholars and extension of current literature.
While the concept of responsibility-sharing is increasingly recognised as the cornerstone of
effective management of risk in Australia (Atkinson & Curnin, 2020; McLennan & Handmer,
2012), considerable confusion remains about how responsibility is shared and by whom; how
and why responsibility-sharing may shift from one party to another; and what impact these
views might have on individual preparedness for risk.
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In addition, uncertainty remains on visitors’ expectations on the extent risk should be managed
in parks and whether there are differences between highly developed park environments
compared to those that are remote and less developed. Rickard (2014a) suggested that
responsibility may vary relative to the contextual differences of a park’s environment when
interpreted through the man-made ‘physical cues’ provided for visitation purposes in parks;
“straddling the developed and the undeveloped, where responsibility is likewise in flux”
(Rickard, 2014a, p. 300). With this idea in mind, this current study is focusing on how context
can form management obligation in light of risk and explores how the context of a park setting
interacts with societal views on risk and associated management obligations. By considering
risk and responsibility from an Australian perspective, this thesis adopts a context-driven
approach to analyse how responsibility for safety manifests in the management of visitor risk.

1.3 Research aims and objectives
The aim of this thesis is to explore the complexity of risk and the responsibility to manage
safety in recreational protected areas in an Australian context. What does responsibility for
visitor safety mean for agencies managing recreational protected areas? What is the extent and
nature of visitor risk and what are visitors’ perceptions of the responsibility to prevent
accidents? If risk in nature-based experiences describes both positive and negative aspects of
the outdoor experience, do visitors actually want to be protected?
Taking an interdisciplinary approach, the following research objectives were used to guide the
study:
1. Explore the concept of responsibility for visitor safety from the perspective of
protected area management agencies in Australia
2. Determine the extent and nature of visitor risk in Western Australian protected areas
3. Investigate patterns of incident occurrence and identify factors that contribute to the
occurrence of unintentional injuries in parks
4. Examine visitors’ perceptions of the responsibility for preventing accidents in
Western Australian protected areas and determine how responsibility perceptions
relate to risk perceptions and preparedness
5. Examine visitors’ expectations of risk management levels in Western Australian
protected areas and explore the link between perceptions of risk and safety
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Following the path laid out by these five research objectives, the geographical scope of study
narrows from taking a broader perspective on the concept of responsibility as applicable to
management agencies in Australia in relation to the first research objective, to focusing on
particular protected areas of higher visitor risk in Western Australia to research visitor risk and
responsibility perceptions in relation to research objectives three to five (see Figure 1-1).
Adopting a constructivist mixed-methods approach to research inquiry, the methods used to
address the research objectives include an email-based Delphi study, a descriptive
epidemiological approach to analyse visitor incident data and a fieldwork component with data
obtained through a visitor questionnaire.
The scope of the study is primarily concerned with self-guided visitation in parks (i.e. visitors
who are not accompanied by contracted tour guides) and thus outside the commercial
adventure tourism realm. There is a relatively large amount of research available discussing
commercially provided ‘high-risk’ adventure participation and the responsibilities of tourguides (e.g. Buckley, 2010; Cater, 2006; Clinch & Filimonau, 2017; Dickson, 2012; Fletcher,
2010; Kane & Tucker, 2004; Mackenzie & Kerr, 2012; Røkenes & Mathisen, 2017; Weiler &
Black, 2015). Research on visitor risk and responsibilities in a self-guided park visitation
context, however, remains relatively sparse (Espiner, 2001; Jeuring & Becken, 2013; Rickard,
2011), a gap that this research is designed to address.
Whilst acknowledging that risk in the context of nature-based tourism and recreation can refer
to both positive and negative outcomes (Gstaettner, Lee and Rodger, 2018), risk in this thesis is
contextualised as the probability of unintentional physical injury to a person – a negative or
unwanted outcome on the part of both the person being injured as well as the park manager,
given that this potential outcome exposes park managing agencies to a risk of liability,
involving possible financial, political and social implications if such physical injury occurs
(Espiner, 2001). Positioned within current sociological discourses of modernity of Beck (1992;
2000), Fuerdi (1997) or Breivik (2010) who describe society as obsessed with the management
of risk; this thesis is characterised by a diverse set of competing normative connotations for
example in relation to one’s freedom of choice (of recreational activity) in contrast to one’s
legal or moral responsibilities (for safety) (Arnoldi, 2009). The goal is to provide an
exploration into the complex relationship between government agencies and the visiting public
in parks, considering both the theoretical underpinnings of the concept of responsibility as well
as the wider implications of various perspectives on sharing the responsibility for safety.
Particular focus is given to the interaction between those at risk and those in authority
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(McLennan & Handmer, 2012) and the implications of various levels of acceptance of
respective roles and responsibilities within this relationship.

Research
Objective 1

RESPONSIBILITY CONTEXT
Explore the concept of
responsibility from the
perspective of protected area
management agencies

Australia

Delphi study

Research
Objective 2

Determine the extent and
nature of visitor risk in
recreational protected areas

Research
Objective 3

RISK CONTEXT

Investigate patterns of incident
occurrence and identify aspects
that contribute towards a high
number of unintentional
injuries

Western
Australia

Identify areas of
highest visitor risk
to guide selection
of study sites

Karijini National Park
Ningaloo Heritage Area

Analysis of
incident data

Research
Objective 4

Examine visitors’ views of
responsibility for safety;
Determine how responsibility
relates to risk perception and
preparedness

Karijini National Park
Serpentine National Park
Torndirrup National Park
Stirling Range National Park

Research
Objective 5

VISITOR PERCEPTIONS

Examine visitors’ expectations
of risk management levels and
explore the link between
perceptions of risk and safety

Karijini National Park
Serpentine National Park

Visitor
questionnaire

Figure 1-1 Overview diagram illustrating the sequential nature of the thesis
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1.4 Significance of the research
The broad nature of this research project means that this thesis is of multi-dimensional
significance, both conceptual and applied and with relevance in a legal, social, moral, and
environmental context. For nature-based tourism and recreation in Australian protected areas,
the management of visitor safety is an issue of paramount importance. Under the enactment of
occupiers’ liability legislation in Australian jurisdictions, land management agencies, as the
occupier of public lands and waters, owe a duty of care to visitors (Handford & McGivern,
2015; McGivern & Handford, 2015). When people are invited to visit these areas, express or
implied, this duty translates into the legal obligation to investigate and identify possible factors
that contribute to incident occurrence and to take steps to eliminate or reduce the risk as much
as reasonable possible (CALM, 1998). Hosting millions of visitors each year, recreational
protected areas in Western Australia are places where incidents are frequent and often fatal.
This research might be of assistance to managing agencies tasked with the duty to limit
unintentional injury among visitors, as the analysis of incidents plays a major role in
identifying contingent safety concerns.
Building on the seminal works of Espiner (2001) in New Zealand and Rickard (2012) in the
US, this research examines the phenomenon of risk and responsibility for safety from an
Australian perspective. Although a large part of Australia’s tourism industry is built upon its
natural attractions, little is known about the risks perceived by visitors and their desire for these
risks to be managed. The empirical studies presented in this thesis provide a new understanding
of the extent and nature of risk in recreational protected areas, which are put into perspective
by the discussions of different responsibility dimensions within which visitor risk management
decisions are made. Exploring the sociological underpinnings of safety management in natural
settings, the research is of value to an academic community interested in the complex
phenomenon of human-nature interaction, particularly when considering implications arising
through the management of risk.
The study also contributes through its investigation into visitors’ views and opinions on how
responsibility is shared between those at risk (visitors themselves) and those in authority
(management agencies) k . This is important because responsibility-sharing perceptions can

k

adapted from McLennan and Handmer (2012)
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influence how visitors prepare for risk, rendering this research to be of particular relevance to
visitor risk managers and policy makers tasked with the obligation to prevent accidents from
occurring in Australia and beyond.

1.5 Research design and structure of the thesis
This thesis is written in accordance with the Murdoch University guidelines on graduate
research degrees as a series of papers. These guidelines allow for the inclusion of manuscripts
which have been published, accepted, submitted or prepared for publication in academic peer
reviewed journals. The individual chapters of this thesis therefore differ to some degree in
formatting details and citation styles. As a result of choosing this format, this thesis does not
have a separate methodology chapter. Rather, methods are described in each chapter forming
part of the published paper. The references applicable to each paper are provided in their
relevant sections, while those applicable to the general thesis content are presented as a
combined list at the end. Similarly, those appendices published with each article appear as part
of the chapter section, with additional appendices relevant to the research provided in the
Appendices section of the thesis. The remainder of this introductory chapter provides a highlevel overview of the research design.
This thesis is presented in the form of seven chapters. Taken as a whole, this research adopts a
case study methodology, drawing on its advantages of enabling the intensive study of a
phenomenon from a variety of different angles whilst maintaining the capacity to incorporate
necessary contextual conditions into the analysis (Yin, 2014). After the provision of an
introductory overview in this chapter (Chapter 1), including the statement of the problem, the
research aim and the significance of this study, the core of this thesis consists of five distinct
yet interconnected research inquiries (Chapter 2−6). Each of these chapters approaches the
issue of visitor risk and responsibility for safety in recreational protected areas from a different
perspective. A concluding chapter is provided to synthesise and discuss all chapter results
(Chapter 7). Table 1-1 provides an overview of the research papers, including their research
methods, data sources and approaches to data analysis.
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Table 1-1 Overview of Thesis Chapters
Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Paper title

Visitor safety in
recreational
protected areas Exploring
responsibilitysharing from a
management
perspective

Visitor incidents
in Western
Australian
protected areas,
2011 – 2017

Monitoring
visitor injury in
protected areas Analysis of
incident
reporting in two
Western
Australian parks

Perceptions of
responsibility
for safety in
WA national
parks: Results of
a visitor survey

Managing the
safety of nature?
Park visitor
perceptions on
risk and risk
management

Publication
outlet

Tourism
Management

Wilderness and
Environmental
Medicine

Journal of
Outdoor
Recreation and
Tourism

Tourism
Recreation
Research

Journal of
Ecotourism

Status

published

published

published

published

submitted

Research
objectives

1. Explore the
concept of
responsibility
for visitor safety
from the
perspective of
protected area
management
agencies

2. Determine
the extent and
nature of visitor
incidents in WA
protected areas

3. Investigate
patterns of
incident
occurrence and
identify aspects
that contribute
towards a high
number of
unintentional
injuries

4. Examine
visitors’ views
of responsibility
for safety;
Determine how
responsibility
relates to risk
perception and
preparedness

5. Examine
visitors’
expectations of
risk
management
levels and
explore the link
between
perceptions of
risk and safety

Geographical
scope of study

Australia

Western
Australia

Karijini NP,
Ningaloo
destination area

Karijini NP,
Serpentine NP,
Torndirrup NP,
Stirling Range
NP

Karijini NP,
Stirling Range
NP

Research
methods

Email-based
Delphi method

Epidemiology
of incidents

Case study

Field study

Field study

Data sources

Expert panel
response
iterations

Case incident
reports

Case incident
reports;
GIS data

Visitor
questionnaire

Visitor
questionnaire

Analysis

Thematic
analysis

Descriptive
statistics;
Risk analysis

Descriptive
statistics;
Thematic
analysis;
Geographical
representation

Descriptive and
inferential
statistics;
Data-driven
cluster analysis

Descriptive and
inferential
statistics;
Thematic
analysis
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Utilising the Delphi technique as a qualitative research tool, the first research paper presented
in this thesis (Chapter 2) explores responsibility as a relational concept in the context of
managing visitor risk in recreational protected areas. This paper is published in Tourism
Management and presents the perspective of protected area managers in Australia. Research
participants (N=22) were recruited based on their involvement in visitor risk management as
part of their professional role within their relevant state and federal agencies responsible for the
management and governance of protected areas. This study sought to determine how
responsibility attributions are experienced by management agencies, how responsibilitysharing manifests in the management of visitor risk and to provide guidelines for the definition
of the visitation context within risk management approaches. Results from a systematic,
qualitative analysis of Delphi responses provided in three consecutive feedback rounds are
discussed, particularly exploring the question of who shares responsibility for safety in
protected areas. Viewed through the lens of responsibility-sharing, the visitation context of an
area varies according to geographical attributes, service composition and marketing qualities,
which, in turn impact visitor risk management decisions. An overview of Delphi participants
per state agency and associated fieldwork documents are presented in section 9.1 Appendices
to Chapter.
After establishing an understanding of responsibility as a relational concept, the thesis
discussion turns towards providing an overview of visitor risk. To do that, and to better
understand the extent of the problem protected area management agencies face, the second
paper (Chapter 3) provides an epidemiological overview of incident occurrence in Western
Australia. Published in the journal Wilderness and Environmental Medicine, the paper reports
the results of a retrospective analysis of visitor incident data which were recorded by the Parks
and Wildlife Service l from July 2011 to June 2017. The design of this inquiry adopted a
quantitative approach to data interpretation, establishing trends and patterns of incident
occurrence using descriptive statistics. For parks of highest visitor incident occurrence, a
quantitative risk analysis measured visitor risk based on the likelihood and severity of
incidents. For this thesis, this descriptive epidemiological study of incidents occurring in

l

Currently operating as Parks and Wildlife Service (PWS) as part of the Western Australian Department of Biodiversity,
Conservation and Attractions (DBCA); previously the Department of Parks and Wildlife (DPAW); previously the
Department of Environment & Conservation (DEC); previously the Department of Conservation & Land Management
(CALM). Although the name of the agency as applicable to the time of writing the thesis is used in the text (i.e. PWS),
individual references referring to publications of the agency may use the abbreviations applicable at the time each reference
was written.
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Western Australia served the purpose to identify areas of high visitor management importance
to guide areas of focus for the subsequent chapters of this thesis.
The paper presented in Chapter 4 then focuses on the analysis of visitor incident occurrence in
Karijini National Park (highest number of incidents) and Ningaloo Coast World Heritage Area
(highest number of fatalities). Incident case reports for Karijini and Ningaloo were examined in
detail and both quantitative and qualitative methods were applied. The paper includes a
geographical representation of particular management issues relevant for each area as well as a
discussion on high-risk visitor groups. Whilst its primary aim was to better understand the
factors contributing towards incident occurrence in these two recreational protected areas, the
study also considered whether the incident reporting practices were adequate to
comprehensively understand incident trends and patters of incident occurrence in those two
parks. The paper concludes by emphasising that comprehensive incident monitoring practices
are important as they present valuable learning opportunities to improve management practice,
also offering a template to guide park management agencies on the information to be included
in visitor incident reports. Chapter 4 was published in the Journal of Outdoor Recreation and
Tourism.
The final two papers, presented as chapters 5 and 6, shift the focus of the thesis to consider the
visitor perspective of risk and responsibility. Both papers are based on data obtained through a
visitor survey administered in recreational protected areas in Western Australia. The study sites
were selected from the ten areas identified to be of high risk management priority (see Chapter
3). A copy of the questionnaire and associated fieldwork documents are presented in section
9.2 Appendices to Chapter 4.
The first of these two papers, published in Tourism Recreation Research, examines visitors’
views and opinions on responsibility for safety and its relationship with visitors’ preparedness
for risk. Using data from a total of 1,059 questionnaires collected in four national parks (i.e.
Karijini, Serpentine, Stirling Range and Torndirrup), a data-driven cluster analysis revealed
four visitor groups who differed in their perceptions on who is responsible for safety in these
parks. These groups are described as the ‘Shared Responsibility’, the ‘Individual
Responsibility’, the ‘Management Responsibility’ and the ‘Indifference to Responsibility’
groups. Further statistical analysis also reveals a relationship between visitors’ sense of
responsibility and risk perceptions, propensity for risk and their preparedness for risk in parks.
Using the same survey dataset but restricting analysis to visitor responses collected in Karijini
and Stirling Range national parks, Chapter 6 examines societal expectations on how much the
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risk of injury should be controlled by park management agencies. Constructing nature as a
recreational tourism product that is managed for safety, the paper draws attention to the wider
implications when wilderness and nature is no longer perceived as dangerous by most visitor
groups. The paper is currently going through a peer-review process for publication in Journal
of Ecotourism.
The final chapter (Chapter 7) concludes this research by providing a summary of results and
the main contributions of this research to scholarly knowledge, while also discussing
limitations and identifying avenues for future research.
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2 RESPONSIBILITY FOR RISK IN
AUSTRALIA
Introduction to the chapter
The introduction chapter (Chapter 1) provided the background to this research, including the
thesis aim and objectives and an overview of the research design. Chapter two begins this
research journey by unpacking responsibility for safety from the perspective of protected area
management agencies in Australia; addressing the first research objective.
In a tourism context, discourses of responsibility usually evolve around the provision of
responsible tourism experiences based on moral concerns to consider and reduce broader social
and environmental impacts. Grimwood et al. (2015) studied constructions of responsibility
within the nature-based experience and found that responsibility tends to manifest in the
personal accountability to make sensible decisions for oneself, the travel group and in respect
of the natural environment. Extending from an individual approach to be and act responsibly,
this chapter considers responsibility defined through one’s social role of being responsible for
the safety of someone else (Giddens, 1999). Responsibility is discovered as a complex
relationship that exists between those at risk and those in authority (McLennan & Handmer,
2012) − and as a perspective to define the context within which risk management decisions are
made.
The study presented in this chapter utilises the Delphi method as a qualitative research tool
where I facilitated a controlled feedback process to synergise information provided by a panel
of experts. In this study, expertise was defined in terms of people’s knowledge and experience
in relation to visitor risk management in protected areas in Australia. That is, expertise was
formed through an applied understanding of the wide variety of managerial aspects of naturebased tourism and recreation settings based on their professional involvement in day-to-day
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visitor risk management tasks. The Delphi panel consisted of a total of twenty-two risk
management professionals from eight protected area management agencies across Australia;
seven state-level and one federal park management agency. In the form of an iterative cycle of
written communication via email, I provided panellists with a set of tasks (Linstone & Turoff,
2002). Upon completion, individual participant responses were synthesised and combined
results presented back to participants for further evaluation. With this study, the aim was to
determine, collaboratively, what it means to be responsible for visitor safety in recreational
protected areas in an Australian context.
I considered the Delphi technique more appropriate to address the research objective than
holding individual stakeholder interviews, as a variety of different perspectives needed to be
considered (and re-considered) to synergise results. Using the Delphi technique created a
dialogue through repeated involvement that can seldom be achieved by other qualitative
research methods (Fletcher & Marchildon, 2018). During the three Delphi rounds, I was able to
investigate emerging themes with participants by creating an interface between researcher and
knowledgeable participant, giving the participants an opportunity to provide anonymous
feedback and interpret the results. Given resource constraints of this research study and
research participants’ departmental workloads, an email-based Delphi approach was the only
research method that effectively and efficiently created an opportunity to repeatedly engage
with a variety of experts who were spatially dispersed. In addition, the context of this research
can be delicate in nature due to the possibility that there was previous litigation action held
against agencies involved in this study and opinions of participants informing research in
regards to the issue of how to manage visitor risk appropriately may vary considerably within
and between the various employment hierarchies and risk management contexts. A carefully
designed email-based Delphi technique allowed for anonymity and confidentiality, enabling
individuals to express their true views and opinions in an anonymous environment and without
interference of staff hierarchical levels and ranking. This way, group bias is limited as
compared to for example relying on focus group discussions.
Accepting the notion that the term consensus has a variety of meanings, referring to a group’s
overall opinion, the group’s level of agreement on an issue, or a group’s solidarity in sentiment
and belief (von der Gracht, 2012), I chose a primarily qualitative approach to data analysis and
did not aim for statistical consensus when producing results. Taking a constructivist stance, I
adapted the views of Scheele (2002) to build consensus in an attempt to explore the wide
variety of perspectives on how responsibility is shared and how it varies across different sites
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and contexts. Scheele, in his philosophical investigation of reality construction of Delphi
interactions, notes that it is important to acknowledge that a Delphi study relies upon the
ontological interpretations of participants (i.e. the way they see the world). He proposes that it
is important to include a variety of reality constructs within data synthesis, as this has the
potential to create a more refined and widely agreed upon description of the issue at hand
(Scheele, 2002). “Just as the important properties of a building are not simply those of the sum
of its ‘stones’, the results of a Delphi are not just the individual items produced in the
interaction but the reality comprised by the whole” (Scheele, 2002, p. 65).
Identifying suitable research participants can trigger many complexities in relation to
negotiation of access and cooperation of participants through a network of gatekeepers and
decision makers (Lindsay, 2005) and the process to recruit Delphi panellists across several
governmental agencies was an endeavour that required repeated effort and persistence over
several months (see Figure 2-1). When recruiting panellists for the study, I initially approached
all relevant state and territory agencies by contacting each main office by phone to identify a
suitable contact person who is ‘responsible for coordinating and managing visitor risk issues’
(with the exception of Western Australia and Queensland where the appropriate contact person
was already known based on the professional network of my supervisory team). Recruiting
participants at the medium or upper-level management of state agencies meant that there were
a number of gatekeepers who could decide to facilitate and support access or deny and prevent
agency participation. However, once initial contacts were established within the agency and the
research was presented directly to potential panellists, the response to the study was positive
and all agencies agreed to participate. A listing of Delphi participants and participating
agencies and a copy of the participant information letter and consent form are provided in
Thesis section 9.1, Appendices to Chapter 2.
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Visitor safety in recreational protected areas: Exploring responsibility-sharing
from a management perspective
Abstract:
The management of visitor safety in protected areas is characterised by complex
responsibility-sharing relationships. Utilising the Delphi technique as a qualitative
research tool, this paper explores responsibility from the perspective of protected area
managers within an Australian context. Through an iterative series of email-based
exchanges, managers described their responsibilities illustrating a relationship between
visitors (representing the party at risk) and themselves (the managing agency representing
the party in authority). A three-dimensional framework was developed through a
consensus-driven process, defining the context within which risk management decisions
are made. The three dimensions comprise geographical, service and marketing. The
results of this study offer conceptual guidance for managing agencies to systematically
establish higher-order responsibility parameters in order to plan visitor risk management
interventions. The usefulness of the results to guide future research is discussed.

2.1 Introduction
Responsibility is a fundamental social phenomenon (Auhagen & Bierhoff, 2001) and for the
purpose of this paper is described as a shared obligation between two or more parties working
together to manage risks (Renn, et al., 1992). However, ambiguity arises about the particular
obligations each party has (McLennan & Handmer, 2012). Complexities of responsibilitysharing may surface when managing visitor risks in recreational protected areas (RPAs).
Visitor risk management (VRM) presents protected area management agencies with a unique
dilemma when they are required to balance their responsibility to provide a safe environment
for visitors and also provide adventurous experiences (Rickard, 2014). Management agencies
have a legal obligation to warn visitors of the potential risks or hazards they may encounter and
tourists visiting these areas also have an obligation to consider their own safety and the safety
of others (McDonald, 2003). Conflicts of responsibility may become apparent in the event of a
traumatic visitor incident given that “social conflict over how responsibility is shared among
multiple parties can erupt quickly and powerfully following a hazard event” (McLennan &
Handmer, 2012, p.1). In Australia, legal judgements assigning responsibility for safety in
protected areas are formed on a case-by-case basis, resulting in uncertainties over risk
management for protected area management agencies and other stakeholders involved (Sadler,
2004).
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The implementation of VRM strategies in protected areas (RPAs) is a complicated process. In
Australia, VRM decisions are guided by the Australian and New Zealand Standard (AS/NZS
ISO 31000:2009). These standards stipulate that the process of risk management initially
requires the context to be defined followed by the identification, analysis, evaluation,
treatment, monitoring and communication of risks. There are a range of ways in which the
context can be defined, which change the level of how visitor risk is managed at recreational
sites. Strategies implemented by public agencies are influenced by a variety of issues,
including moral and legal obligations or prevailing socio-political expectations of what should
be done and why (Espiner, 2001). VRM strategies are also influenced by the management
characteristics of a recreation opportunity, with sites of extensive infrastructure provision being
treated differently to sites representing a wilderness site (Rickard, 2012).
The management perspective of visitor risk and responsibility-sharing represents a critical
element of the management construct within the nature-based tourism and recreation activity
domain (Rickard, 2012). Previous research has investigated visitors’ perceptions on sharing
responsibility for their safety with local management institutions (e.g. Espiner, 2001;
Gstaettner, Rodger & Lee, 2017; Jeuring & Becken, 2013). This paper explores the concept of
responsibility-sharing from the perspective of protected area management agencies, which has
been little researched. An email-based Delphi study was conducted to gain insight into
protected area management perspectives for the following research questions:
1. Who shares responsibility for visitor safety in protected areas (and if shared, how are
responsibilities allocated)?
2. Does responsibility-sharing vary across different sites (and if so, how does it affect
management decisions)?
Expert responses to these questions will be of relevance to two key audiences, the first is
protected area managers and policy makers grappling with issues of liability and the potential
implications for the management of protected areas. The second is the academic community
interested in the complex phenomenon of risk and responsibility. The objectives of this
research are to determine how responsibility attributions are experienced by RPA agencies in
Australia; to explore how responsibility-sharing manifests in the management of visitor risk;
and to provide guidelines for the definition of the visitation context within risk management
approaches.
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The paper begins with a discussion of the concepts of responsibility and responsibility-sharing.
The Delphi technique and its application to this research is then presented. Results drawing
upon the expert opinions of protected area managers throughout Australia are then set out.
Finally, implications of the findings and future research opportunities are discussed.

2.2 Responsibility and risk
Bickerstaff, Simmons and Pidgeon (2008) propose that responsibility as a concept can be
divided into two principal dimensions. First, responsibility may refer to an act of attribution in
terms of identifying an actor to be responsible for an event based on considerations of
causality, intentionality and morale (Gailey & Falk, 2008). In this instance, responsibility is
grounded within the question how individuals form judgemental decisions whether the cause of
the event is defined by the actions of the individual, or brought about by situational
circumstances outside individual control (Rickard, Scherer & Newman, 2011). However,
responsibility can also be viewed as a relational concept (Brinkman, 2007) when describing a
normative duty defined through one’s social role and an obligation to, or liability for, someone
else (Giddens, 1999). Government institutions have a duty to exercise foresight and oversee
others (Fincham & Jaspars, 1980). This oversight stems from an “asymmetric power
relationship with respect to the institutional entities and knowledge systems upon which
[individuals] are ... rendered dependent” (Bickerstaff, Simmons & Pidgeon, 2008, p.1314). The
duty requires that risks to the public are minimised as much as reasonably possible and if
institutions fail to do so, they may be held responsible for adverse consequences should they
occur (Bickerstaff, Simmons & Pidgeon, 2008).
When focusing on responsibility as a relational concept, it can be described with reference to
its own features as well as its relationship with others (Brugnach et al., 2008). For example,
McLennan and Handmer (2012) used a heuristic model of a ‘responsibility continuum for risk
management’ to describe responsibility being shared between those at risk and those in
authority. Depending on the situation in which risk arises, responsibility for its management
extends between two extreme points, on which responsibility rests solely on one of the two
parties. In the theory of psychology this concept has also been referred to as the locus of
responsibility in terms of a binary division of responsibility perceptions between the internal
(self) and the external (governing institution) (Jeuring & Becken, 2013). In the context of
managing risk of injury in RPAs, responsibility-sharing involves a shared obligation by both
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protected area managers as well as visitors, where both parties are required to adopt ‘all
reasonable measures’ to reduce the likelihood of an incident occurring (McDonald, 2003). For
the purpose of this paper, responsibility is regarded as the obligation to prevent incidents and
accidents in natural environments managed for recreational purposes.
For protected area management agencies, the risk of litigation is a key consideration in
providing recreational opportunities in Australia (Buckley, Witting & Guest, 2001). VRM
decisions are dominated by aspects including moral and legal obligations; knowledge of
previous incident occurrences; and socio-political expectations (Espiner, 2001). As described
by McDonald (2003), a duty to protect visitors may be imposed by the legislation under which
a park agency operates, with liability often arising from common-law claims of negligence.
Under Australian legislation, PAMs owe visitors a duty of care to avoid ‘foreseeable’ risks of
injury when they provide access to protected areas and recreational facilities. Claims of
negligence rest upon visitors’ establishing that this duty was breached by failing to take
‘reasonable’ measures to prevent incidents to occur (Sadler, 2004). Reasonability depends on
interpretation of the specific situation as it is not only the obviousness and foreseeability of the
hazard conditions that define risk management decisions, but also on the circumstances of
visitor entry, the nature of the premises that are entered, as well as the characteristics of the
people that enter (McDonald, 2003).
Visitors also have a responsibility for their own safety and for the safety of others when
visiting protected areas, which mainly arises from their choice of activity within the
environment (McDonald, 2003). Visitors are expected to inform themselves about the risks
they may face, to prepare themselves appropriately for the setting and to avoid unnecessary
risk-taking behaviours (Lipscombe, 2007; Rickard, 2014). In legal terms, careless behaviour of
the visitor may result in a claim of contributory negligence if the visitor could have been
expected to take reasonable precautions to avoid the injury (McDonald, 2003). This was
articulated by the Western Australian Coroner’s Court (2014): “There is always a level of
personal responsibility when recreating in the outdoor environment. The Department owes a
responsibility to manage visitor risks and to provide an appropriate level of information about
those risks. The decision then rests with the individual as to whether it is safe to proceed with
their planned activity” (Coroner’s Court of Western Australia, 2014).
Yates and Stone (1992, p3) highlight risk as a negative attribute of an outdoor experience
where they state, "there is no such thing as acceptable risk, because, by its very nature, risk
should always be avoided". However, risk as a negative element of an RPA has been
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questioned (e.g. Dickson, 2012). Experiences of risk may actually heighten the remarkability of
a travel narrative (Hillman & Radel, 2012) and the ‘risky’ engagement with natural
environments is often valued for the opportunity for personal development and challenge and
as a chance to experience excitement, thrill and fun (Gstaettner, Lee & Rodger, 2018). Many
visitors simply want to enjoy the moment when outdoors (Parkin & Morris, 2005) and the
notion of risk management contradicts the very nature of the (adventure) experience they seek
(Lipscombe, 2007). Nevertheless, previous research suggests that visitors believe that access to
dangerous areas would be denied by protected area management agencies if these were
genuinely dangerous (Espiner, 2001; Gstaettner, Rodger & Lee, 2017). The challenge for
management agencies is summarised by Lipscombe (2007, p. 13) where it is stated that "whilst
risk-taking in recreation has strong connotations of meeting the challenge, beating the odds,
being responsible for one’s own actions and experiencing the full meaning of freedom and
choice, at the same time it is recognised as an opportunity to be litigious when things go
wrong".
Injuries or fatalities involving tourists or recreationalists visiting protected areas may be
followed by litigation actions in which compensation for losses are demanded (e.g. Shibasaki
et al., 2010). Whilst it may be argued that visitors willingly agree to enter a natural
environment and should carry the main burden of responsibility for safety (Feldman & Stein,
2010; McDonald, 2003), there is a general trend in modern society to assign causal attributions
of responsibility to protected area management authorities in cases of injury or accidental death
(Lipscombe, 2007); especially if risks are not fully understood (Gstaettner, Rodger & Lee,
2017). Accidents are now considered as controllable and avoidable events; so much so that
Sadler (2004) posed the question whether there is now a need to put a warning sign on every
rock and aspect of the recreational site.
In conditions of uncertainty and potential social conflict risk sharing responsibilities are
characterised by their inherent complexities relating to the situational circumstances, associated
contemporary expectations and contradicting goals (Brugnach et al., 2008). Ambiguities in
responsibility-sharing arise through both the inherent unpredictability of a risk situation and
also as a result of the multiple perspectives on how the situation can be viewed. McLennan and
Handmer (2014) note, that the critical and reflective examination of the meaning and the
challenges of responsibility-sharing have the potential to provide a means towards moving
closer to the improvement of risk management strategies during times of uncertainty. This
study draws upon the experiences of an expert panel selected based on their professional
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involvement in VRM within Australian protected area management to shed light on what
responsibility means in the context of managing visitor risk in protected areas. The method
used to obtain this information is provided in the following section.

2.3 Methods
2.3.1 The Delphi method
The Delphi method is a research tool used to systematically structure expert opinions in order
to reach agreement on a predetermined issue or problem (Okoli & Pawlowski, 2004). The
Delphi process requires iteration of group conversation until consensus is reached and is
characterised by a feedback-loop of information exchange where purposely selected
participants are given rounds of tasks to complete (Linstone & Turoff, 2002). It is a staged
process where, on completion of each task, responses are amalgamated and the combined
results are returned to participants. Each round of tasks provides the participants with the
opportunity to reflect on and reassess their previous contributions until desired objectives are
achieved (Hsu & Sandford, 2007). Relatively small and not overly heterogenic panels are
thought to be able to ‘dig deeper’ into issues explored, because relatively large and heterogenic
panel composition bears a risk of only being able to agree on trivial and non-relevant points as
opinions and perspectives may diverge too much (Baker, Lovell & Harris, 2006).
According to Donohoe and Needham (2009), the evolution of the Delphi method is
characterised by distinct eras, starting from secrecy and novelty to popularity and scrutiny,
before reaching its current era of continuity and refinement. Past methodological critiques for
the Delphi approach included the validity, reliability and trustworthiness of study results
(Woudenberg, 1991). For example, high rates of panel attrition may occur as participants drop
out during the course of a study (Garrod & Fyall, 2005). High attrition rates may seriously call
their quality and significance into question when the reduced panel is biased in a systematic
way (Garrod, 2012). Moreover, Hasson and Keeney (2011) explain that modifications of the
Delphi technique to accommodate for different research problems can be associated with
discrepancies in design and implementation, associated with high levels of personal and
situation specific bias present in many studies.
However, recent guidelines for enhancing Delphi study implementation and outcome quality
has greatly improved the methodological and conceptual clarity of the research method.
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Building on the works of Day and Bobeva (2005) who provided a clear taxonomy of Delphi
design variations and a detailed description of key stages in a Delphi study, Donohoe and
Needham (2009) critically examined the technique giving particular attention to its suitability
to tourism related research purposes and its interdisciplinary nature. A Delphi approach to data
collection creates an opportunity to repeatedly engage with multiple stakeholders who are
spatially and/or hierarchically dispersed (Northcote, Lee, Chock & Wegner, 2008) and given
that the tourism industry is “characterised by fragmentation and limited opportunities for
interaction and knowledge exchange” (Donohoe & Needham, 2009, p. 420), the Delphi
technique particularly appropriate. To explore the meaning of responsibility-sharing from a
protected area management perspective, an email-based Delphi approach created an
opportunity to engage with a group of protected area managers (experts) spread over
significant geographical distances throughout Australia.
The expert panel composition is fundamental to validity and reliability of Delphi study results
(Donohoe & Needham, 2009). Critical design decisions include a clear definition of expertise,
including the declaration of the expert selection criteria and the sampling method (Baker,
Lovell & Harris, 2006). For example, expertise can be defined by one’s knowledge and extent
of experience, which is often linked to a professional qualification and the length of
involvement with the problem or issue at hand (Baker, Lovell & Harris, 2006), but may also be
influenced by a person’s reputation, age, or culture if relevant to a particular research question
(Day & Bobeva, 2005). Further critical panel design decisions also include careful
consideration to maintain a balanced expression of different study contexts to ensure
confidence in the study results (Garrod & Fyall, 2005). Garrod (2012) suggested guidelines to
support reliability and validity of individual Delphi rounds, stressing that is important to
maintain a valid panel of experts considering its size and composition in the initial as well as
the final round of the study.

2.3.2 Implementing the Delphi method
The quality of the Delphi results is directly linked to the design of the process (Okuli and
Pawlowski, 2004). Figure 2-1 details the stages and tasks adopted in the study.
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Preparation
Sept 2016 - Jan 2017
Round 1
Jan 2017 - Feb 2017
Round 2
Mar 2017 - Aug 2017

Contacting panellists via
phone and email;

Invitation letter and
consent form sent incl.
study aims and objectives
as well as clarification of
requirements

Two scoping questions
are sent to participants

Delphi Round 1 responses
collected and synthesised
(responses received from 91%
(n=20) of participants)
Round 2 documents developed
(Task 1 and Task 2)

Research Question 1

Research Question 2

Task 1 - Researchers extract
list with stakeholders sharing
responsibility for safety from
Delphi Round 1 responses;
summary tables created and
sent to panel for review

Task 2 - Researchers extract
thirty (n=30) attributes that
influence responsibilitysharing from Delphi Round 1
responses; sent to panel for
review and comment

Round 2 - Task 1: responses
received from 73% of
participants (n=16)

Round 2 - Task 2: responses
received from 73% of
participants (n=16)
Three dimensions identified
that define responsibilitysharing across different sites;
summary document created
and sent to panel for review

• Agreed with results: 6
• Agreed with comments: 10

Round 3
Aug 2017 - Dec 2017

Expert panel established
consisting of employees
of governmental
protected area
management authorities
(n=22)

Consensus 1
Summary tables
refined for final
report based on
comments provided

Researcher sends conceptual
framework created from
responses to Task 2 for
review
Responses received from
56% of participants (n=12)
• Agreed with comments: 8
• Agreed with minor
modification requests: 3
• Agreed but operational
usefulness questionned: 1

Consensus 2
Dimensions refined
for final report
based on comments
provided
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Figure 2-1 Representation of the
Delphi process adopted in this study

In order to answer the research questions, expertise in this study was defined by a person’s
knowledge and experience in relation to visitor risk management issues in protected areas in
Australia. Protected areas in Australia are governed by both federal and state legislation and to
populate the expert panel, each state agency responsible for the management and governance of
protected areas (i.e. usually the Parks and Wildlife Service of each state) as well as the federal
body overseeing national parks of specific commonwealth importance (i.e. Parks Australia)
were invited to participate (Figure 2-2). The selection criteria required Delphi participants to
be:
(1) Currently be employed by any Australian protected area management agency for
at least 5 years;
(2) Currently be or have been heavily involved in the management of visitor risk
within protected areas and nature reserves as part of their professional role within
this agency; and to
(3) Have a great understanding of the wide variety of natural landscape forms, the
variety of different environmental hazards posing risks to visitors, and the various
ways visitor risks are managed at different visitor sites within their tenures.
For the current study a panel size of about 20 members was determined as being appropriate,
following recommendations of Baker, Lovell and Harris (2006) and Okoli and Pawlowski
(2004). In order to capture the various geographical differences and consequently a variety of
different approaches to manage visitor risk in protected areas, each agency was requested to
propose a minimum of two (and a maximum of four) research participants based upon the
expertise criteria specified above. The final Delphi panel consisted of twenty-two (N=22)
VRM professionals from eight agencies. The geographical and organisational distribution of
the panel is detailed in Figure 2-2.
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Figure 2-2 Delphi panellists and associated management agencies

For this Delphi process, the criteria specified at the beginning of the study included that the
panel: (1) should comprise at least 50% of the total panel size, and (2) should comprise at least
one participant from each participating agency. If one of these panel criteria were no longer
met, the study would be terminated (see Garrod & Fyall, 2005; Donhoe & Needham, 2009;
Garrod, 2012).

2.3.3 Delphi rounds
Round 1: Scoping questions
The first round of the Delphi was explorative in nature (see Donohoe, 2011) and was designed
to obtain participants’ reflections on VRM issues and responsibility for safety in protected
areas. An email was sent to participants, asking for response to following questions:
(1) Who do you think is responsible for visitor safety in protected areas, and why?
(2) Supposing responsibilities are shared between land managers and visitors, do you
think that responsibility-sharing levels of each party might be different at various
areas within your state? Why?
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The email reiterated that individual responses would be utilised in a summarised format to
inform subsequent email rounds. Responses to Round 1 were received from 20 participants
(91%), with individual response length ranging between 111 and 3,027 words. Responses to
the questions were uploaded to QSR*NVIVO11 to classify, sort and arrange data. Using the
guidelines proposed by Brady (2015), thematic analysis was employed as the main method to
analyse Delphi content.
Round 2 - Task 1: Responsibility for visitor safety
In relation to the first research question, the responses to Round 1 were examined and
stakeholder responsibility was identified. The rationale for stakeholder responsibility was also
recorded. A summary of responses was provided to the panel for further refinement. Round 2 Task 1 responses were received from 16 experts (73%). Six agreed to the information as
collated without any changes and ten panel members agreed with minor wording
modifications. Consensus to the first research question was achieved with results provided in
section 4.1 of this article.
Round 2 - Task 2: Responsibility-sharing across visitation contexts
Round 1 responses were re-examined for the second research question with the intention of
defining how site attributes may influence the responsibility-sharing expectations. Conceptual
labels were attached to individual responses, generally on a phrase or sentence basis, and
categorised. Thirty site attributes were identified that influenced differences in responsibilitysharing in protected areas, which were grouped into six themes (for a more detailed description
of this process see section 4.2 of this article).
The attribute groups were provided to Delphi panellists for further evaluation. Here, panel
members were asked to reflect on each attribute based on their importance within
responsibility-sharing considerations and how it would differ across different setting types (i.e.
highly managed, moderately managed, or marginally managed for visitor risk). Responses to
Round 2 - Task 2 were received from 16 panel members (73%).
Round 3: Consensus
Responses to Round 2 - Task 2 were analysed applying thematic coding principles to
conceptually understand response patterns (Brady, 2015), also numerically coding attribute
importance expressed by panellists. A summary table was created for participants to review in
Delphi Round 3, which included a brief explanation how the themes were extracted and how it
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forms part of VRM processes as guided by the Australian Standard AS/NZS 31000:2009 Risk
Management: Principles and Guidelines (i.e. defining the risk management context).
Responses to Delphi Round 3 were received from a total of 12 panellists (55%). Of those, 11
approved the themes and suggested minor alterations of wording to improve clarity. One
panellist was reluctant to comment on Round 3 and noted that he had expected a more diverse
application that shared responsibility amongst land managers, tour operators, promotors and
the visitors themselves. Further communication with this participant included a reiteration of
the scope of the Delphi study and a suggestion for further research endeavours.
Whilst the final round is characterised by a decrease in the number of participants, the panel
still met the guidelines specified at the beginning of the study to maintain reliability and
validity of results. The panel comprised at least 50% of members that were initially selected
and included at least one person from every agency. Consensus to the second research question
was achieved with results provided in section 4.3 of this article.

2.4 Results and discussion
2.4.1 Responsibility-sharing in protected areas
Visitor risk and safety are critical considerations for managing agencies of recreational
protected areas and all Delphi panellists acknowledged their role responsibility for keeping
visitors safe. A summary of the various reasons why responsibility for safety is shared is
provided in Table 2-1.
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Table 2-1 Stakeholder groups responsibility-sharing in protected areas
Stakeholder

Reasons for sharing responsibility for visitor safety

Protected area
management agencies

Legal requirements and liability
 Legal obligations and liability (coronials, laws, regulations, policy,
procedures, standards and/or guidelines referring to both,
organisational as well as AS/NZS or ISO standards)
 Moral duty of care and showing genuine concern
 Licensing system for commercial operators
 Public expectations (e.g. media, society structures)
Superior knowledge
 Awareness of legal requirements
 Specialist knowledge of area, incl. hazards and risks (experience,
training, inspections)
 Awareness of incident history
 Awareness of type of visitor / type of behaviour undertaken
Provision of services/infrastructure
 Facilitating and promoting access (particularly when involving fees)
including provision of on-site infrastructure
 Targeting specific visitor groups (e.g. potentially inexperienced)

Other government
agencies, incl.
emergency response






Commercial operators

 Legal obligations and liability (e.g. codes, standards, licensing
requirements)
 Market drivers (e.g. poor safety history may discourage clients)
 Specialist knowledge of area and activity, incl. hazards and risks
(experience, professional training)
 Actively facilitating activity (involving a contract)
 Direct contact with visitor groups (e.g. safety information
dissemination)

Media sources, incl.
commercial websites
and social media

 Moral obligation stemming from dissemination of information
(potentially contradicting to official safety advice)

Visitors

Legal obligations (i.e. executive departmental services such as police)
Specialist ability to respond to emergency situations
Specialist knowledge of hazards and risks
Moral obligations (e.g. facilitate responsible community culture)

Legal requirements and liability
 Legal obligation (coronials and laws in relevance to personal
responsibility for own safety)
 Moral obligation (negative externalities of risk-taking and
injury,e.g.e.g. affecting other people, possibility to be imitated by
others)
Direct influence on risk level





Choice of activity undertaken or location visited
Choice of information source (credibility)
Choice to accept/disregard formal safety advice
Land managers have limited ability / resources to mitigate all risks
(reasonability, practicality, cost), reliance on visitors’ conscious
contribution towards safety
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Responsibilities primarily arose as a result of occupier’s liability laws and the direct facilitation
and promotion of visitor access to areas they manage, as explained by a Western Australian
(WA) panellist, “the Department ... is deemed to be the occupier as it has control or manages
the land for which the Department is responsible for.” More generally speaking, a Queensland
(QLD) panellist outlined that “where the protected area manager has facilitated access to the
area, and particularly when the hazard arises from the land managers actions and infrastructure,
a substantial responsibility sits with them”. In addition, responsibilities were based on the
specialist knowledge of hazards and associated risk factors, with the legislated requirement
extending to minimise the potential for the occurrence of future incidents based on this
knowledge. This point was raised by a panellist from South Australia (SA), noting that “after
all, the land manager should have superior local knowledge/experience of the potential hazards
present in a particular area and therefore is well placed to reduce the risk these pose to the
unknowing visitor”. Management agencies are aware of previous visitor incident occurrences
on the land they manage and generally have a good idea on the characteristics of people
visiting the area as well as the type of behaviour visitors participate in. As described by a
panellist from Victoria (VIC): “a park agency relies heavily on the state of knowledge, trends
and instances of incidents, near misses and hazards in order to determine the extent … of risk
in the planning process”. Most agencies have training programs put in place helping ground
staff to make informed (and legally defendable) VRM decisions on a daily basis and
investigations and associated review of mitigation strategies are utilised to improve this
knowledge on an ongoing basis.
One panellist from VIC noted that responsibility can be very complicated, with “responsibilitysharing ... dictated by this myriad of established law, regulation, policy, procedure, standards
and/or guidelines”. A panellist from New South Wales (NSW) further described the complex
nature of responsibility in protected areas, in that “sometimes it takes a coronial inquiry [sic]
and a mass of appeals to determine the proportions of legal responsibility for a single
circumstance”. In addition, legal responsibility may sometimes be superseded by societal
expectations of what ‘ought’ to be done, as mentioned by a panellist from NSW: “Outside of
the legal responsibility, society and the media may independently determine if the victim,
family, friends, political parties, community group, government agencies and land managers
are particularly accountable.” Here, legal and moral responsibility considerations can be
intertwined, as described by a panellist from WA: “I strongly believe that the land manager has
some moral responsibilities to ensure visitor safety on the lands it manages – I regularly ask
myself the question ‘Are we doing all that is possible to ensure the safety of visitors in this
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case?’ or in the event of an incident ‘Did we do enough?’ - Depending on the answer I get,
depends on how good a sleep I get at night!”.
Yet, Delphi panellists suggested that other stakeholder groups also share responsibility for
visitor safety. Stakeholders identified by the panel included (1) other government agencies, (2)
commercial tourism operators, (3) tourism media sources, and (4) visitors themselves (see
Table 2-1). Firstly, besides the park management agency, other government agencies were
deemed central to the development and operation of an effective risk management and incident
response system. This was due to their relevant specialist knowledge of particular
environmental hazards and/or their specialist ability to manage visitor risk and to respond to
incidents as they occurred. For example, one panellist from WA described how the agency
referred to the expert knowledge of another government agency in relation to public health
parameters associated with managing the water quality of natural water bodies located within
their tenure. Given that the land managing agencies facilitated access to the water for
swimming purposes, new responsibilities arose with the need to ensure that water quality
would be safe for visitors to swim.
In addition, it was identified that other tourism stakeholders play an important role in the
management of visitor safety. For example, a Tasmanian (TAS) panellist pointed out that
“charging a fee for use generally increases the responsibilities of the service provider”, and a
participant from NT also noted that “in many parks, there is also an onus of responsibility on
commercial tour operators in relation to the safety of their clients”. This panel member from
NT further explained that “there are numerous examples that have been through the judicial
process that have shown the responsibility for safety is shared by the tour operator and the park
management agency”. Based upon a licensing permit system, commercial operators have a
mandatory obligation for visitor safety that is also dependent on how the park is managed
overall.
With a view on information dissemination, panellists also suggested that responsibility should
extend to include the moral obligations of tourism institutions promoting tourism and
recreation within protected areas. A Victorian panellist was concerned that “many visitors now
get their information and primary motivation to visit from third party sources that are
increasingly out of the control of the land management agency”, with a WA panellist
describing incidents occurring at a dangerous remote site that is “heavily marketed and
promoted by [a tourism organisation] … through various media outlets”. Tourism media
sources may be in the form of social media and tourism marketing institutions as well as local
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business websites which have the potential to reduce protected area managers control of
information flow, particularly with regard to visitor safety.
Most importantly, however, Delphi participants focused on the responsibility-sharing
complexities between themselves (i.e. the land managing agency) and visitors; or between
those at risk and those in authority, as conceptualised by McLennan and Handmer (2012). All
panellists stressed that visitors have an obligation to accept responsibility for their own safety,
especially when their behavioural choices affect the safety of others.
A reoccurring theme throughout the Delphi discussion was the management of risk in light of
expectations of both individual visitors and the broader socio-political structures. A participant
from WA noted that managing risk of injury presents a particularly tricky situation in times of
societal change: “During the course of time … there has been a culture created where products
such as toys, motor vehicles, food … and other daily commodities are all packaged and
promoted as safe – safe for the family to drive in, safe for your health, safe for your child to
play with – so when visitors to a protected area arrive… there is a preconceived thought
process that the area … has been checked and cleared of any safety risks and as such, personal
responsibility does not enter their minds”.
The notion of responsibility-sharing as suggested by Delphi participants included the need for
visitors to: be informed; evaluate their own capabilities; and anticipate, accept and prepare for
risks for a particular site. Visitors are expected to comply with the directions and safety advice
provided, with a VIC panellist expressing frustration in that “visitors often see communication
of risk … as an attempt to exclude access or prevent their enjoyment … [which] can result in
vandalism and destruction of infrastructure … that are genuinely provided to contribute to the
management of risk”. Nevertheless, given that protected area management agencies also have a
statutory requirement to manage recreational protected areas for nature conservation purposes,
Delphi panellists explained that visitors ultimately need to accept that there are a variety of
environmental hazard conditions the agencies cannot control. One panellist from SA argued
that “the land manager can only ever do so much to mitigate the risk that potential hazards pose
to visitor safety without entirely fencing off or bulldozing the entire natural environment”,
requiring visitors to exercise situational awareness and care.
An inventory of the relevant obligations of protected area management agencies and visitors as
identified by Delphi panellists is provided as an Appendix to this paper.
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2.4.2 From responsibility-sharing to visitation context
McLennan and Handmer’s (2012) responsibility continuum models responsibility-sharing
along two extremes where the visitation context contributes to different levels of
responsibility-sharing between protected area managers (i.e. those in authority) and visitors
(i.e. those at risk). In line with the second research question, the Delphi study continued with a
second stream of inquiry (see also section 3.3 of this artcle; Delphi Round 2 - Task 2). Delphi
participants noted that there are a variety of situational triggers that contribute to variation in
the sharing of responsibility.
The Australian and New Zealand Risk Management Standard (AS/NZS ISO 31000:2009)
indicates the requirement to define the context prior to development of risk management
processes. Delphi panellists described how their responsibility is shaped relative to the context
of the protected area under their management, also describing that there are a variety of
situational triggers which contribute to different levels of responsibility-sharing. Each
protected area can be defined by its unique combination of environmental, social and
managerial characteristics (e.g. Parkin et.al, 2000). McDonald (2003, p.40) noted that, from a
legal point of view, “the less natural and the more manicured the state in which an area is
maintained, the more likely it is that managers will be expected to neutralise [sic] danger”.
Similarly, Tuler and Golding (2002) found that the level at which visitors accept responsibility
for their safety tends to differ depending on whether visitors recreate in more versus less
developed park contexts. Rickard (2012), in her comprehensive investigation on responsibility
attributions of accidents in US national parks, also differentiated between two levels of park
development as she proposed a shared responsibility construct involving both the various
obligations of both visitors and managers to preventing incidents in parks. Whilst these authors
highlight the importance of contextual factors that influence how responsibility is shared in
recreational protected areas, no clear description has been available of how these differences
should be defined.
In an attempt to investigate how different site contexts influence responsibility-sharing, a total
of thirty attributes were extracted from the responses (see also section 3.3 of this article). These
were divided into six thematic groups, which were returned to the panel. The groups refer to a
site’s (1) remoteness, grouping attributes such as the proximity to urban areas, accessibility and
the level of visitor interaction; (2) site development, grouping attributes such as the magnitude
and appearance of built infrastructure and service delivery provided; (3) promotion, including
attributes such as the level of site promotion and the type of visitor targeted; the (4) type of
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visitor, considering their level of experience and skills, level of site awareness, or expectations
of safety provision; the (5) type of activity, including attributes on the type or difficulty of the
recreational opportunity; and (6) site risk, including attributes concerning the level of risk
exposure, the obviousness of hazards, or the incident history recorded for the site.
Analysis of panellist responses revealed that these six groups were not of equal relevance in
terms of defining the context as specified in the Standard. The attribute groups relating to the
type of visitor and the type of activity were excluded because these were identified as being a
consequence of the (responsibility) context. Attributes directly relating to the site risk
assessment were also excluded from the results because risk level assessments represents a
separate management process as opposed to establishing the context. Figure 2-3 highlights the
three attribute groups that were identified to influence the (responsibility) context, namely
remoteness, service development and promotion. Here, Delphi participants emphasised that
aspects defining the site context represent an additional, yet separate, process in standardised
VRM processes. In other words, establishing the context is guided by aspects that determine
how a given risk situation should be approached, with the responsibility-sharing domain
ultimately determining the level of management that is appropriate for a site.

Type of Visitor

Type of Activity
Remoteness
Site Development

Establishing
the site context

Promotion

Site Risk

Responsibility
-sharing

Visitor Risk
Management

Site Risk
Assessment

Figure 2-3 Simplified graphical illustration the six thematic groups within visitor risk
management process

The three attribute groups and their description were returned to panellists for feedback in
Delphi Round 3. Following suggestions received in this final Delphi round, the three groups
will be referred to as site ‘dimensions’ hereafter, with ‘remoteness’ now referring to the
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‘geographical dimension’ and ‘site development’ being changed to ‘service dimension’ to
reflect the panellists’ recommendations.

2.4.3 Site dimensions affecting responsibility-sharing
According to Delphi panel participants, the visitation context of an area viewed through the
lens of responsibility-sharing varies relative to the following three situational dimensions: (1)
the geographical dimension including spatial as well as functional accessibility; (2) the service
dimension - park infrastructure and the level of on-site risk information provision; and (3) the
marketing dimension - promotional efforts and the type of visitors targeted.

Geographical dimension
The geographical dimension is characterised by the amount of effort required by the visitor (or
emergency response) to access a site. This dimension refers to the real or perceived remoteness
of an area as a consequence of being distant from structures, populations and activities of
modern civilisation (Boller et al., 2010). The geographical dimension affects responsibility
because differences in remoteness affect the number of visitors as well as the types of visitors it
attracts. Greater management responsibility exists for sites that are conveniently accessible by
a variety of visitor types, including opportunistic/ uninformed visitors.
Both, spatial accessibility as well as functional accessibility should be considered. Spatial
accessibility refers to the geographical proximity to (urban) infrastructure and associated
services in combination with the required travel time to reach a site. Whilst the main focus is
on the distance visitors tend to travel in order to reach their destination and the quality of
service in the surrounding municipalities. Functional accessibility refers to the physical and
functional access to a protected area. The functionality relates to the level of difficulty of
access such as the effort / equipment / skills required to visit a site, as well as the length of time
visitors have to prepare themselves before the trip.

Service dimension
The service dimension includes both, park infrastructure and on-site risk information. It is
defined by the extent, apparentness and complexity of modification and infrastructure in an
area. The service dimension includes the direct or indirect facilitation of guidance through face
to face means or strategically placed infrastructure and messaging such as signage. The extent
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of infrastructure is based on presence/ absence and type/ style of facilities and the extent they
are blended into the natural environment. Facilities to consider include toilets, showers,
barbeques and other social infrastructure, trails and lookouts, drinking water or electric lighting
availability, but may also include invisible services such as mobile telephone coverage
provision. The presence/ absence and type/ style of visitor centres or other commercial
operations, as well as on-site risk information provision, consisting of a mix of interpretive,
educational or rule enforcement messages also need to be considered. Whilst this latter aspect
mostly refers to signage provision, it may also include presence of staff and staff advice (e.g.
presence of staffed entry, or ranger presence within protected area boundaries).
The service dimension influences responsibility-sharing because it affects the magnitude and
manner of site usage (Puustinen et al., 2009). This dimension also influences expectations of
visitors, in that the more developed an area appears, the higher the expectations of visitors in
terms of safety management (Gstaettner, Rodger & Lee, 2017). Consequently, if sites are
perceived to be highly managed with pathways, shelters, signposts or warning messages,
visitors are likely to have greater expectations towards protected area managers to ensure
safety provision (Rickard, 2014).

Marketing dimension
Marketing and promotion as relevant to responsibility-sharing in VRM can be defined in terms
of the efforts undertaken by land management agencies to invite visitors to a site. The
importance of promotion in responsibility-sharing rests on the duty of care owed by anyone
inviting, expressed or implied, a person to enter or use publicly managed premises (McDonald,
2003). According to research participants, the act of inviting visitors to a natural area
effectively turns protected areas into a tourism product with responsibility for visitor safety.
Moreover, the level of promotion directly affects the agency’s responsibility to manage visitor
risk as it influences visitors’ expectations of risk management.
Both the extent of promotion as well as the type of visitor targeted need to be considered. First,
the extent of promotion may be evaluated in terms of its depth and breadth. The depth of
promotional distribution relates to the catchment area of promotional material (ranging from
only localised promotional efforts to international reach). The breadth of promotional efforts
related to whether an area is only part of a broad scale landscape tourism marketing strategy or
whether a site is specifically promoted as a tourism attraction. Second, the type of visitor
targeted should be considered, as the invitation of particular visitor groups may require
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different safety considerations. Different types of hazards may present different risks for
different visitor groups. Aspects to consider include whether and to what extent a site is
promoted to people who may not be experienced with local hazard conditions (e.g. first-time
visitors) or whether the site is a popular site used by families with children.
This marketing dimension includes promotional efforts external to the agency as they influence
visitor expectations and behaviour. The Delphi participants identified the lack of control of
information provided by external parties as a major challenge to risk management associated
responsibility considerations. They indicated that consistent messages relating to visitor safety
in protected areas across a variety of information sources is crucial for the future success of
maintaining visitor safety in national parks (Saunders et al., 2019). Management
responsibilities still arise if a site promoted via social media attracts many (or certain groups
of) visitors that need to managed. The inclusion of external information sources in management
considerations enables internal awareness creation for land managing agencies and their VRM
planning and operation.

2.5 Conclusion and future research
Responsibility is a fundamental social phenomenon, where relationships are constructed
between social units of varying interdependencies (Auhagen & Bierhoff, 2001). In this paper,
responsibility-sharing applicable to the management of visitor risk in recreational protected
areas was examined. Two streams of inquiry were followed. The first focused on the reasons
why there are various stakeholders sharing responsibility for visitor safety in protected areas.
The second stream explored expert opinion on the attributes of site contexts and how they
impact responsibility-sharing when managing visitor risks in protected areas.
Given that the internal versus the external attribution of responsibility of an outcome is an
long-standing element in attribution theory application and beyond, the finding that there are
multiple stakeholders sharing responsibility for safety in protected areas contains few surprises.
This study provides a new approach to the investigation of responsibility-sharing in protected
areas. The Delphi approach allowed experts to whittle down and define the reasons as to why
there are multiple stakeholders involved through the use iteration. The Delphi collaboration
also enabled exploration of how responsibility-sharing varies across different settings by
identifying site attributes that define the (responsibility) context of a managed site. This
iterative Delphi process gave panellists the opportunity to modify synergised content, resulting
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in a clear outcome within which VRM can be planned and operationalised in Australian
protected areas.
The notion that the context of recreational settings is defined by their bio-physical, social and
managerial attributes has been the focus of recreation research for a long time (Williams,
2007). The contribution of this current study rests on its connection to responsibility-sharing
when defining the context of a setting. Management of risk is a systematic approach outlined in
the Australian and New Zealand Standard (AS/NZS ISO 31000:2009). All park management
agencies in Australia are mandated to manage visitor risk as specified in this Standard. The
context of park settings as defined within this standardised process determines the priority of
attention given to risk within management decisions. For protected area managers, a definition
of the (responsibility) context is used to determine appropriate management approaches in
order to evaluate existing management and to set objectives for future management strategies.
An expert panel consisting of risk management professionals employed by a total of seven
protected area management agencies in Australia provided the data for this study. Through an
iterative series of email-based exchanges, three site dimensions were identified. These
dimensions can be used to describe how and why responsibility-sharing levels can shift
between those at risk (i.e. the visitor) and those in authority (i.e. they themselves as the land
managing agency). The geographical dimension influences the responsibility domain because
more accessible areas tend to attract a greater number of and a greater diversity of visitors, with
the consequence that greater differences in visitors’ capability and experience levels need to be
considered in VRM decisions. The service dimension influences the responsibility-domain as it
affects the expectations that visitors have of how managers take responsibility for risk. Finally,
the marketing dimension is of significance in responsibility considerations because, whether
explicit or implied, an increasing effort to invite visitors to a site, results in expectations are
that a level of safety is provided by site managers.
This study did not set out to revise or develop a ‘one size fits all’ decision-making tool to
manage visitors in protected areas. Protected area management agencies have considerable
expertise and already use an array of policy and planning mechanisms to assess and manage
risk. Moreover, each agency operates within a different political and policy environment and in
some cases the risks to visitors are very different between agencies managing very different
types of natural environments. The results of this study represent an important conceptual
progress within VRM planning and implementation processes. The three dimensions identified
in this study begin the standardised risk management process in order to define the context,
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which then informs risk management decisions. Applying these dimensions to define the
context supports a new and simple way of thinking about responsibility-sharing in protected
areas. It also provides conceptual guidance for management agencies to systematically
establish responsibility parameters and appropriate resourcing to identify an acceptable level of
visitor risk management response. Site assessments using these conceptual dimensions may be
used to inform planning and policy decisions, giving considerations to the various stakeholders
involved as well as the influencing factors of responsibility-sharing across a variety of
visitation contexts.
A natural progression of this work could be to conduct case reviews between sites to assess
how responsibility-sharing differs between the responsibility dimensions. The experts in our
Delphi study indicated that there were differences, whilst it was outside the scope of this study
to determine exactly what those differences are. A further area of interest and potential for
further study is how visitors perceive differences in responsibility-sharing across the three
dimensions of site context. Given that the perceived responsibility for safety represents an
important moderating variable in people’s decision-making when faced with a risk situation
(Mulilis & Duval, 1995), such research would be of substantial capacity to contribute towards
reducing incident occurrence in protected areas. It would also be an interesting study to analyse
coroner’s reports that discuss the how the burden of responsibility was divided when fatal
incidents occur. An examination of coroners’ discussions, with a focus on the dimensional
differences between sites of fatal incidents, could provide legal interpretations of risk sharing.
Finally, current research on commercial adventure participation suggests that individuals feel
safe and believe in the tour guide competency to manage risk (Gstaettner, Lee & Rodger, 2018)
and it is timely to determine if this perception has also spilled over to non-commercial
contexts.
There is much work to be undertaken in terms of responsibility for managing risks in
recreational protected areas. The three dimensional model developed in this paper adds to this
work both conceptually and practically. The conceptual dimensions for site evaluation offers
immediate potential for protected area managers operating under the Australian and New
Zealand Standard ISO 31000 and the model may also be tested under other international
jurisdictions. The results presented in this paper will assist agencies to systematically consider
wider circumstances relevant in visitor risk management decisions across a wide variety of
different hazard conditions. This approach aims to resolve the many inconsistencies that exist
between the various approaches of managing visitor risk in recreational protected areas. Given
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that the three dimensional model for defining the context of a recreational protected area are
based on views and opinions of protected area managers in Australia, we encourage protected
area managers and researchers to test this model in other parts of the world.
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2.7 Appendix to the paper
Responsibilities of land managing authorities as well as visitors in the management of
visitor safety in recreational protected areas.
Stakeholder
Protected area
management
agencies

Relevant obligations
✓
✓

✓

✓
✓
✓
✓
✓
✓
✓
✓

✓
Visitors

✓
✓
✓

✓
✓
✓
✓

Comply with relevant civil liability legislation
Establish holistic Visitor Risk Management System (incl. regularly review in order
to adapt to social or environmental changes) and a ‘living’ organisational culture
supporting proactive risk management processes
Risk identification, assessment, mitigation & control (obvious risks vs inherent
risks; considering reasonability, significance and practicability in risk management
decisions)
Effectively respond to (and prepare for) emergency situations
Follow-up on any hazard or incident reported by visitors and, where necessary
make any corrective actions
Establish knowledge base and capabilities (i.e. incident register, staff/volunteer
training, visitor research, sharing information)
Establish linkages to other agencies in order to manage a comprehensive incident
register
Ensure that facilities are ‘fit for purpose’ complying with relevant building codes
and standards, including regular maintenance and site inspections
Manage risks associated with departmental works in accordance with visitor risk
management systems in place
Establish and maintain permit & licensing system for commercial operators
emphasising visitor safety (incl. monitoring)
Provide information / advice / warning as relevant to (risk of) sites and associated
activities in accordance with appropriate design standards for a variety of visitors
(pre-visit and on-site); also includes consideration of external information sources
Setting expectations and experience awareness for visitors (e.g. trail design and
categorisation)
Take reasonable care for their own health and safety and that of others
Comply with directions and safety advice provided
Be informed, anticipate, accept and prepare for risks in relation to the
environmental characteristics of an area, recognising that natural environments
open to the general public can present risks that land managers cannot control
Make informed choices based on individual or group skills / abilities / physical
conditions
Undertake visits in the context of experience / infrastructure provided
Accept increased responsibilities associated with unguided/guided adventure
activities and associated risks
Report any hazards/incidents to the Land Management Agency
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3 THE RISK OF INJURY IN
WESTERN AUSTRALIA
Introduction to the chapter
The previous chapter (Chapter 2) explored the concept of responsibility as a relational concept,
where multiple stakeholders have a shared obligation to reduce the risk of visitor injury in
recreational protected areas. It found that management agencies have the obligation, inter alia,
to assess visitor risk and identify potential dangers and to establish a comprehensive
knowledge base where incidents are recorded, analysed and acted upon. From that forward,
addressing the second research objective, this chapter (Chapter 3) provides an epidemiological
examination of the extent and nature of visitor injury and death, this time particularly focusing
on recreational protected areas in Western Australia.
Western Australia is the largest state of Australia, with a land mass of 2.5 million square
kilometres of diverse geography. The state contains a unique blend of geological, biological
and climatic features that combine to form an environment with a diverse set of nature-based
tourism opportunities. The Kimberley Region in the very north of Western Australia has a
tropical monsoon climate and is marked by its remoteness and its steep-sided mountain ranges
and gorges. The Pilbara Region, comprising much of the rest of the state’s northern half, is
characterised by its dry climate and ancient geological landscape features. In contrast, the
south-west of the state is marked by its close proximity to coastal urban areas, has a
Mediterranean climate and is famous for its old-growth forests and caves.
Consequently, risks to people engaging in nature-based tourism and recreation activities in
Western Australia are just as diverse. Dangerous wildlife such as venomous snakes, spiders,
jellyfish and crocodiles can be more relevant risk factors in some regions than in others.
Specific hazardous landscape features such as slippery rocks or steep cliffs along its coast
49

might be associated with unintentional slips and falls. Prolonged exposure to extremely hot
weather conditions may cause visitors to suffer severe dehydration requiring hospitalisation
and the risk of death. Remoteness and long distances from medical facilities can complicate
emergency response capabilities and escalate costs.
With the aim of this thesis to explore the complex relationship between risk and the
responsibility to manage risk, it was necessary to understand risk in terms of the frequency,
nature and severity of injuries occurring in these areas managed for visitation. Having
interacted with the Parks and Wildlife Service in various capacities during the last ten years as
a tourism intern, park information officer and research student, a professional relationship of
trust was established and the department granted access to (de-identified) information on
visitor incident occurrences and annual park visitation over a six-year period (from 2011/12 to
2016/17). By applying a quantitative approach to measure visitor risk, I was able to investigate
where incidents occurred most frequently and determine the probability of a visitor getting
injured when incident data are combined with the park’s visitation volume. Compiling and
analysing this data supported park management to improve design and implementation of
emergency services programs and to enhance targeted injury prevention efforts across the
State. With this descriptive epidemiological study, ten areas of high visitor risk management
priority were identified; these served as a guide to select suitable study areas for the three
subsequent papers presented in this thesis.
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Visitor incidents in Western Australian protected areas, 2011–2017
Abstract:
Introduction: Protected areas in Western Australia are a significant resource base for
nature-based tourism and recreation. Visitor incidents are of special interest to managers
of these areas because of concerns regarding public safety. The ongoing monitoring and
analysis of visitor incidents plays a major role in reducing incident occurrence.
Methods: Incident data recorded by the Parks and Wildlife Service from July 2011 to June
2017 were analyzed for an overview of trends and patterns of incident occurrence. For
parks of highest incident frequency, the level of risk experienced by visitors, combining
incident probability and severity, was determined.
Results: A total of 459 visitor incidents were recorded, 77±11 per year. Minor incidents
accounted for 48% of incidents, 43% were major, and 8% were fatal. Trip/slip incidents
were most frequent. Fatalities were mostly falls from a height or water-related incidents.
Karijini National Park (highest number of incidents) and Ningaloo (highest number of
fatalities) were identified as priority areas for managing visitor risk. The greatest
individual visitor risk values were calculated for Mitchell River and Karijini national
parks.
Conclusions: Recreational injuries are of great concern to the Parks and Wildlife Service
in Western Australia. Quantifying and categorizing visitor incidents helps to understand
the trends and patterns of incident occurrence in protected areas, and priority areas for
targeted visitor risk management intervention can be identified.

3.1 Introduction
Protected areas are spatially defined natural lands and waters that are managed, through legal
or other effective means, for protection and conservation purposes.1 In Australia, protected
areas include national parks (NPs) and marine parks, managed forest areas, regional parks,
nature reserves, and other conservation areas. These areas are considered a significant natural
resource-base for tourism and recreation activity, providing opportunities for visitors to engage
in a wide variety of nature-based activities.2
More than half of Australia’s protected areas are publicly owned and governed by both federal
and state legislation. Government agencies, usually the parks and wildlife services of each state
and territory, are responsible for the management of those areas, with a federal body, Parks
Australia, overseeing national and marine parks of national importance. These agencies are
responsible for over 7000 protected areas that cover more than 660,000 km2 (255,000 mi2).
These protected lands and waters are managed for conservation purposes as well as to provide
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quality visitation opportunities for local visitors and tourists. Managing risks to visitors and
preventing incidents and accidents are also part of park management agencies’ duty.3
Visitors to protected areas expose themselves to a variety of environmental hazards and the risk
of injury or death. Under Australian legislation, protected area management agencies owe
visitors a duty of care when they provide access to these areas for visitation purposes. Owing to
the size of Australia’s landmass and its inherent variance in topography, vegetation, and
climate, government agencies have to consider a variety of possibilities visitors might
experience harm. Research has identified drowning, falling from an elevated location (a cliff),
or prolonged exposure to hot weather conditions to be some of the leading causes of
environmental deaths in Australia.4–7 The potential for harm is magnified when international
visitors find themselves in unfamiliar environments or participate in unfamiliar activities
during their visit.8
Protected area management agencies in Australia collect data on visitor incidents and accidents
as part of their mandate. However, data collection and analysis are inconsistent and results are
rarely made available for public review. Previous research emphasized the difficulty of finding
publications investigating trends and patterns of incident occurrence in Australian protected
areas, which are preferably associated with positive regeneration of physical and emotional
health rather than potential trauma and death.9 One study attempted to explore park incidents in
the state of Victoria and the implications for park staff mental health and well-being; however,
this research was hampered by the fact that data records were incomplete or difficult to access.9
This study attempts to gain insight into trends and patterns of incident occurrence in Western
Australia (WA) to understand the extent of the problem management agencies face. WA is the
largest state in Australia, with a land mass of 2.5 million km2 (9.7 million mi2). The Parks and
Wildlife Service (PWS) manages a total of 1016 protected areas across the state, covering a
total area of 250,000 km2 (97,000 mi2), which includes about 100 NPs and 17 marine parks as
well as a large number of small regional park areas and remote nature reserves.
Each of these parks is characterized by unique geographic and climatic features, ranging from
remote park locations amidst hot climatic conditions in the north of the state to urban or oldgrowth forest parks in the state’s south. The magnitude of recreational activity and associated
visitor management varies across the state. Overall, visitation has been steadily increasing over
the years, with the number of visits nearly doubling from 12 million reported for 2007 to just
over 20 million in 2017.10 With increasing visitation, the risk of litigation is a growing concern
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to agencies, as is the increased financial burden of maintaining a functional emergency
response system across the state.
Risks to visitors in WA protected areas are managed in accordance with the principles
prescribed in the AS/NZS ISO 31000:2009 Risk Management Standard11, consisting of a cyclic
process of risk identification, analysis, evaluation, treatment, risk monitoring and review. Since
the appointment of a designated staff member in 2010 to coordinate visitor risk management
(VRM) issues within the state, more effort has been given to the recording and analysis of
incident data. Information on trends and patterns of incident occurrence is used in the
evaluation of current risk management approaches, supporting the identification of ways in
which risk management strategies can be improved and providing an empirical justification to
change policy and procedures.12
Ongoing monitoring and analysis of visitor incidents play a major role in identifying visitor
safety concerns and reducing incident occurrence in the state. Current risk management
approaches include the strategic placement of signage, response equipment availability and
improvements in the delivery of risk and safety messaging in promotional materials. Close
collaboration with local emergency services and tourism operators supports the development of
a coherent picture of incident occurrence and to improve emergency response. The goal of this
study is to explore trends and patterns of visitor incident occurrences and to identify priority
areas for managing recreational risk.

3.2 Methods
3.2.1 Study context and data sources
This study concerns visitor incidents occurring on WA lands and waters managed by PWS. A
visitor incident is defined as an unintentional adverse event stemming from the direct use of, or
interaction with, facilities or resources of recreational protected areas.13 Here, visitors refer to
persons temporarily visiting protected areas for purposes such as recreation or cultural
appreciation.14 Visitor incidents may include near-miss events with only minor adverse
consequences requiring first aid treatment or may refer to incidents involving serious injury or
the death of a visitor.
Visitor incident data, generated by PWS over a 6-y period from July 1, 2011 to June 30, 2017,
were made available to the researcher. The selection of the analysis period denotes a renewed
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focus on visitor incident recording practices of the agency as a result of the appointment of a
VRM coordinator in late 2010. The interval reflects Australian departmental reporting
standards, the financial (fiscal) year spanning from July of one year to June of the following
year.
The data consisted of de-identified case incident reports, completed by agency staff who were
directly or indirectly involved in the response to the incident. The dataset also included case
reports produced by the VRM coordinator when the coordinator notified by external
information sources if incidents occurred within PWS tenure boundaries. The amount of detail
contained in each case report varied, ranging from a comprehensive description of the causes,
course, and consequences of events to a brief summary of case details. The details of this study
were presented to the institutional ethical review board at Murdoch University to determine
whether a human research ethics application was needed. This analysis was deemed exempt
from requiring formal approval given that the data were de-identified prior to their release by
PWS.

3.2.2 Coding protocol and data analysis
A retrospective, descriptive analysis was performed on the data. Information about the date,
time, and location of the incident were extracted from the case reports. Incidents were grouped
according to their relevant management areas, reflecting the administrative boundaries of park
areas or a combination of areas to represent actual visitor destination areas. Demographic
information about the injured party and the activity undertaken prior to the incident was also
extracted from the reports.
Incidents were categorized into 9 distinct types: animal-related incidents, trips/slips, falls from
a height, lost or missing persons, water-related incidents, weather-related incidents, incidents
involving a recreational vehicle, infrastructure-related incidents, and other incidents.15 Each
incident was coded according to the severity of consequences described in the case reports.
Following PWS operational guidelines for incident management, reporting and reviewing,
severity was categorized as minor, major, or fatal, based on the seriousness of injury and the
extent of emergency response requirements. Minor incidents are defined as cases where no
medical treatment is required other than first aid. Incidents involving major fractures, severe
head, neck or back injuries and/or where ambulance or external agency assistance are required
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are defined as major incidents. Fatal incidents refer to incidents involving the death of one or
more park visitors.
The data were limited to the inclusion of unintentional adverse events occurring in the context
of outdoor recreational activity. Incidents referring to accidents that involved on-duty staff
(including volunteers or contractors) or the non-recreational operation of motorized vehicles
(such as vehicle accidents on park service roads, aircraft crashing on lands managed by PWS)
were excluded from the analysis. Incidents were also excluded when they described
infrastructural damage only (flood damage, vandalism), when they were solely based on preexisting medical conditions (heart attack, seizure), or when they referred to a criminal or
suicidal act occurring within PWS boundaries. Incidents involving visitors becoming lost were
considered a significant near-miss event and were therefore included in the analysis even if
they did not require medical treatment after successful search and rescue operations.

3.2.3 Exploring visitor risk
Ten protected areas with highest incident occurrence were selected to determine the level of
risk experienced by visitors. Accepting the notion that risk reflects a combination of the
probability of an adverse event occurring and the severity of consequences of such an event 16,
the approach employed was two-fold.
First, data on the number of incidents, as a numerator, were normalized by the volume of
protected area visitation as denominator. Incident probability was expressed in terms of the
chance of any 1 visitor experiencing harm per 10,000 visitors. Second, incident probability was
paired with the categorical severity of incidents. Severity reflects the average severity of
incidents that occurred in an area for a given time period. A minor incident was valued as 1, a
major incident was valued as 3, and any incident recording a fatality was valued as 6.17 When
combined, levels of risk represent chance that visitors might experience harm, taking the
frequency of incident occurrence per park area, the severity of these incidents, and visitation
patterns into account.
Data are presented as mean±SD with range or as frequencies (percentage), as appropriate.
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3.3 Results
3.3.1 Visitor incidents in WA
Between July 2011 and June 2017, 459 visitor incidents were recorded, or 77±11 (63-90) per
financial year (Figure 3-1). About half (48%, n=222) were classed as minor in severity, 43%
(n=199) were major, and 8% (n=38) were fatal. The highest number of incidents was recorded
for the financial year 2012/13, which was also the year with the most fatalities (n=12).

Figure 3-1 Annual incident count by severity category, projected against total protected
area visitation in WA (in millions)

Most case reports (87%, n=401) described incidents involving a single casualty. Of those,
about half involved female visitors (48%, n=192) and half were male (49%, n=196); a further
23 reports did not include relevant information. Of all incidents, 12% (n=54) involved groups,
with up to 8 casualties per case. The incident with the largest number of people affected
involved a group of male rock-fishers being washed into the ocean by large waves. Three men
were able to self-rescue with minor cuts and grazes, 4 men were rescued but experienced
exhaustion and hypothermia after prolonged exposure to ocean waters, and 1 person was
declared dead as the body was not found. Overall, most incidents with multiple casualties
involved male-only groups (48%, n=26), 7% (n=4) referred to female-only groups, and 27%
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(n=15) involved both sexes. The sex of casualties was not recorded in a further 9 groupincident reports (17%).
Casualties were referred to as ‘child’ (0 to 17 y) or ‘adult’ (≥18 y) in incident case reports. A
total of 13% of the incidents (n=62) involved children, of which most were minor in severity
(66%, n=41). About one-third (32%, n=20) of incidents involving children were classed as
major. One incident (n=1) involved the death of a child (14 y); the child died of the effects of a
heat stroke as a consequence of prolonged exposure to hot weather conditions during a hike in
a remote park.
Most incidents (58%, n=264) involved visitors from WA, 16% (n=75) were international
visitors and 11% (n=50) visited from out of state. International visitors had the greatest case
fatality rate, with 15 fatalities. Nine of these fatalities involved visitors from European
countries, mostly from Germany (n=3) and the United Kingdom (n=3). A further 3 fatalities
were from Asian countries. No information on residency was provided in 15% (n=67) of all
incident reports.
Incident types and severity levels are shown in Figure 3-2. Most of the minor incidents were
trip/slip incidents (n=68) occurring during hiking activities or as visitors spent time at
designated day-use areas. Other minor incidents involved injuries sustained from park
infrastructure (n=35), animal-related incidents (n=21), weather-related (n=19) or water-related
(n=19) incidents. Similarly, major incidents were most often trip/slip incidents (n=46);
however, falling from a height (n=38) and incidents involving lost/missing visitors (n=36)
played a greater role in this severity category. Fatalities were most often water related (n=15)
or falls from a height (n=15). Water-related fatalities were predominantly the result of
swimming or snorkeling/diving activities, whereas falling from a height was often related to
rock-fishing. A further 5 fatalities were weather related, all of which related to hot weather
conditions.
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Figure 3-2 Incident types by severity

3.3.2 Visitor risk
Incident occurrence was confined to 65 out of the 1016 protected areas managed by PWS (6%).
Although this is largely a reflection of the magnitude of recreational activity in different
protected areas across the state, only 10 areas reported more than a total of 10 incidents over
the 6-y period. Nearly three quarters of all park visitor fatalities (71%, or 27 out of 38 fatalities
in total) occurred in these areas. Table 3-1 outlines the number of incidents and the fatalities in
these priority areas.

Table 3-1 Total incidents, fatalities of selected areas with greatest incident occurrence
between July 2011 and June 2017
Protected area
Karijini NP
Serpentine NP
Ningaloo MP + Cape Range NP
Shoalwater Island MP
Bibbulmun Track
Stirling Range NP
Cape Le Grand NP
Leeuwin-Naturaliste NP
Mitchell River NP
Torndirrup NP
Total
NP, National Park.
MP, Marine Park.
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Total
incidents
71
34
33
33
22
18
17
17
16
16
277

Fatal
incidents
3
2
8
1
2
7
1
3
27

Karijini NP reported the greatest number of incidents (n=71), followed by Serpentine NP
(n=34), the Ningaloo and Cape Range area (n=33), and Shoalwater Island Marine Park (MP)
(n=33). However, most fatalities occurred in Ningaloo (n=8) and Leeuwin-Naturaliste NP
(n=7). Drowning accounted for 7 of the 8 fatalities in Ningaloo and all fatalities in LeeuwinNaturaliste NP. In Karijini and Torndirrup NPs, all fatalities involved a fall from a height. In
Karijini NP, visitors were engaged in hiking (n=2) or rock-climbing (n=1) before the accident.
In Torndirrup NP, all 3 fatalities involved rock-fishing.
Table 3-2 provides an overview of incident occurrence, as well as annual visitation data where
available. Pairing incident data with visitation data revealed that Mitchell River NP had the
greatest probability of injury per park visitor; with relatively low visitation numbers (4059–
18,149 per year), there was a chance of 1 in every 4500 visitors being involved in an incident
(or 2.2 incidents per 10,000 visitors). However, over the 6-y period, there was a reduction in
incident probability for Michell River NP. In 2012/13 and 2013/14 financial years,
approximately 1 visitor was injured for every 1,300 visitors, reducing to near zero in the
subsequent years.
Severity of consequences was greatest for Leeuwin-Naturaliste NP (4.0±0.9), followed by the
Ningaloo area (3.3±1.5), Torndirrup NP (2.9±1.2) and Karijini NP (2.5±0.4). Incidents in
Serpentine NP and the Bibbulmun Track were least severe.
When probability and severity were combined, Mitchell River NP and Karijini NP were
identified to pose the greatest risk to visitors. Both parks are characterized by a substantial
growth in visitation numbers over the period analyzed and both parks show a declining risk
trend, stemming from a general decline in probability of incident occurrence in each park.
Serpentine NP and Stirling Range NP also represent high risk to visitors in WA, with a risk
factor of 0.9.
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Table 3-2 Annual and mean incident occurrence, visitation and visitor risk (combining
probability and severity) per protected area
Park
Karijini NP

Ningaloo MP
+ Cape Range NP

Serpentine NP

Shoalwater Is. MP
+ Penguin Island
+ Garden Island

Bibbulmun Track

Stirling Range NP

Cape Le Grand NP

LeeuwinNaturaliste NP

Mitchell River NP

Torndirrup NP

2011/12
Incidents
Visitation
Probability
Severity
Risk factor
Incidents
Visitation
Probability
Severity
Risk factor
Incidents
Visitation
Probability
Severity
Risk factor
Incidents
Visitation
Probability
Severity
Risk factor
Incidents
Visitation
Probability
Severity
Risk factor
Incidents
Visitation
Probability
Severity
Risk factor
Incidents
Visitation
Probability
Severity
Risk factor
Incidents
Visitation
Probability
Severity
Risk factor
Incidents
Visitation
Probability
Severity
Risk factor
Incidents
Visitation
Probability
Severity
Risk factor

12
121,420
1.0
3.1
3.1
4
3.3
2
110,000
0.2
2.0
0.4
0
813,100
2
434,736
0.1
3.00
0.1
6
63,184
0.9
2.5
2.4
1
131,946
0.1
6.0
0.5
3
2,609,317
< 0.1
5.0
0.1
3
6,393
4.7
3.3
15.6
4
436,087
0.1
1.5
0.1

2012/13
15
175,494
0.9
2.5
2.2
2
6.0
7
110,000
0.6
2.3
1.5
12
568,100
0.2
1.3
0.3
9
434,736
0.2
1.44
0.3
2
85,568
0.2
3.0
0.7
4
90,342
0.4
2.3
1.0
5
2,690,045
< 0.1
3.20
0.1
3
4,059
7.4
2.3
17.3
4
412,891
< 0.1
3.25
0.3

2013/14
19
240,061
0.8
1.8
1.5
4
3.8
8
110,000
0.7
2.4
1.7
5
568,100
0.1
1.8
0.2
2
434,736
0.1
2.00
0.1
1
68,365
0.1
1.0
0.1
6
95,146
0.6
1.7
1.1
3
2,745,852
< 0.1
5.00
0.1
9
11,602
7.76
2.3
18.1
3
440,948
0.1
2.33
0.2

2014/15
10
280,136
0.4
2.9
1.0
2
6.0
5
118,411
0.4
1.4
0.6
5
894,929
0.1
1.0
0.1
4
434,736
0.1
1.00
0.1
3
80,859
0.4
3.0
1.1
4
103,757
0.4
2.0
0.8
0
3,151,326
0
15,017
2
294,458
0.1
4.50
0.3

2015/16
7
304,679
0.2
2.4
0.6
7
2.9
7
114,060
0.6
1.0
0.6
4
894,929
< 0.1
1.00
< 0.1
2
302,960
0.1
2.00
0.1
4
95,053
0.4
1.5
0.6
1
106,280
0.1
3.0
0.3
3
3,137,150
< 0.1
3.33
< 0.1
1
16,895
0.6
1.0
0.6
2
262,749
0.1
4.50
0.3

2016/17
8
313,849
0.3
2.8
0.7
14
2.6
5
134,124
0.4
1.4
0.5
5
894,929
0.1
1.00
0.1
3
434,736
0.1
1.00
0.1
2
110,272
0.2
3.0
0.5
1
122,860
0.1
3.0
0.2
3
2,616,830
< 0.1
4.00
0.1
0
18,149
1
600,102
< 0.1
3.0
0.1

Incidents: Number of visitor incidents reported by the PWS per protected area per year
Visitation: The sum of protected area visits per year
Probability: Chance of any one visitor being injured for any [10,000 / likelihood-value] visitors
Severity: Mean severity of incidents per year per protected area; minor=1, major=3, fatal=6
Risk factor: Visitor risk as combination of probability of incident occurrence and the average severity of incidents occurring per year
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Mean±SD
12±5
239,273±76,768
0.5±0.3
2.5±0.4
1.2±1.0
6±4
3.3±1.5
6±2
116,099±9,444
0.5±0.2
1.8±0.6
0.9±0.6
5±4
42,450±161,352
0.1±0.1
1.3±0.4
0.1±0.1
4± 3
412,773±53,797
0.1±0.1
1.6±0.8
0.1±0.1
3±2
83,884±17,334
0.4±0.3
2.4±0.9
0.9±0.8
3± 2
92,447±16,070
0.3±0.2
2.3±1.6
0.7±0.4
3±2
2,825,087 ±252,292
< 0.1± < 0.1
4.0±0.9
< 0.1± < 0.1
3±3
12,019±5,753
2.2±3.7
2.4±1.0
5.4±9.2
3±1
407,873±120,657
0.1± < 0.1
2.9±1.2
0.2±0.1

3.4 Discussion
Visitor incident data presented in this paper suggest that there are particular areas which
represent a greater risk to visitors.
Overall, Karijini NP had the greatest number of incidents. Visitor risk calculations revealed a
higher probability of incident occurrence and a higher severity of consequences, with the park
presenting the second highest risk to visitors across the state. The remote nature of the park
combined with intense temperatures can be considered as the main contributing factor towards
such high incident rates.15 In addition, Karijini is commonly nicknamed ‘the theme park of the
state’, with outdoor adventure experiences being a major draw for visitors. Risk-taking
behavior that includes ignoring safety warnings, combined with visitors’ lack of physical
preparedness (eg, not wearing appropriate footwear), was identified to play a role in about onethird of incidents occurring in Karijini NP.15
Serpentine NP, Ningaloo destination area, and Shoalwater Island MP also recorded substantial
numbers of incidents in total. The Ningaloo area was the destination with the greatest number
of reported fatalities. Water-related incidents involving activities such as swimming,
snorkelling, or diving were responsible for most incidents, with 7 drowning fatalities and 4
near-drowning events recorded for the area. Previous research identified international visitors
as at high risk owing to their inexperience with dangerous ocean conditions, with the
remoteness of day-use sites at Ningaloo greatly hampering the availability of emergency
response.15 International visitors had the greatest case fatality rate overall and were therefore
identified as a high-risk group for protected areas in WA.
The occurrence of incidents and accidents in protected areas encourage larger questions of risk
and responsibility.18 Injury to visitors on lands and waters managed by public authorities may
be followed by litigation in which compensation for losses is demanded.19,20 International
tourists, when considered as a vulnerable group in need of risk information, are reliant on
others for their safety.8 Individuals may not acknowledge the understanding and experience
required to deal with (foreign) environmental hazards,21 and legal responsibilities may extend
beyond relying on signs to manage visitor risk in natural protected areas.22 During an inquest
held into the death of an international tourist in Queensland, the coroner emphasized that it is
incumbent on Australian authorities to respond appropriately, particularly given the increasing
economic benefit stemming from advertising the Australian wilderness as a tourism
adventure.23
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The time of analysis for this research denotes a renewed focus on visitor incident recording
practices of the PWS as a result of the appointment of a VRM coordinator in late 2010.
Incident data presented in this paper suggest that risk management interventions since that time
have been able to reduce incident frequency and severity, particularly when considering the
increase in visitation numbers over that time. Although evaluation of the effectiveness of the
various risk management approaches at individual park areas is beyond the scope of this paper,
further research is needed to explore the applicability of different risk factors affecting public
safety in parks.24

3.4.1 Limitations
Results presented in this study reflect those incidents PWS recorded for internal reporting
purposes. Hence, chief among the limitations of this study is the possibility that the data are
incomplete and do not accurately reflect all incident occurrences in state. The agency's capacity
to capture all incident data and the maintenance of incident reporting quality and consistency
has been identified as a problem in previous research, particularly in view of the vastness of the
state and the remoteness of many park areas.15 Varying geographical characteristics and
differences in park staff composition were identified as the main challenges to effective
incident monitoring and analysis in the state.15
Further inconsistencies in incident reporting practices included the varying depth of detail
provided in the descriptions of medical conditions. Given that incidents are generally recorded
by field rangers who have limited diagnostic abilities, the agency uses broad severity categories
defining incidents into minor, major or fatal injuries. Severity of consequences as used in this
study is a broad representation of incident consequences and should thus be interpreted in
context. In addition, the study did not consider factors influencing individual incident
outcomes but focused on providing an overview to identify larger trends and patterns of
incident occurrences in the state to identify priority areas as targets for further investigative
efforts by the agency.
The relatively strict definition of a visitor incident to only refer to only unintentional adverse
events resulting from the use of, or interaction with, recreational park facilities resulted in a
number of incidents being excluded from this analysis. These incidents nevertheless contribute
to the demands on park personnel in WA. First, incident reports involving on-duty park staff
and those describing acts of crime or suicide within park boundaries were removed from the
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dataset before its release by PWS due to their non-recreational context and information
sensitivity. A further 68 incidents were then excluded by the researcher, of which the majority
(72%, n=49) referred to accidents involving motorized vehicles on park service roads. Other
excluded incidents reported injury to volunteer park staff (n=2) or referred to infrastructural
damage in parks as a result of severe weather conditions without personal injury (n=3). Given
that the aim of this review was the possible prevention of incident occurrences, a total of 14
incidents were excluded from the analysis when the incident case report included a description
of medical history as the cause of the incident. Although the events occurred inside park
boundaries, these cases referred to incidents where visitors suffered seizures or suspected heart
attacks without a direct link to recreational activities undertaken when in the park (eg, at a
campsite). Incidents that involved visitors experiencing chest pains or other relevant health
issues during active recreational participation were not excluded from the analysis.

3.5 Conclusions
Recreational injuries in protected areas are of great concern to the PWS in WA for reasons of
public safety and litigation. This paper report the results of a retrospective analysis conducted
on visitor incident data recorded from July 1, 2011 to June 30, 2017. The selection of the
analysis period denotes a renewed focus on visitor incident recording practices of the park
agency.
A total of 459 visitor incidents were recorded by PWS over the 6-y period, of which 48% were
classed as minor incidents, 43% as major, and 8% involved a fatality. Incidents categorized as
slips and trips occurred most often; however, most fatalities involved falls from a height and
water-related incidents. All weather-related fatalities were the result of prolonged exposure to
hot weather conditions.
In terms of visitor demographics, there was an equal distribution between male and female in
incidents involving a single casualty. Incidents with multiple casualties were most often maleonly groups. The majority of incidents involved visitors from WA; however, international
visitors had the greatest case fatality rate. A total of 13% of incidents involved children.
Incident data were also used to determine visitor risk. Based on calculations of likelihood of
incident occurrence and the severity of incidents, Karijini NP can be considered high priority
for VRM in WA. Ningaloo destination area had the greatest number of deaths.
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Although this study is an appropriate starting point to understand incident occurrence in WA
protected areas, more research could be directed towards evaluating various risk management
approaches implemented throughout the state. Aspects that should be considered include the
effectiveness of preventing inappropriate visitor behavior at different sites. In addition, whether
visitors think that their safety lies in the hands of themselves or others has important
implications for the effectiveness of various approaches to manage risk. Further research
should therefore also consider larger questions of risk and responsibility and how the
management of safety manifests within the relationship between agencies and visitors in parks.
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4 VISITOR INCIDENT PATTERNS
AND REPORTING PRACTICES
Introduction to the chapter
The previous chapter (Chapter 3) provided an epidemiological overview of incident occurrence
in Western Australia. This study identified Karijini National Park and the Ningaloo Coast
World Heritage Area as the highest priority areas for managing visitor risk in Western
Australia: Karijini as the park with highest incident occurrence and Ningaloo with the greatest
number of fatalities. These two protected areas were the focus of study in this chapter (Chapter
4).
For organisations involved in risk management, it is critical to learn from past incidents and
near-miss events to improve management interventions (Salmon et al., 2017). Addressing the
third research objective, this study sought to obtain a deeper understanding of the trends and
patterns of incident occurrence in Western Australia, using Karijini and Ningaloo as case study
areas. Despite both parks being located in the remote areas of northern Western Australia, they
present rather contrasting recreation opportunity and associated visitor management conditions.
In addition, the quality of incident data is the precursor for any learning to take place and is
therefore a key factor in injury prevention (Drupsteen & Hasle, 2014). Consequently, this paper
also sought to examine whether current incident reporting practices allowed for a systematic
understanding of the what’s and how’s of incident occurrence in these two park areas.
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Monitoring visitor injury in protected areas − Analysis of incident reporting in
two Western Australian parks
Abstract:
A large number of visitor injuries and fatalities are recorded in protected areas around the
world each year. With the goal of reducing future accidents, it is critical for managing
agencies to learn from past events by identifying why and under which circumstances visitor
incidents occurred. This paper presents a retrospective analysis of visitor incident data
recorded in Western Australian lands and waters managed by public agencies between July
2011 and June 2017. The aim of the study was to explore trends and patterns of incident
occurrence, and by so doing, to examine whether current incident reporting practices in
Western Australia are adequate to comprehensively understand incident occurrence in
different park contexts. Using Karijini National Park and Ningaloo Coast World Heritage
Area as case examples, different ways are presented how incident data collected can be
utilised in relation to different park contexts. However, our study shows that incident
monitoring in Western Australia is characterised by fragmentary recording of information,
leading to difficulties in clearly understanding why and under which circumstances incidents
occur. For example, whilst visitor risk levels across various times during the year were
quantified in Karijini, illustrating that certain months are related to a greater risk of injury
per park visit, insufficient data provision on weather conditions and visitor behaviour meant
that no clear conclusions could be drawn on the causes of this trend. Similarly, whilst the data
pointed towards a specific visitor group at high risk of harm in Ningaloo (i.e. unguided
international visitors), a comparison to overall visitor data was not possible, which prevents
making inferences about the extent of the potential issue identified.
Management Implications
The study illustrates that more comprehensive incident monitoring practices can help to better
understand incident occurrence in protected areas, can improve awareness of the hazard
situation relative to situational visitor characteristics, and can further refine visitor risk
assessment and management processes. The paper also illustrates the importance of including
potential contributing factors such as prevailing environmental conditions as well as visitor
behaviour in incident reports for a more meaningful incident data analysis. Whilst this study
provides some recommendations on the type of information that should be included in visitor
incident reports, more work is needed to further establish a standardised incident reporting
and monitoring system applicable to the management of visitor risk of injury in protected
areas on a larger scale.

4.1 Introduction
Demand for nature-based tourism and recreation is growing globally (Balmford et al., 2015;
Holden, 2016) with the encounter of the natural environment at the heart of the experience
(Lou & Deng, 2008). Protected areas provide a multitude of opportunities for people to engage
in nature-based activities, such as hiking, camping, mountain biking, horse riding, fishing,
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swimming, snorkelling, boating, and much more (Bentley & Page, 2008; Smith, Tuffin, Taplin,
Moore & Tonge, 2014). The many physical and psychological benefits of human-nature
interactions are well documented (e.g. Bowler, Buyung-Ali, Knight & Pullin, 2010; Keniger,
Gaston, Irvine & Fuller, 2013; Maller et al., 2009); however, as is manifested in the large
number of injuries and fatalities recorded in protected areas each year (e.g. Ghiglieri &
Farabee, 2007; Nally, 2013; Whittlesey, 2014), visiting natural environments may expose
people to a wide variety of risks. Incidents resulting in harm to visitors can have traumatic
effects on the lives of victims as well as their relatives and friends, and may also have a severe
negative impact on the mental and physical well-being of emergency personnel or park staff
when involved in search and rescue operations and victim recovery (Rickard, 2012;
Skeffington, 2017).
In light of increasing visitor numbers and a heightened potential for serious incidents
occurring, Eagles (2014) recommends that visitor risk and safety management represent a
major component of overall visitor management capacities of park agencies. This is important
as incidents involving harm to people visiting lands and waters managed by public authorities
may well be followed by litigation actions in which compensation for losses are demanded
(e.g. Sadler, 2004; Shibasaki et al., 2010), with an increased level of litigation following even
minor incidents. Decisions on whether and to what extent land managers share some of the
responsibility for adverse events that had happened to visitors tend to be formed on a case-bycase basis, which results in great uncertainties for all stakeholders involved (Sadler, 2004). Of
particular importance in potential litigation claims is the consideration whether the land
managing agency adopted a genuine effort to avoid the incident or have the severity reduced by
the exercise of reasonable duty of care (McDonald, 2003). In order to prevent or at least reduce
future injury and litigation, it is critical for protected area managers to learn from past events
by identifying why and under which circumstances these incidents occurred (Drupsteen &
Guldenmund, 2014; Lindberg, Hansson & Rollenhagen, 2010).
Incident reporting and analysis systems in outdoor recreation contexts are now considered a
core element of occupational health and safety management systems (Goode, Read, van
Mulkem, Clacy & Salmon, 2016). The ongoing monitoring and analysis of visitor incidents in
protected areas plays a major role in identifying contingent visitor safety concerns (VSCG,
2011) and enables organisations to learn from previous incidents in order to improve safety
(Mahajan, 2010). Incidents are seen as information input where both severe and less severe
incidents provide a learning platform for future scenario considerations, from which incident
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factors can be identified and organisational structures reviewed (Drupsteen & Guldenmund,
2014). According to Goode, Finch, Cassell, Lenné and Salmon (2014), information on incident
patterns and trends can be used in the evaluation of current risk management approaches, help
decision-makers to identify ways in which risk management strategies can be improved and
provide an empirical justification to change policy and procedures. Specific prevention
strategies can be developed, whereby problem relationships between and within accident
occurrence patterns may signify solutions applicable to a whole range of otherwise seemingly
independent visitor incidents across the reporting system as a whole (Goode, Read, van
Mulkem, Clacy & Salmon, 2016).
It is commonly agreed within the risk and safety management literature that effective learning
from previous incidents requires relevant data input, meaningful trend analysis and ongoing
feedback processes (Mahajan, 2010). When reviewing previous incidents for visitor risk
management decisions, consideration should not only be given to what has happened, but also
to why an incident occurred (Saunders, Weiler, Scherrer & Zeppel, 2019). However, whilst
visitor incident and accident reporting has evolved into a standard practice in protected area
management (e.g. DeClerck, Atterton, Seibert & Cushing, 2013; Heggie & Amundson, 2009;
Heggie & Heggie, 2004; 2008; 2009; Johnson, Huettl, Kocsis, Chan & Kordick, 2007), less
focus has been given to whether the type and quality of data collected are sufficient to
understand factors contributing to accidents (Goode, Read, van Mulkem, Clacy & Salmon,
2016; Lindberg, Hansson & Rollenhagen, 2010). Incident recording practices in protected areas
tend to be based on unstandardized descriptive case incident report forms (Heggie, 2006),
leading to heterogeneous recordings of information, potentially resulting in difficulties in
identifying clear trends and patterns underlying incidents in protected areas.
Arising from a wider research project in collaboration with the Parks and Wildlife Service
(PWS) on understanding and improving visitor safety in protected areas in Western Australia,
it was the aim of this study to (1) explore trends and patterns of incident occurrence, also
exploring a variety of ways how incident data collected can be utilised for different park
contexts, and to (2) examine whether current incident reporting practices in Western Australia
are adequate to systematically understand the what’s and the why’s of incident occurrence in
protected areas. Visitor incident reports recorded by the agency over a six-year period were
thematically analysed for the quality and consistency of information collected for two different
management contexts (i.e. the Ningaloo Heritage Coast World Heritage Area and Karijini
National Park). Identifying information needs in context helps assess the effectiveness of
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incident reporting and enables utilisation of other information sources that can be linked to
incident data for more meaningful trend analyses.

4.2 Methods
4.2.1 Incident reporting context
This paper is concerned with visitor incidents occurring on lands and waters that are managed
by public authorities. Visitor incidents are defined as adverse events that required first aid or
resulted in serious injury, illness, or death of a visitor involving the direct use of, or interaction
with, managed park facilities or resources (Golder, Tuling & Krueger, 2002). Here, any person
who temporarily visits protected lands or waters for purposes such as recreation or cultural
appreciation can be defined as a ‘visitor’ to that area (Hornback & Eagles, 1999). Incidents
were excluded from this analysis if they referred to accidents of on-duty staff (including
volunteers and contractors), if the incident referred to the non-recreational operation of a
motorised vehicle (e.g. car roll-over on park service roads, crashing of aircrafts on park lands),
if the incident referred to infrastructural damage only (e.g. visitor bridge washed away by
floods, vandalism), when the incident was the result of a pre-existing medical condition (e.g.
heart attack, seizure), or if the incident was identified as a suicidal act.

4.2.2 Data sources and case study selections
The results described in this paper are based on Western Australian incident data recorded by
the PWS from July 2011 to June 2017 (n=460). The data period selected reflects the renewed
focus on consistent departmental incident recording based on the appointment of a Visitor Risk
Management Coordinator in late 2010. Moreover, whilst incidents were recorded using the
Western standard calendar months for each year (from January to December), incident trends
and patterns are shown as applicable to Australian departmental reporting standards (i.e. one
financial year starting in July of one year to June of the following year) and associated park
visitation statistics available. The selection of the incident analysis period (July 2011 - June
2017) relates to this circumstance.
Visitor incident data made available to the research team consisted of Case Incident Reports
completed by departmental staff involved in the visitor incident response on ground, as well as
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additional incident files collated by the Visitor Risk Management Coordinator employed by the
agency from other sources, such as news reports or incident reports made available by other
governmental agencies (e.g. Department of Fire & Emergency Services). On the case report
forms, reporting staff are prompted to record information on the date, time, and the location to
the incident, as well as basic demographic information about the injured party and witnesses of
the incident if applicable. Information on the nature of the incident and how it occurred, the
type and severity of the injury, as well as the actions taken by park personnel or other
emergency services involved are usually recorded via a narrative description on the form.
Incident data recorded for Karijini National Park (71 incidents) and Ningaloo Coast World
Heritage Area (33 incidents) were the focus of the retrospective analysis as presented in this
paper (see Figure 4-1). These two case studies were selected because, even though they share
some similarities such as both being located in a relatively remote area within Western
Australia, they nevertheless represent two contrasting recreation opportunity contexts and
associated visitor management approaches. Karijini National Park was selected because of a
relatively high rate of incident occurrence overall compared to other parks in Western
Australia. Karijini represents a terrestrial park context where stable and well-structured staffing
as well as well-defined visitation areas enables a relatively clear picture of annual incidents
occurring in the park. The Ningaloo Coast World Heritage Area, on the other hand, was
selected because its marine-based character, frequent staff rotations, and a relatively
unconfined visitor access present the department with difficulties in incident reporting
consistency. Moreover, the area records a relatively high number of fatalities per year (which
was a selection criteria in itself) as well as a relatively high ratio of fatality recordings
compared to incidents overall, which we considered an issue warranting further investigation.
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Figure 4-1 Ningaloo Coast World Heritage Area (left) and Karijini National Park (right) in
Western Australia

Karijini National Park is a remote park situated in north-western Australia, located
approximately 1,500 km from Perth, the capital of Western Australia (Figure 4-1). It is 627,455
ha in size making it the second largest national park in Western Australia and is predominantly
accessed from the small mining town sites of Tom Price (75 km away) and Paraburdoo (135
km away). For access to the Park, 4-wheel-drive cars are recommended as many of the roads
are unsealed (gravel). The park is a popular place to visit during the cooler months such as late
autumn, winter and early spring when the weather is fine and days are warm and clear
compared to the summer months when the temperature frequently tops 40° Celsius. The Park is
renowned for its spectacular geological formations and deep gorges with the most well-known
being Dales, Weano, Kalamina and Hamersley Gorges. A range of recreational opportunities
are offered in the park with visitors undertaking a number of activities including hiking,
sightseeing, nature study and camping. Within the park there are two main recreation areas, the
first one being Weano Recreation Area where visitors can access Weano Gorge and Hancock
Gorge, further extending to include Knox Gorge, Joffre Falls and Handrail Pool, and the
second being Dales Recreation Area, where visitors can access Dales Gorge including
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Fortescue Falls and Fern Pool. Accommodation in the park is restricted to two sites, a privately
operated eco-retreat near Weano Gorge and a park managed campground near Dales Gorge.
Departmental visitor monitoring data reveals a steady increase of visitation to the Park over the
last few years, with visitor numbers rising from just 121,420 visitors estimated for the 2011/12
financial year to a record number of 313,850 visitors estimated for 2016/17. A recent study
undertaken in 2015 found the majority of visitors are first time visitors from Australia who
stayed on average three nights in the park to explore the gorges (Rodger, Taplin & Moore,
2015).
The Ningaloo Coast was inscribed on the world heritage list in June 2011. The Ningaloo Coast
World Heritage area covers over 600,000 ha and stretches over the 300 km reef along the WA
coast from the tip of the North West Cape down to the southern-most point at Red Bluff.
Similarly to Karijini, Ningaloo is also a remote recreation area (approx. 1,200 km from Perth),
accessed by most visitors through the small town sites of Exmouth and Coral Bay (Smallwood,
Beckley & Moore, 2013). The area includes Ningaloo Marine Park and Murion Islands Marine
Management Area as well as Cape Range National Park (Government of Western Australia,
2016). Owing to the hot and arid climate (similar to Karijini National Park) the majority of
visitors plan their holidays during autumn, winter and spring (Smallwood, Beckley, Moore &
Kobryn, 2011). Snorkelling, diving, boating, surfing, fishing and swimming with whale sharks
are just some of the activities that visitors undertake when visiting the marine area, with some
bushwalking available in Cape Range National Park. Further south popular surfing spots such
as Gnaraloo and Red Bluff attract a different market segment (Hopkins and Wood, 2006), as
visitors require off road vehicles and appropriate supplies to access these sites. During the
1990s the majority of visitors were from Western Australia, yet the proportion of international
visitors has greatly increased as the area has gained a reputation for swimming with whale
sharks (Hopkins and Wood, 2006). Due to its large size and diverse access options, complete
visitation estimates are not available at this point in time.

4.2.3 Coding protocol and data analysis
Incident report descriptions were coded by the research team to examine whether the data were
adequate to identify key trends and patterns relating to incidents occurring on departmental
managed lands and waters in Western Australia. Information about the date, time and location
of each incident report was extracted and compiled, as was information on victim age, gender,
and usual residence where possible. Categories for incident types were specifically developed
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for the purpose of this analysis by the authors, including being reviewed and approved by the
agency for accuracy, quality and practicability of category descriptions. Qualitative coding of
the incident descriptions resulted in the identification of nine distinct types of incident
categories; i.e. animal related incidents, slips and trips, falls from a height, lost or missing
persons, water related incidents, weather related incidents, incidents involving a recreational
vehicle, park infrastructure related incidents, and other incidents (a detailed definition of
incident categories is provided in the Appendix). All incidents were also rated for severity in
accordance with the department and emergency response requirements. The PWS defines
minor incidents as cases where no ambulance or medical treatment is required other than first
aid; incidents involving major fractures, severe head, neck or back injuries and/or where
ambulance or external agency assistance (e.g. Western Australian Police Department, State
Emergency Services, or Department of Fire and Emergency Services) was required are defined
as major incidents; and fatal incidents refer to incidents resulting in the death of one or more
visitors.
Incidents recorded for the two case study sites were analysed using descriptive statistics in
combination with geographical presentation of both, the visitor incident data as well as other
relevant visitor risk management aspects. Moreover, incidents were converted to a geodatabase
by using specific geographic coordinates contained in the database or by locating the incident
point through the place name mentioned in the report, such as a particular reef visited by the
divers or snorkelers or a named lookout. Location of all incidents were also checked against
incident type (water or land-based) to eliminate any erroneous data entries. Geoscience
Australia topographic data layers (coastline, roads and tracks, towns, accommodation places)
were used for location validation and investigating proximity to facilities. In order to quantify
proximity of incidents to access points, roads, tracks, coastline, signage or tourist facilities,
gridded surfaces (100 m grid size) of Euclidean distance from each of these features were
created and appended to the incident database for further analysis.
A particular focus of this study was whether the incident reports included potential contributing
factors in their descriptions in relation to both the prevailing environmental conditions (both
natural and built) as well as contributing visitor characteristics and behaviour. The coding
activity in relation to contributing factors was guided by the works of Heggie (2005), who
proposed that visitor incidents are caused by the interaction between the visitor experiencing
harm and the prevailing environmental conditions at the incident site. In this model, the
temporal phases of incident occurrence, i.e. the pre-event phase, the event phase, and the post-
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event phase, are seen of important conceptual value in order to effectively learn from past
incident patterns (Heggie, 2005). As Runyan (2003, p. 303) noted, “most injuries are the result
of a sequence of events representing a continuum of activity, rather than a discrete moment in
time defined as the event”. For example, a visitor may be directly exposed to sunlight for a
prolonged period of time during a hike (i.e. pre-event visitor behaviour) on a very hot day (i.e.
pre-event environmental conditions) resulting in intense absorption of radiant energy causing
harm due to heat stress and dehydration and requiring the attendance of ambulance services to
retrieve the visitor from the area. When viewed in retrospect, the pre-event phase concerns the
prevention stage of incidents (Haddon, 1968), where the prevailing environmental conditions
(both natural and built) at the incident site as well as visitor characteristics and their activity
undertaken provide a valuable picture of how and why incidents occurred (Heggie, 2006).
Previous studies on identifying potential contributing factors were used to code narrative
descriptions provided in the departmental incident reports. For example, possible
environmental hazard factors included remoteness of areas, fast changing or poor weather
conditions, extreme heat or cold, or specific hazardous geographical conditions such as
unstable or slippery terrain, steep or unstable cliffs, tidal currents or rips, or submerged rocks
(Gstaettner, Lee & Rodger, 2018). Environmental contributing factors also included
management related issues, such as faulty and unsafe infrastructure installed in parks (Bentley
& Page, 2008; McDonald, 2003). Visitor factors potentially contributing to injuries consisted
of a visitor’s lack of knowledge or experience with the environment where activities are
performed, a lack of preparation in terms of safety information acquisition, not carrying
protective equipment and wearing suitable clothing, or unnecessary risk taking, ignoring safety
information, consumption of alcohol or other drugs, or over-estimation of one’s own abilities
(Gstaettner, Lee & Rodger, 2018; Heggie, 2006). Similarly to the coding method applied by
Goode, Salmon, Lenne and Finch (2015), contributing factors were coded only when explicitly
stated in the incident descriptions.
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4.3 Results
4.3.1 Visitor incidents in Karijini National Park
Incident characteristics at Karijini
There were 71 incidents recorded in Karijini National Park over the six years between July
2011 and June 2017. Annual incident numbers ranged between 7 and 19, with an average of
about 12 incidents reported per year (Figure 4-2). Of the incidents recorded in Karijini, 65%
were classified as major incidents due to the great difficulty of providing emergency response
services in remote park locations (46 incidents) with only 32% (22 incidents) being classified
to be of minor severity. Three incidents (4%) resulted in the death of at least one visitor. One
fatality involved a father and son, both falling approximately 15-20m to the bottom of Dales
Gorge in 2011. Both suffered severe head and spinal injuries, which became fatal to the father.
The second fatality, occurring in 2013, involved a young and potentially intoxicated male
visitor, who is suspected to have explored the gorges in Weano Recreation Area at night and
fell from an unknown height. The deceased body was found during morning hours by other
visitors. The third fatality was recorded in 2015, involving a young European male climbing a
cliff wall at Hancock Gorge (Weano Recreation Area), where a rock ledge gave way causing
the individual to fall from a height of approximately 25 m. A second female visitor was also

Total incidents per year

injured from the falling debris in this incident.
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1
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1
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1
9
5
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8
11

2014/15
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7
2
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5
2

7
1

Figure 4-2 Incidents by severity per year in Karijini National Park (n=71)

Most incidents occurred during afternoon hours (46 incidents, 65%), with only 24% of the
incidents (17 incidents) taking place during morning hours. There were eight incidents (11%)
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that did not include any information about the time of the day. As can be seen in Table 4-1, the
great majority of incidents related to slips/trips or falls from a height (37% and 34%,
respectively). Six incidents (8%) involved visitors being injured after purposefully entering
water bodies (e.g. jumping from cliff edge or sliding down natural water slide); animal related
(e.g. snake bites) and weather related (i.e. very hot weather conditions) incidents only making
up 4% (3 incidents) respectively. Hiking was identified as the activity most commonly
associated with visitors experiencing harm in the park (50 incidents, 70%), of which more than
two-thirds were classified as being in the major category.

Table 4-1 Incident type by severity in Karijini National Park (n=71)
Minor

Major

Fatality

Total

Animal

3

Trip/Slip

8

18

Fall

1

20

Lost/Missing

3

2

5

6

6

3

Water related

26
3

24

Weather related

3

3

Infrastructure

1

1

Other

3

3

Total

22

46

3

71

Incidents in Karijini National Park involved mainly visitors residing in Western Australia and
overseas visitors (each making up 31% of incidents or 22 occurrences). Twenty-four percent of
all incidents (17 incidents) involved visitors from other Australian states. Thirteen percent (9
incidents) of the records did not include any information on the place of residence of the
injured visitor. Female visitors were involved with 62% of the reports (44 incidents), 34% (24
incidents) involved male visitors, and 4% (3 incidents) involved both, male and female visitors.
Although fewer in number overall, incidents involving male visitors were more severe; i.e.
whilst about one third of incidents involving female or male casualties were only of minor
severity, (29%, or 14 incidents and 30%, or 7 incidents respectively), 13% of male-related
incidents were fatal (3 incidents) compared to zero fatalities recorded for female casualties.
The majority of incident reports (59 incidents, 83%) recorded details of independent, unguided
visitors, with only 17% of incidents involving visitors who were part of a tour group such as
commercial touring business. Whilst all guided visitor incidents were classified as being major
in severity, all three fatalities involved independent visitors.
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Incident locations and visitor management infrastructure at Karijini
All incidents were located directly at or in close proximity to the four managed visitation areas
in the Northern end of the park, namely Dales Gorge Recreation Area (33 incidents), Weano
Gorge Recreation Area (28 incidents), Hamersley Gorge Recreation Area (7 incidents) and
Kalamina Gorge Recreation Area (3 incidents) (Figure 4-3). To be more precise, the great
majority of incidents cluster in direct proximity to park access roads and visitor risk and
information signage, with a staggering 89% of the incidents occurring at a distance of 250 m or
less. A further 8% of incidents were calculated to be located within a 500 m range, and only
3% of all incidents were at a farther distance off park roads and signs (i.e. greater than 1000 m)
which occurred at Kalamina Gorge Recreation Area. The average distance between park access
roads and incident location was about 136 m (SD=217 m) and the average distance between
incident location and risk information infrastructure was 118 m (SD=238 m).
Dales Gorge and Weano Gorge also show substantially greater visitor risk management
measures in place compared to the other two visitation sites (Figure 4-3). Of relevance is the
fact that whilst representation of incident data depicts an accumulative illustration of visitor
incidents over a six year period, the management infrastructure location data as shown in
Figure 4-3 illustrates a current snapshot of the year 2017. Visitor risk management
infrastructure, however, has been progressively introduced over time, with planning for the
relatively recent works undertaken at Dales Gorge for example commencing as far back as
2007, being installed as funding has become available as a direct and indirect response to
incident monitoring activity providing the much needed proof of management action being
required. The relatively dense cluster of risk areas in close proximity to access points enabled
managers to strategically place safety information as well as specific risk warning signs to
reach the majority of visitors to the sites. Given that incident numbers recorded have decreased
in the second half of the analysed period (Figure 4-2) this strategy suggests some success in
reducing visitor incidents in Karijini National Park.
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Figure 4-3 Spatial distribution of visitor incidents by severity besides visitor risk
management infrastructure for a) Hamersley Gorge, b) Weano Gorge, c) Kalamina Gorge,
and d) Dales Gorge (Karijini National Park

Quantifying the risk of injury in Karijini
Continuing on from the provision of general descriptive visitor incident statistics, incident data
were also examined in combination with the park’s visitation context. The department actively
monitors visitation statistics to Karijini National Park, which allows the quantification of
visitor risk levels for certain times of the year. Various levels of risk represent different
chances that any one visitor to a park might experience harm calculated over a specified period
of time considering the number of people exposed to the hazard in that period (Kennedy,
Sherker, Brighton, Weir & Woodroffe, 2013; Sharp, 2001). Higher visitor numbers would
generally suggest a higher number of incidents occurring due to greater exposure of elements at
risk to an environmental hazard situation, which would lead to a constant risk factor when
adjusted for the number of visitors to that area.
In order to establish the chances of a visitor experiencing any type of injury, the likelihood of
injury is determined by dividing the number of incidents recorded for an area in a given time
period by the number of visitors for this area for the same period. Visitor data of Karijini
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National Park are usually collected through a combination of a variety of monitoring methods,
for example considering the quantity of local park fee payments, strategically located
automatic traffic counters and ongoing ground staff observation and estimation efforts.
Following standard monitoring guidelines (Hornback & Eagles, 1999), visitation to Western
Australian lands and waters are recorded using a ‘visit’ as the measurement unit. It is
acknowledged that this can be understood as a limitation of the risk analysis presented here, as
this means that the number of times any one visitor is entering a park is counted as one visit,
without any length of stay data associated with it and without accounting for certain visitors
which may enter the park multiple times.
Without accounting for the severity of the incident, it can be said that, on average,
approximately one out of every 18,500 visitors to Karijini National Park experiences harm in
any way (i.e. 0.54 incidents per 10,000 visitors). However, whilst July has the highest number
of visitors (calculated as average visitation per month across the period analysed), incident
occurrence by number is highest in April at 20% (14 incidents) followed by 14% in May (10
incidents) and 14% in June (10 incidents). The actual occurrence of a comparably high number
of incidents at relatively low visitation rates means that there might be a relatively high risk to
visitors in Karijini National Park at certain times of the year. The high number of incidents at
relatively low visitation times may have implications for management in terms of staff
rostering over these low visitation periods.
Extending further from the likelihood of incident occurrence, visitor risk can be defined by a
combination of the likelihood of a harmful event and the severity of consequences of that event
(Bentley & Page, 2008; Sharp, 2001). The severity of the consequence is defined here by the
level of severity of an individual incident (see section 2.2 of this article). In line with examples
provided by Sharp (2001), a specific severity value was attached to each incident, whereby a
minor incident was rated as 1, a major incident rated as 3, and any incident recording a fatality
was rated as 6. Consequently, visitor risk can be determined by dividing the number of
incidents (multiplied by severity) by the number of visits, with both values being averaged
across the six years, and a visitor risk factor (RF) was calculated. It should be noted at this
point that the severity values were arbitrarily chosen, and risk factor values are used to
compare the different levels of risk any one visitor faces when entering the park at different
times of the year.
As can be seen in Figure 4-4, even though visitor numbers are highest in June, July and
August, the month of October has the highest injury risk per visit on average (RF=2.62),
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followed by March (RF=2.43), April (RF=2.40), and November (RF=2.12). However, no
relationship could be identified between month of occurrence and other incident variables (e.g.
type of incident or associated visitor characteristics) and it remains unclear why these months
represent greater risks of injury to visitors compared to others (see section 4.0 of this article).
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Figure 4-4 Visitor risk of injury in Karijini National Park determined by dividing the
number of incidents (valued for severity) by the average number of visits per month

Exploring incident contributing factors at Karijini
A particular focus of this study was to investigate whether the incident reports included
potential contributing factors such as environmental hazard conditions or visitor factors in their
descriptions to shed some light on why incidents occurred. Of all incident reports, 35% (25
incidents) did not include any reference to pre-event information. A focus on prevailing
environmental conditions was the case for 27% incident reports (19 incidents), with 17 % (12
incidents) of report descriptions focusing only on information in relation to how visitor
behaviour contributed towards incident occurrence. Only 21% of incident reports (15 incidents)
considered both, environmental conditions and visitor contributing factors in their description
of incident occurrence. Male casualties were more likely to have visitor contributing factors
mentioned in incident reports, with only 25% of females being identified to have at least partly
contributed towards accident occurrence, compared to 54% of incidents involving male
visitors. No pattern could be identified between the type of pre-event information mentioned in
reports and visitor place of residence (i.e. international visitors compared to Australian
visitors).
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Taken together, environmental conditions were commented on in 48% of all incident
descriptions (34 incidents) however, the actual depth of information was limited,
predominantly providing only brief mention of the geographical hazard condition present (e.g.
slippery rocks, loose gravel, steep cliffs, unstable cliff faces). Only three incident reports (4%)
provided information on weather conditions on the day of incident occurrence, of which one
related to a visitor suffering from heat exhaustion, a second involved visitors becoming lost in
the park, and a third was recorded by a commercial tour operator, where the reporting of daily
temperature range was prompted by the business’s internal incident reporting structure. A
further three incidents included comments on departmental infrastructure possibly contributing
towards incident occurrence (i.e. hole in fence, missing risk sign, placement of parking
bollard).
Comments in relation to visitor behaviour as a potential contributing factor were included in
38% of the incident descriptions (27 incidents). The visitor contribution factor mentioned most
often was a lack of general preparedness relating to visitors not wearing appropriate footwear
(7 incidents), followed by visitors taking unnecessary risks such as jumping down waterfalls
into shallow water bodies or climbing unstable cliff edges (6 incidents), visitors ignoring safety
warnings and entering closed areas (4 incidents), or visitors exploring sites whilst intoxicated
(1 incident). Further contribution factors mentioned in the reports related to a general lack of
experience with natural environments (2 incidents), relatively low levels of fitness whilst
attempting hikes through the park (2 incidents), or other somewhat inappropriate visitor
behaviour such as diverting from designated trail routes (2 incidents) or running past a trail
section due to snake phobia (1 incident). Interestingly, only three reports explicitly referred to
incidents occurring despite visitors behaving responsibly in the park (i.e. supervision of
children, wearing appropriate footwear).

4.3.2 Ningaloo Coast World Heritage Area
Incident characteristics at Ningaloo
There were 33 incidents recorded for the Ningaloo Coast World Heritage Area (from here
referred to as the Ningaloo) over the six years between July 2011 and June 2017. Annual
incident numbers ranged between 2 and 14, with the maximum number of incidents recorded
for the 2016/17 financial year (Figure 4-5). The occurrence of incidents was similar between
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the morning (15 incidents, 45%) and the afternoon (17 incidents, 52%). With one incident

Total incidents per year

report (3%) without any information on the time of the day the incident occurred.

16
14
12
10
8
6
4
2
0
Ningaloo - Fatality
Ningaloo - Major
Ningaloo - Minor

2011/12
1
2
1

2012/13
2

2013/14
1
3

2014/15
2

2015/16
1
4
2

2016/17
1
9
4

Figure 4-5 Incidents by severity per year in Ningaloo Coast World Heritage Area (n=33)

Incidents reported for the Ningaloo seem to be relatively severe, with 55% of the incidents
being classified as major incidents (18 incidents) and a further 24% of all incidents (8
incidents) resulting in the death of at least one visitor. Only 21% (7 incidents) were classified
as minor severity. Water related incidents involving activities such as swimming, snorkelling
or diving in Ningaloo Marine Park areas are responsible for most incidents occurring (14
incidents, 42%), with 7 fatalities and 4 near-drowning experiences recorded in the analysed
period. Animal related incidents, of which all involved activities such as swimming,
snorkelling or diving as well and all being of major severity, also occurred relatively often (11
incidents, 33%), either related to visitors experiencing injury from shark bites (3 incidents) or
reporting hospitalisation due to a suspected venomous jellyfish sting (8 incidents). Hiking
within Cape Range National Park (which is part of the Ningaloo Coast World Heritage Area)
was related to four incidents, of which one was fatal due to heat exhaustion.
In line with spatial variation in visitor activity of the area (Smallwood, Beckley, Moore &
Kobryn, 2011), incident locations appear to be relatively dispersed and only clustered slightly
along the northern end of Ningaloo where there are many coastal car parks and designated dayuse and/or camp sites (Figure 4-6). The distance between local roads/tracks and incident
location also varied greatly, ranging from as low as about 100 m up to being more than 5
kilometres away from any park roads; with an average distance of about 1 kilometre (SD=1.3
km), reflecting the fact that Ningaloo is for the most part a marine environment. Similar figures
can be observed for distances calculated between designated park day-use and/or camping and
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incident locations, ranging between directly at designated sites to being more than 30 km away,
with an average distance of 3.5 km (SD=6.1 km) between incident location and designated
park sites. It should be noted here that despite several incidents happening at the southern end
of the Ningaloo coast, departmental visitor management intervention is restricted on lands
above the high/low water mark given that much of this end consists of private property or
pastoral lease (CALM, 2005), which limits the department’s ability to install risk signs even
though some of the pastoral stations have campgrounds on them.

Figure 4-6 Spatial distribution of a) visitor incidents by severity (33 incidents), in
comparison to location of b) designated recreational sites, and c) visitor facilities in
Ningaloo Coast World Heritage Area
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Seasonal patterns of incidents at Ningaloo
Ningaloo incident data was further explored for seasonal patterns. (Seasons in Australia are
defined using the standard divisions based on the twelve-month, four-season Gregorian
calendar as adapted to the solstices and equinoxes of the Southern Hemisphere). Whilst there
were only six incidents (18%) during spring (September to November), another six incidents
(18%) during summer (December to February), and only four incidents (12%) in winter (June
to August), the majority of incidents (17 incidents, 52%) happened during autumn (March to
May). Double the number of fatalities occurred in this season (i.e. four fatal incidents
compared to two for spring and summer, respectively), with a noticeable cluster in major
incidents observable at the north-western coastal section near Cape Range National Park
(Figure 4-7).
As can be seen in the geographical representations of the autumn incidents (Figure 4-7), they
were almost exclusively related to snorkelling / diving activities (11 incidents) or swimming (5
incidents). The two snorkelling fatalities were both in or to the south of Coral Bay, whilst the
two swimming fatalities occurred near the cluster of designated day-use and camping sites at
the north-western end of Ningaloo. More than half of autumn incidents were animal related (9
incidents, 53%), which were almost exclusively related to and treated as suspected Irukandji
syndrome. The Irukandji syndrome, referring to severe and potentially deadly bodily reactions
experienced after venomous jellyfish stings, has been identified as an increasing health issue in
relation to the growing tourism development in northern West Australia (Macrokanis, Hall &
Mein, 2004). Even though departmental reports have only recorded this issue relatively
recently (all of these incidents were recorded between 2015 and 2017), records of Gershwin
and Hannay (2014) had already shown ‘an unusually large number of cases of Irukandji
syndrome’ in the northern regions of Ningaloo Marine Park between March and June 2013.
With the so called ‘jellyfish season’ extending from January to May, increased jellyfish activity
has been recorded in Ningaloo during certain years in the area during autumn in previous years
(Keesing et al., 2016), again indicating an internal difficulty of the department to be able to
obtain a full record of all incidents occurring in the area. It may be only recently that a greater
awareness of the issue has triggered a more direct collaboration between the department and
local tourism businesses for incident recording and response purposes.
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Figure 4-7 Top row: Seasonal spatial distribution of incidents by severity in Ningaloo Coast
World Heritage Area in ai) spring (n=6), bi) summer (n=6), ci) autumn (n=17), and di) winter
(n=4); Bottom row: Further analysis of autumn incidents only, showing spatial distribution of
incidents by a) activity and severity, bii) incident category, cii) time of the day, and dii)visitor
type
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Visitor groups at high risk at Ningaloo
An attempt was made to identify certain visitor groups which may be of higher risk of injury in
order to tailor visitor risk management efforts. Gender was not found to be an important factor
in incident occurrence patterns, with just above half of the incidents involved male visitors (17
incidents, 52 %,), 42% (14 incidents) being female visitors, and two incidents (6%) involving
both, male and female visitors. However, the place of residence of visitors and whether they
participated in group-led tour activities or not seems to be an important aspect in identifying
patterns of incident occurrence. Overall, most incidents (13 incidents, 39%) involved overseas
visitors, closely followed by visitors from Western Australia making up another third of the
incidents (11 incidents, 33%), and four incidents (12%) reporting harm of visitors from other
Australian states. Overseas visitors showed a greater likelihood to be involved in a deadly
incident, given that 50% of international visitors who were involved in an incident died as a
result, compared to only 6% of all
incidents involving an Australian
resident being fatal (Figure 4-8).

Figure 4-8 Spatial distribution of incidents by visitor place
of residence and severity in Ningaloo Coast World Heritage
Area (n=33)
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This pattern is exemplified if also considering whether overseas visitors participated in guided
nature-based activities or not (Figure 4-9), with more than half of all incidents involving
independent travel by an overseas visitor reporting a fatality (5 incidents, 63%). These deadly
incidents almost exclusively referred to snorkelling activities where individuals failed to return
to the shore. One incident did not record any information on visitation type and five incidents

Total incidents per visitor group

did not include any information on the place of residence of the visitor.
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Figure 4-9 Incidents and severity per visitor group and residence in Ningaloo Coast World
Heritage Area

Exploring incident contributing factors at Ningaloo
Ningaloo incident reports were further reviewed for any potential contributing factors in their
descriptions. About one third of all incident reports (13 incidents, 39%) did not provide any
reference to pre-event information at all. A further third of incident reports focused on
prevailing environmental conditions only (12 incidents, 36%), and 6% (2 incidents) of incident
descriptions purely focused on how visitor behaviour contributed towards incident occurrence.
Only 18% of incident reports (6 incidents) considered both, environmental conditions and
visitor factors combined in their description of incident occurrence. On average, the likelihood
of including pre-event information provision increased as the severity of incidents increased for
both types of information categories.
Similar to findings for Karijini, even though environmental conditions were mentioned in
about half of all incident descriptions (18 incidents, 54%), the actual depth of information
recorded was usually limited. In animal-related incidents for example, only the type of animal
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was mentioned without any other potentially relevant information such as water temperature or
wind and wave conditions (e.g. Keesing et al., 2016). In fact, only six incident reports (18%)
provided information on weather conditions on the day of incident occurrence, of which one
was a fatality due to visitors hiking in Cape Range National Park at very hot temperatures and
the other five recorded the deaths or near-misses of swimming or snorkelling related activities
(although it should be noted that adverse weather conditions in terms of strong winds being
associated to rough ocean surface conditions were described as relevant in only one of these
cases).
Comments in relation to visitor behaviour as a potential contributing factor were included in
24% of the incident descriptions (8 incidents). The visitor contribution factor mentioned most
often was the visitor’s lack of experience and skills in relation to the local environment (5
incidents), followed by lack of physical fitness (3 incidents) and visitors ignoring safety
information on site (3 incidents). Further contribution factors mentioned in the reports related
to visitors not being prepared enough for the activities they undertook in the park (2 incidents),
or taking unnecessary risks (1 incident). The likelihood of report descriptions mentioning
visitor behaviour as a potential cause of harm decreased as victim age increased, with all
incidents involving children referring to visitors contributing towards incident occurrence, 67%
of those involving visitors aged between 18 and 30 years of age referring to this factor, 50% of
incident reports involving visitors of the 31-55 age group, and only 20% of incident reports on
visitors aged 56 and above. Overseas visitors were more likely to have visitor contributing
factors mentioned in incident reports (i.e. 46% of all overseas visitor incidents compared to 9%
of visitor incidents involving Western Australian residents and none of visitor incidents
involving visitors from other Australian states).

4.4 Discussion and implications for management
The effective and efficient management of visitor risk is of increasing importance to protected
area managers (Buckley, Witting & Guest, 2001; Saunders, Weiler, Scherrer & Zeppel, 2019).
Based on a heightened concern about the issue of liability (McDonald, 2003) as well as the
high financial burden of maintaining a functional emergency response system in protected
areas (Heggie & Heggie, 2008), it is critical for protected area managers to learn from past
incidents by identifying why and under which circumstances these incidents occurred
(Drupsteen & Guldenmund, 2014). Based on visitor incident reports recorded by the Parks and
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Wildlife Service, it was the aim of this study to explore trends and patterns and to examine
whether current incident reporting practices are adequate to systematically understand incident
occurrence in the context of two Western Australian case studies, i.e. the Karijini National Park
and Ningaloo Coast World Heritage Area. Were the data adequate to understand what has
happened and why incidents occurred?
In Karijini National Park, incidents were mainly related to hiking activity where visitors
slipped, tripped or fell from a height and requiring rescue services for retrieval. Whilst
visitation to the park is highest during the winter months of June, July and August, the months
March and April (i.e. autumn) as well as October and November (i.e. spring) present the
greatest injury risk per visitor in any given year. Taken together with the finding that many
incidents occurred in the afternoon, it is possible that relatively hot weather conditions (often in
high thirties) may contribute towards visitor exhaustion, potentially leading to a greater
likelihood to experience physical and mental fatigue and associated inattentiveness when
dealing with the dangerous terrain. There is a possibility that higher temperatures have an
impact on the likelihood of incident occurrence in the park. However, insufficient data were
collected in relation to prevailing weather conditions if not overly severe and directly related to
the event and no data were collected on the length of time injured visitors had spent in the park.
In this sense, the actual impact of weather conditions on incident occurrence is still not fully
understood.
In the Ningaloo Coast World Heritage Area, incidents were mainly related to swimming,
snorkelling or diving activity, where visitors experiencing difficulties resulted in neardrowning or drowning incidents. International visitors have been identified as a visitor group
particularly high at risk to experience harm, on average, due to their greater possibility to be
inexperienced with local oceanic water conditions (strong currents) combined with a lack of
required skills to safely perform water-based activities. Similarly, visitor contributing factors
also played a role in Karijini National Park, where it was predominantly visitors’ unnecessary
risk-taking behaviour and ignoring safety warnings as well as their lack of preparedness such
as not wearing appropriate footwear, which was found to be particularly the case for male
visitors who were injured. However, given that only about one-third of Karijini and one-fourth
of Ningaloo incident descriptions included visitor behaviour as a potential contributing factor,
it remains unclear to what extent visitor behaviour played a role in overall incident occurrence
patterns at each park. Most reports did not include any information on this aspect at all, which
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greatly hampers land managers’ ability to clearly determine the extent and hence the
importance of this aspect in future risk management decisions.
A more general issue identified in the data set appears to relate to a problem of the
department’s ability to collect incident data in Ningaloo Coast World Heritage Area and to
maintain incident reporting quality and consistency over time. One explanation might be the
vast and relative ease of accessibility to the area. Whilst the relatively tight accessibility
constraints characterising a visit to Karijini National Park appear to have led to the great
majority of visitor incidents clustering at or around designated visitor sites and walking trails,
incidents in Ningaloo are greatly dispersed, making visitor safety aspects and incident
recording procedures much more difficult to manage. The notable spike in suspected cases of
the Irukandji syndrome in the final year of the data period analysed might illustrate this point
given that other sources have reported these types of incidents occurring in previous years
despite no incidents recorded in the departmental data set. The report quality also varied
greatly, consisting of a collection of emails, news articles or incident reports ranging from the
provision of just a few words to lengthy reports of several pages in length. One of the main
difficulties faced by land management agencies is the transitory nature of staff employed in
some locations, which makes it difficult to ensure consistency in record keeping and incident
recording. In Karijini National Park, staff have remained relatively stable over recent years
which has seen an improvement in not only the response to incidents, but also the level of
information being reported about incidents. However, at Ningaloo Marine Park and the
adjacent Cape Range National Park staff have been more transitory in nature, not only in the
positions they hold but also across various programs in the parks. This can lead to variable
levels of information being reported depending upon the person’s employment history and
knowledge. The number of incidents staff members are involved in also leads to variations in
the level of information being reported. In Karijini it is largely the same staff members
responding to all incidents as they are the only staff members working in the park every day.
This leads to a greater awareness of what information is required to be included when reporting
incidents. However, in Ningaloo a greater number of staff are available to respond to an
incident (especially in the northern part) and therefore any one particular staff members may
not be regularly involved in incident response and reporting, again illustrating the importance
of having clear and consisting incident monitoring guidelines in place.
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4.5 Conclusion
Serious incidents and accidents can be devastating and it is critical for protected area managers
to learn from past events by identifying why and under which circumstances these incidents
occurred. This study demonstrated that incident monitoring of visitor injury managed by public
authorities is characterised by heterogeneous recordings of information relevant to individual
incidents, leading to difficulties in clearly understanding trends and patterns of incident
occurrence in two Western Australian parks. As a result of the incident analysis undertaken in
this study, a template on the information to be included in visitor incident reports has been
provided as an Appendix to this paper. The template aims to provide some guidance to land
managers on how the time and location of incidents, the type of incident and its severity, as
well as information on the injured party and their behaviour can be recorded. We recommend
that incident reports also include potential contributing factors in their descriptions and to
provide information on situational circumstances such as prevailing weather and wind
conditions to allow for a more meaningful trend analysis. The template currently presents the
context of Western Australian protected areas and might be adjusted to suit national or
international readers.
The authors hope that this study provides a useful contribution to effective incident monitoring
and analysis by highlighting how the data collected can be utilised and also which information
should be included in incident reports for a more meaningful trend analysis. However, more
work is needed to further establish a standardised incident reporting and monitoring system
applicable to the management of visitor risk of injury in protected areas in order to
systematically understand and compare why incidents occur and how to prevent them.
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4.7 Appendix − Visitor incident information recommendations
Categories
Time

Location

Injured visitor

Incident type

Description
Month, Year

Incidents are recorded using the Western standard calendar months for each year (from
January to December).

Time of day

Time of day the incident occurred, i.e. AM (ranging from 4 am to 11:59 am) and PM
(ranging from 12 pm to 3:59 am)
It is recommended that current weather conditions (e.g. max and/or min temperatures) be
included in incident reports.

Season

Seasons are defined using the standard divisions based on the twelve-month, four-season
Gregorian calendar. Season is adapted to the solstices and equinoxes of the Southern
Hemisphere, i.e. Spring (September to November), Summer (December to February),
Autumn (March to May), and Winter (June to August).

Region name

The protected area management responsibilities of the Parks and Wildlife Service in Western
Australia are delivered by nine administrative regions: Kimberley, Pilbara, Midwest,
Goldfields, Swan, Wheatbelt, South West, Warren, and South Coast.

Management
area

Incidents as occurring in registered protected areas, including national parks, marine parks,
managed forest areas, regional parks, nature reserves, and other conservation areas managed
by the department. Management areas may be meaningfully combined if there are several
adjacent small parks and reserves within one larger area;e.g.e.g. incidents recorded for
Ningaloo coast World Heritage area includes both records for Ningaloo Marine Park as well
as Cape Range National Park.

Incident site

Providing information on specific location of incident where possible (e.g. dedicated day-use
areas, specific hiking trail sections). Specifying of GPS data is highly recommended.

Age

Casualties are identified as adult or child; specific age groups should be recorded as 1-12,
13-17, 18-30, 31-55, 56+ for a more meaningful data analysis

Residency

Casualties are identified as living in Western Australia, living in any other Australian state,
or as international visitor (including the country of residence if possible).

Count

Number of injured parties per incident.

Animal related

Incidents related to human encounters with animals (i.e. wildlife or domesticated/feral
animals) involving injury to the body or body being affected by toxins; ranging from insect
bites or stings to shark or crocodile attacks.

Slips and trips

Involving incidents where a visitor (on-foot) loses traction with the ground surface (e.g. due
to wet and slippery rocks) or is accidentally striking or colliding with object on the surface
(e.g. tripping over an exposed root), causing a loss in balance and may involve a fall on the
level. Slips and trips on physical structures installed by the Department are excluded from
this category (see infrastructure).

Falls

Involving any incidents where a visitor accidentally falls from a height, and may include
incidents where visitors are unintentionally entering water body (e.g. rock fishers slipping off
cliffs/rocks). Falls from physical structures installed by the Department (e.g. steps, bridges)
are excluded from this category (see infrastructure).

Lost/missing
person

Incidents related to visitors being lost, stranded, or overdue, with a focus on failure to exit an
area despite their intention to do so. Often related to bushwalking/ hiking, 4WD, or mountain
biking, but may include incidents where visitors enter risky sections near high visitation areas
but are unable to exit (e.g. climbing into gorges and unable to get back out by themselves).
Visitors may be reported missing/lost directly (e.g. EPIRB activation, reported after selfrescue), or indirectly (reported by other group member after separation of group or
family/friends after failure of contact/being overdue). May also include staff member
judgement to initiate search (e.g. abandoned car). Incidents may or may not involve injury;
severity measure includes evaluation difficulty to retrieve visitors back to safety (agency
involvement).

Water related

Incidents related to injuries sustained from visitors purposefully entering water body (e.g.
diving into shallow water) or within the water body (e.g. stepping onto glass). Also relates to
visitors experiencing difficulty exiting water (e.g. slipping on water edge) or failing to return
to edge of water body (e.g. involving swimming, snorkelling, wading) due to inability to
cope with water conditions (inability to swim, hypothermia, fatigue, becoming distressed),
lack of situational awareness (inattention by carer, inappropriate behaviour for prevailing
conditions, lack of personal protection, ignoring staff advice), or being surprised by water
conditions (rip, tides, currents). Incidents involving motorised or non-motorised recreational
vehicles (e.g. boats, canoes, jet skis, etc.) are excluded from this category (see recreational
vehicles).
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Incident
severity

Activity

Contributing
factors

Weather related

Incidents where extreme climatic conditions initiate the incidents, such as hot weather
involving people suffering heat exhaustion or dehydration. May also refer to incidents where
visitors are unable to continue travelling due to extreme weather events such as sudden
(unforeseen) weather changes (e.g. hail, thunderstorm with lightning). This category may
also relate to fallen tree limbs if related to severe weather events.

Recreational
vehicle

Incidents related to injury due to the involvement of any type of vehicle used for recreational
purposes on departmental lands. Recreational vehicles may be motorised or non-motorised,
and may be licensed or unlicensed, and include land transport (e.g. bicycle, car, squad bikes,
motorbikes), water transport (e.g. canoe, boat, jet ski), or air transport (e.g. helicopter,
parachute). Incidents where visitors are reported lost/missing whilst travelling with
recreational vehicles are excluded from this category (see lost/missing person).

Infrastructure
related

Incidents involving visitors being injured from both, intact or faulty physical visitor
infrastructure (e.g. picnic tables, steps, walkways, stairs) or departmental management and
maintenance items (e.g. tools, vehicles). This category includes slips, trips or falls if
occurring on modified areas within parks (e.g. tripping over kerb on a park car park) or
involving physical structures installed by the department (e.g. slipping or tripping on
boardwalks).

Other

Any incident where none of the categories deemed fit, such as injuries sustained from falling
tree limbs (except if related to severe weather events), burns received from camp fires, or
injuries obtained from stepping on debris (e.g. a needle at the beach).

Incident
description

Recording relevant incident information justifying incident category choice

Minor (1)

Incidents where no ambulance or medical treatment is required other than first aid.

Major (3)

Incidents involving major fractures, severe head, neck or back injuries, and/or where
ambulance or external agency assistance (e.g. WA Police Department, State Emergency
Services, or Department of Fire & Emergency Services) was required.

Fatal (6)

Incidents resulting in the death of one or more visitors.

Injury

Recording relevant injury information justifying severity choice.

Response

Recording emergency response requirements justifying severity choice.

Activity prior to
incident

Land-based activities:
 Walking / Visiting day-use
 Camping
 Hiking
 Rock climbing / Abseiling
 Horse riding
 Cycling / Mountain biking
 Motorcycle / Squad biking
 4-Wheel-Driving

Type of visit

Incidents categorised as occurring to visitors who enter protected areas as part of a led tour
group (e.g. commercial operator, school groups) or independent / unguided (which may be as
an individual only or part of a private group of friends or family).

Environmental
factors

Environmental conditions contributing towards the occurrence of the incident,e.g.e.g.
remoteness, slippery/loose/sharp rocks, uneven surface, cliffs, steep slope, difficult terrain,
submerged rocks, hot/cold weather, sudden weather change, high swells, strong currents/rips,
poisonous/dangerous animals, old/infested trees

Management
factors

Visitor management factors contributing towards the occurrence of the incident,e.g.e.g.
insufficient information provision, facility design issues, faulty/vandalised infrastructure,
including risk signs, erosion, tripping hazards

Human factors

Visitor characteristics or behaviour contributing towards the occurrence of the
incident,e.g.e.g. inexperience, a general unfamiliarity with the area, a lack of preparedness (if
possible giving examples, unsafe behaviour/acute bad judgement syndrome related to lack of
situational awareness, overestimation of abilities
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Water-based activities:
 Swimming / Wading
 Snorkelling / Diving
 Boating / Canoeing
 Surfing / Kite surfing
 Fishing
Air-based activities:
 Paragliding / Hang-gliding
 Hot air ballooning

5 RESPONSIBILITY-SHARING
AND PREPAREDNESS FOR RISK
Introduction to the chapter
Chapter 4 provided an in-depth analysis of visitor incident patterns in Karijini National Park
and Ningaloo Coast World Heritage Area. This analysis revealed that some visitor groups, such
as international visitors or young males, represent a high-risk cohort in parks. Contributing
factors to visitor incident occurrence identified in this study include a lack of skills and
experience in relation to the environmental conditions, risk-taking behaviour and
overestimating one’s abilities, or a lack of general preparedness. From that forward, the
subsequent two thesis chapters, Chapter 5 and Chapter 6, go on to examine the perceptions of
visitors to recreational protected areas. This chapter (Chapter 5) begins with an examination of
visitors’ sense of responsibility for preventing accidents and unintentional injuries. Chapter 6
then considers the visitor perspective in terms of their expectations on how much the risk of
injury should be controlled.
As shown in Chapter 2, sharing responsibility for safety involves several stakeholder groups
and includes both protected area managers as well as visitors. This means that whilst protected
areas should be maintained by management agencies to provide a safety conscious recreational
environment for visitors to use and enjoy (CALM, 1998), visitors are obliged to use park
facilities in an appropriate way. Visitors share responsibility in that they need to appropriately
prepare themselves for the conditions of the area they visit; to act in a reasonable manner
whilst at the park; and to comply with warnings and safety messages provided by park
management agencies (Kozlowski, 1988). As such, visitors need to anticipate, accept and
prepare for risks when visiting a park environment.
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In order to collect visitors’ perceptions and preferences, as well as their awareness of, and
reaction to, particular site characteristics, Bardon and Harding (1981) consider the use of onsite questionnaire surveys to be a valuable research method in nature-based tourism and
recreation. Consequently, a visitor survey was administered in four Western Australian
national parks (Karijini, Serpentine, Stirling Range and Torndirrup national parks) between
December 2017 and July 2018. The questionnaire was designed to address research objectives
four and five, capturing visitors’ views on park risk, responsibility for safety and risk
management intervention. The survey was pilot tested within the wider academic networks of
the supervisory committee, seeking comments concerning the length of time needed to
complete the questionnaire as well as on clarity, answerability and applicability of questions
and response categories. Piloting the survey resulted in simplifying and re-ordering of
questions and reducing academic tone, as well as aligning response scales to improve response
clarity and flow. A copy of the survey document, the information letter provided to research
participants during the fieldwork and the fieldwork schedule is provided in Thesis section 9.2,
Appendices to Chapter 5 and 6.
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Responsibility and preparedness for risk in national parks: Results of a visitor
survey
Abstract:
In light of incident occurrence in recreational protected areas, there is a need to consider
larger questions of risk and responsibility for visitor safety. Whether visitors in national
parks think that their safety lies in the hands of themselves or others has important
implications for the prevention of accidents. This paper sought to explore the visitor
perspective of responsibility in Western Australian national parks. A visitor survey was
administered over an eight-month period in 2017−2018 in four parks identified as high in
visitor risk. Using data from 1059 questionnaires, a cluster analysis revealed four visitor
groups who differ in their views on who is responsible for safety: the Shared
Responsibility, the Individual Responsibility, the Management Responsibility and the
Indifference to Responsibility group. Further analysis revealed that visitors’ sense of
responsibility was found to relate to risk perceptions, risk propensity and preparedness in
parks. The results of this paper have important implications for management agencies,
indicating that visitors vary in their expectations on how risks should be managed in parks.
Avenues for further research are discussed.

5.1 Introduction
In recreational protected areas, the responsibility for visitor safety is shared between park
management agencies and visitors (Gstaettner, Lee, Weiler & Rodger, 2019). A major
component for park managers is to provide a reasonably safe environment for visitors to use
and enjoy. In turn, visitors are obliged to behave in a safe and responsible way whilst in the
park. They have a responsibility to prepare themselves for the conditions of a park and to
comply with warnings and safety messages at the site (Kozlowski, 1988).
Parkin & Morris (2005) suggest that some park visitors deliberately choose to neglect or ignore
safety advice. Previous studies support this notion of neglect and suggest that a visitor’s
decision to ignore advice is influenced by a variety of reasons. Some visitors believe that the
safety messages are not applicable to them and apply only to other visitor groups (Gstaettner,
Rodger & Lee, 2017). Other explanations for ignoring safety advice include personal factors
such as previous experience and risk-taking propensities (Becker et al., 2013; Donahue, Eckel
& Wilson, 2014). Finally, an overall inflated optimism about one’s own risk levels in
comparison to other people is a determinant of adopting safety advice (Larsen & Brun, 2011;
Weinstein, 1989).
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In parks, people tend to focus on benefits rather than risks (Gstaettner, Rodger & Lee, 2017).
Many visitors simply want to enjoy the moment (Parkin & Morris, 2005) and often desire to
mimic exciting and sometimes risk-taking activities that they have observed others
participating in, either during their visit (Gstaettner, Rodger & Lee, 2017) or on social media
(Pearce & Moscado, 2015). Rickard, McComas and Newman (2011) suggested that, as a result
of global urbanisation, the detachment from natural processes means that the natural
environment becomes a scenic backdrop for leisure experiences. Park management staff in a
US national park expressed frustration because visitors increasingly see national parks as
theme parks for adventure without showing any understanding that dangers are real and that
safety cannot be guaranteed (Rickard, McComas & Newman, 2011). Whilst this frustration
may be based on the heuristic profiling by park staff, several empirical studies have confirmed
that visitors believe that parks are not considered to be dangerous places (Espiner, 2001;
Harrison et al., 2004).
A comprehensive literature review of previous studies of risk and adventure in natural
environments found that many papers describe people’s behaviour as deficient, inexperienced
and incompetent (Gstaettner, Lee & Rodger, 2018). Yet, Bird, Gisladottir & Dominey-Howes,
(2010) note that visitors are ‘eager’ to transfer responsibility to management authorities if
things go wrong. Attribution of responsibility becomes important if visitors expect others such
as tourism operators and park managing agencies to be responsible for their safety. Incidents
and accidents of people visiting lands and waters managed by public authorities are
increasingly followed by litigation actions in which compensation for losses are demanded, a
reality that is reflected within a societal trend of increasing litigiousness and blame (e.g. Brett
& Broad, 2018; Lipscombe, 2007; Sadler, 2004; Shibatsaki et al., 2010).
In light of incident occurrence in recreational protected areas, there is a need to consider larger
questions of risk and responsibility for safety (Rickard, 2012). Mulilis and Duval (1995)
suggest that, whilst there are many variables influencing whether people prepare themselves
for an environmental hazard, the decision to prepare is triggered when people feel personally
responsible for the (safety) outcome. The finding of responsibility as a moderating variable to
influence preparedness was replicated in numerous studies which focused on floods
(Grothmann & Reusswig, 2006), fires (Martin, Martin & Kent, 2009; McNeill et al., 2013) or
earthquakes (Paton, Smith & Johnson, 2005). However, the importance of responsibility for
preparedness behaviours of visitors in protected areas has had limited attention to date. In
terms of national parks, Espiner (2001) explored the concept of risk and responsibility in New
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Zealand; Rickard (2012) focused on responsibility attributions in two parks in the US; and
Gstaettner, Lee, Weiler and Rodger (2019) asked park managers, in Australia, what
responsibility means in their risk management role. Only one single study investigated effects
of visitor responsibility on visitors’ preparedness levels in natural environments (Jeuring &
Becken, 2013). This study, however, addressed preparedness only in terms of informationseeking relating to severe weather events.
More insight into the psychology of protective behaviour decisions would support the
prevention of harm, resultant legal issues and requirement for rescue operations in nature-based
tourism and recreation settings (Jeuring & Becken, 2013). This current paper seeks to explore
the visitor perspective of responsibility in recreational protected areas through the following
research questions:
(1) To what extent do visitors perceive themselves as responsible for their safety
in recreational protected areas and do perceptions vary among different
visitor groups?
(2) How do visitors’ risk perceptions and risk propensity relate to their individual
sense of responsibility?
(3) Does their individual sense of responsibility relate to preparedness for risk?

5.2 Research methods
5.2.1 Survey instrument
This paper reports on survey data that was designed to capture visitors’ sense of responsibility
for safety, park-related risk perceptions and the perceived importance of safety advice. Other
aspects included visitors’ previous experience with park environments, their preparedness for
their park experience and general visitor demographics questions. The following subsections
provide a brief description and rationale for the survey questions, with questions and response
options provided in Tables 5-1 and 5-2 below.
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Responsibility for safety
According to Jeuring and Becken (2013), perceptions on who is responsible for safety can be
divided into internal (self) or external (e.g. government agencies) responsibility. Likewise,
McLennan and Handmer, (2012) discuss responsibility for managing risk along a dichotomous
continuum from complete self-reliance (of those at risk) to complete reliance on government
agencies (those in authority). To capture visitors’ sense of responsibility for safety between
themselves and park management agencies, four statements were used in the survey, which
were adapted from Espiner’s (2001) Individual Responsibility Scale (IRS). Two statements
concerned visitors’ internal responsibility perceptions and two focused on visitors’ views on
management obligations.
Safety information
Information provision is an important aspect of visitor risk and safety management in outdoor
activities (Jeuring & Becken, 2013). Visitors seek and follow safety advice when they perceive
it as being both useful and effective, which Martin, Bender and Raish (2007) refer to as the
concept of response efficacy. Similarly, Paton (2007) suggests that when those at risk rely on
safety advice, they accept the information to be valuable and trustworthy (Paton, 2007). Survey
respondents were presented with two statements to determine how important it was to seek
safety information and adhere to the information. A further statement asked how much they
relied on that safety advice.
Dangerousness
Any decision to prepare for risk rests on the premise that the individual must be aware of the
potential of risk (Rogers, 1975). An individual’s perceptions of risk are based on their
understanding of a situation involving a threat (Boholm, 1998) and it is this perception of risk
that affects people’s behaviour and not the ‘actual’ risks calculated from statistics and
probability distributions (van der Pligt, 1996). A positive relationship between risk awareness
and preparedness has been identified by several researchers (McCool et al., 2009; McNeill et
al., 2013; Paton, Smith & Johnson, 2005). Risk perceptions in this current study were assessed
using one binary question where visitors were asked whether they thought that the park was
dangerous to visit.
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Controllability of risk
The nature and acceptability of risk often depends on the degree to which it is perceived to be
within the control of those it affects (Espiner, 2001). Whilst the choice of participating in risky
activities in parks is under the control of the individual, it can be difficult to determine whether
and to what extent visitors are actually aware of the risks they face (McDonald, 2003). Rickard
(2014) found that a decreased sense of personal control over park risks was related to an
increased likelihood to attribute responsibility to the park management agency. In the current
study, visitors’ were asked about their opinion on whether people have control over
experiencing harm from hazards in the park.
Risk propensity
An individual’s tendency to take or avoid risks, or one’s risk-taking propensity, influences the
decisions they make in a situation. For example, in a nature-based tourism context, Linford
(2016) found that a greater tolerance towards risk was linked to people’s decision to continue
hiking despite rising risk levels, and Furman, Shooter and Schumann (2010) found that risk
propensity influenced the decision to ski a risky slope. Therefore, individual preparedness
decisions in parks may also be subject to risk propensity considerations.
Previous research also indicates a relationship between risk propensity and responsibility to
manage risk. In particular, Rickard (2014) showed that people’s propensity to avoid parkrelated risks is linked to responsibility perceptions, with results alluding to a complex
relationship between risk avoidance tendencies possibly influencing how visitors assign blame
if an accident would occur.
The current study adapted the approach of Linford (2016) to measure risk-propensity
tendencies. Respondents were asked to rate their own level of risk tolerance on a scale ranging
from general risk avoidance tendency to the disposition to enjoy risk as a challenge.
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Table 5-1 Park visitor survey items on responsibility and risk
Concept

Survey question and response option

Responsibility

While I am visiting this park, my safety is my own responsibility
If visitors will not accept responsibility for their own safety, they should not visit this park
Management should prevent access to areas which may be dangerous
Those who manage this area have an obligation to inform me about all things which may affect
my safety
Likert scale: 1 strongly disagree; to 5 = strongly agree

Safety

It is important to seek out safety advice visiting this park in order to stay safe.
It is important to always adhere to all safety advice in this park in order to stay safe.
I rely on management advice for my safety in this park.
Likert scale: 1 = strongly disagree; to 5 = strongly agree

Dangerousness

Do you think this is a dangerous park to visit?
Binary: Yes/No

Control

People cannot control whether or not they are harmed by the hazards they face in the park.
Likert scale: 1 = strongly disagree; to 5 = strongly agree

Risk propensiy

How risk tolerant would you consider yourself to be?
Rating scale: 1 = I mostly try to avoid risks; to 5 = I mostly enjoy risk as a challenge

Preparedness
Hazard preparedness has been researched extensively in relation to disaster events such as
flooding (e.g. Grothmann & Reusswig, 2006; Kerstholt, Duijnhoven & Paton, 2017),
earthquakes (e.g. Mulilis & Duval, 1995; Paton, Smith & Johnson, 2005), or wildfires (e.g.
Martin, Bender & Raish, 2007; McNeill et al., 2013), and the complexity of the concept is
increasingly emphasised in research on hazard events (Every et al., 2019; Paton, 2018).
Preparedness can be described in terms of specific activities that have the potential to save life
and reduce damage in a hazard event (Spittal et al., 2008), also involving a form of
psychological readiness to respond to a risk situation (Donahue, Eckel & Wilson, 2014; Paton,
Bürgelt & Prior, 2008). Lohm and Davis (2015) argue that preparedness for risk is a quality
that is actually embedded within one’s general approach to life.
The concept of preparedness has received some research attention in relation to personal
protection behaviours in national parks. For example, in response to hiking-related incidents,
Mason, Suner and Williams (2013) assessed hiker preparedness by means of the gear they
carried with them (e.g. map, first aid kit, whistle), also looking at experience and fitness levels
as well as pre-trip planning decisions. Likewise, Brandenburg and Davis (2016) surveyed
mountain climbers to understand preparedness in terms of specific items they were using (e.g.
sunscreen, helmet), with considerations given to their medical knowledge, their level of
physical fitness and itinerary sharing behaviours.
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Preparedness in the current study was approached from three different viewpoints. First,
‘psychological readiness’ was measured in terms of visitors’ perceived capacity to cope with
an unexpected emergency event. Second, the survey included a measure of the respondent’s
self-described level of physical conditioning (i.e. fitness) as well as two measures concerning
their level of experience with natural environments. For the latter, visitors were asked to
indicate how frequently they visit protected areas, also asking whether and how often they have
visited the specific park where the data collection took place. The third approach to capture
preparedness included three binary questions on specific which reduce vulnerability of visitors
to national parks. These preparedness items include whether visitors had shared their itinerary
with a third party; whether they had checked the weather forecast before their visit; and
whether they had visited the Parks and Wildlife (PWS) webpage to check for safety advice.

Table 5-2 Park visitor survey items on preparedness and capacity to cope
Concept

Survey Question

Capacity to cope

I am confident that I can deal with unexpected adverse events (e.g. emergency response, sudden
weather change).
Likert scale:1 = strongly disagree; to 5 = strongly agree

Preparedness
items

Did you inform anyone NOT with you in the park today about your travel plans and return
time/date?
Have you checked the weather forecast before your visit?
Have you checked the safety advice on the Parks and Wildlife website before your visit?
Binary questions: Yes/No

Self-described
fitness level

How would you rate your fitness level?
Rating scale: 1 = Lowest; to 5 = Highest

Level of park
experience

About how often do you visit any protected area (e.g. national parks) in general?
Categorical: Never; Once every 2-3 years or less; About once a year; A few times per year;
Often, at least six times per year; Other (please specify)
About how often do you visit THIS park?
Categorical: This is the first time; Once every 2-3 years or less; About once a year; A few times
per year; Often, at least six times per year; Other (please specify)

Demographics
Several questions were included in the survey to capture the demographic profile of visitors,
including age, gender, place of residence and whether they had children with them. Age of
respondents was measured using age group categories: 18-24, 25-34, 35-44, 45-54, 55-64, 65
or older. Visitors’ place of residence was measured by the question whether they currently
reside in Australia or overseas. Depending on the response given, survey respondents were
directed to a follow-on question. Those who live in Australia were requested to provide their
postcode and how long they have lived in Australia. The latter was adapted from Matthews,
Andronaco and Adams (2014) to provide for the possibility that (recently) immigrated
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residents may represent a different subgroup in survey results. Response options included ‘less
than 1 year’, ‘between 1-4 years’, ‘between 5-9 years’, ‘more than 9 years’, or ‘all my life’.
Those who resided outside of Australia were asked for their country of residence.

5.2.2 Identification and selection of study sites
The survey was administered in four Western Australian (WA) recreational protected areas:
Serpentine, Stirling Range, Torndirrup and Karijini national parks. A risk assessment using the
frequency and severity of incident occurrence identified these four parks as areas of high
visitor risk management priority in the state (Gstaettner, forthcoming). The study sites were
selected in consultation with the Visitor Risk Management Coordinator employed by PWS.
The map shown in Figure 5-1 provides an overview of park locations within the state, park size
and main park features, visitor numbers, as well as an overview of frequency and severity of
visitor incident occurrence of each park area.

Figure 5-1 Overview of study sites in Western Australia
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Karijini National Park has the highest number of incidents in the state, including a high
likelihood ratio of incident occurrence even when visitation numbers are taken into account
(Gstaettner, 2020). The park is situated approximately 1,500 km from Perth, the capital of WA
and its remoteness is considered a major contributing factor for high incident occurrence,
particularly when combined with prevailing hot weather conditions that characterise this area
of the state (Gstaettner et al., 2019). Visitor risk-taking behaviour and the ignoring of safety
warnings combined with visitors’ lack of physical preparedness (e.g. not wearing appropriate
footwear) presents a great challenge for park managers at this park (Gstaettner et al., 2019).
Frequent observation of adverse and risky visitor behaviour was also a major driver for the
selection of the other study sites. Visitor risk management strategies in Serpentine National
Park, for example, are shaped by multiple severe or even fatal incidents resulting from visitors
illegally jumping off a cliff into a natural swimming hole. Likewise, many visitors in
Torndirrup National Park step beyond recommended safety barriers, approaching dangerous
ocean cliffs. One recent visitor fatality was reportedly caused by dangerous selfie behaviour at
a popular day-use site (Cuthbert & Smith, 2018). Torndirrup is also a ‘black spot’ for rockfishing fatalities where limited skills and experience coupled with low levels of personal
protection behaviour present a major challenge for park management agencies (Jasper, Stewart
& Knight, 2017).
Lastly, offering predominantly ’backcountry mountain recreation opportunities’ (CALM, 1999,
p. 53), Stirling Range National Park is a popular spot for hiking and rock climbing in WA.
Sudden extreme weather changes can be a great risk to visitors and safety messages focus on
recommendations to prepare and stay on the pathway to avoid becoming lost. A recent spike in
incident occurrence, including two successive fatalities, initiated a renewed focus on visitor
safety management in the park (Albany Advertiser, 2019).
This study was conducted in line with the National Statement on Ethical Conduct in Human
Research and gained approval of the Murdoch University Ethics Committee (Approval
2017/240). On completion of the survey, visitors received a card containing the contact details
of the researcher and the Murdoch University Research Ethics Committee for future reference.

5.2.3 Data collection and response rate
Data collection was undertaken on-site by the first author between December 2017 and July
2018, targeting peak visitation periods of each park. Following the recommendations of Moore
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et al. (2009), a customised version of systematic random sampling was used through
application of the ‘next available’ technique. Visitors were approached at day-use areas or on
hiking trails with a brief introduction to the study and asked if they were willing to complete a
short survey. Moore et al (2009) also suggested that research participants in parks may
experience pressure from the rest of the group to keep moving if only one person completed the
survey, therefore multiple group members were invited to participate in the study. Data were
collected between 2 and up to 6 hours per day, with times varied at each location throughout
the collection period.
As shown in Table 5-3, a total of 1131 visitors were approached, and of those 1086 agreed to
complete the survey, resulting in an overall response rate of 96%. Of those who declined (4%),
the most common reasons related to English-language difficulties and lack of time or interest.
Karijini had the highest response rate of 98% and Torndirrup had the lowest at 94%. Upon data
entry, a further 27 surveys were removed from the dataset when the survey was found largely
incomplete. This reduced the number of surveys in the final data analysis to 1059, resulting in
an overall 93% of usable surveys.

Table 5-3 Park visitor survey response rates
Declined
21

Response
317

Unusable
6

Included
311

% of total

Torndirrup NP

Approached
338

Serpentine NP

190

10

180

11

169

89%

Stirling Range NP

298

8

290

3

287

96%

Karijini NP

307

6

301

7

292

95%

1131

45

1086

27

1059

93%

92%

5.2.4 Data analysis
To address the research questions of this study, survey responses were directly entered into the
Statistical Package for Social Sciences (SPSS) version 24.0 for analysis. The data were
analysed using descriptive and inferential approaches (univariate, bivariate and multivariate).
Descriptive statistics were used on demographic information and the data were subjected to a
data-driven (i.e. posteriori) cluster analysis to identify groups with similar perceptions of
responsibility for safety. Differences between groups were tested using comparison of means
(t-test), contingency tables (chi-squares) and analysis of variance (ANOVA). Where sizes of
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groups were unequal, harmonic mean sample sizes were used. Differences were considered
significant at the 0.001 level.

5.3 Results
5.3.1 Sample characteristics
The response set reflected an even mix of gender with 53% male and 47% female participants.
Almost half of the respondents were young adults under the age of 35; 15% were between 18
and 24, and 30% were between 25 and 34 years old. Other age groups included visitors
between 35 and 44 (20%), 45 and 54 (17%), 55 and 64 (12%), with a total of 6% aged 65 or
over.
Children were present in the group most of the times (64%). A chi-square test revealed that
there was a significant difference within parks relating to whether respondents had children
with them, χ² (3, N=1059)=11.042, p=0.012. Whilst only about one third of survey respondents
in Torndirrup, Stirling Range and Karijini had children with them, about half of Serpentine
respondents did. Moreover, the age of children visiting Serpentine (mean age 5.5) was
significantly lower than those visiting Stirling Range (mean age 9) or Karijini (mean age 8).
Most survey respondents (81%) were from Australia, of which 74% were from WA. Just over
one-third of respondents residing in Australia are immigrants (39%), of which about half have
been living in Australia for more than 9 years and a further 23% have lived in Australia for 5
and 9 years. A total of 24% can be classified as recent immigrants who have lived in Australia
for less than 5 years.
A total of 19% of all survey respondents were international visitors, 73% of whom came from
Europe, predominantly the UK, Germany, France, the Netherlands, or Switzerland. Only 18%
of international respondents were from Asia (i.e. India, Singapore, China, Taiwan), 6% were
from North and South America (i.e. USA, Canada, Guatemala, Argentina), 2% were from
Oceania (excluding Australia), and 1% were from Africa. On average, visitors from overseas
were younger than their Australian counterparts, t(1046)=7.24, p<.001; d=0.5803. A chi-square
test revealed that there was a greater representation of international respondents at Torndirrup
and Karijini compared to Serpentine and Stirling Range national parks, χ²(3, N=1057)=22.218,
p<.001.
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In summary, the sample reflected middle-aged Australians, often accompanied by children.
International respondents were primarily younger Europeans without children. In statistical
terms, the survey site had a significant impact on age, origin and whether children were in
travel groups, confirming findings of Smith et al. (2014) who suggested that there are different
visitor groups visiting different national parks for different reasons.

5.3.2 Responsibility for safety
In order to explore visitors’ sense of responsibility for safety, preliminary analyses were carried
out. An exploratory factor analysis (oblique rotation) was conducted on relevant responsibility
and risk items. As presented in Table 5-4, two factor variables emerged from this analysis. The
first factor related to management responsibilities and revealed that these responsibilities are
closely linked with perceptions of the importance of safety advice. Those who felt strongly that
management agencies should inform visitors about dangers and prevent access to dangerous
areas also tended to believe it was important to seek out and apply safety advice. The second
factor related to the responsibility of the individual visitor. For this exploratory analysis, the
relatively low reliability values, although not ideal, can be regarded as acceptable given the
exploratory nature of the analysis and the limited number of items used for each scale (Field,
2013).
Table 5-4 Results of an exploratory factor analysis for responsibility perception combined
with perceived importance of safety advice

Cronbach’s alpha
I rely on management advice for my safety in this park
Those who manage this park have an obligation to inform me about all things which may
affect my safety
It is important to always adhere to all safety advice given in this park in order to stay safe
Management should prevent access to areas which may be dangerous
It is important to seek out safety advice before visiting this park
If visitors will not accept responsibility for their own safety they should not visit this park
While I am visiting this park, my safety is my own responsibility

Factor 1
Management
responsilibity

Factor 2
Individual
responsibility

.670
.683

.515

.606
.498
.480
.468
.587
.519

Extraction Method: Principal Axis Factoring.
Rotation Method: Oblimin with Kaiser Normalization.

Most responses reflected a higher level of agreement for individual responsibility than for
management responsibility. Results of a paired t-test suggest a significant difference for the
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items on the individual responsibility scale and the management responsibility scale. On
average, respondents reported significantly higher individual responsibility (M=4.48, SD=.72)
than management responsibility (M=3.34, SD=1.08), t(1058)=27.597, p<.001. Nevertheless,
more than half (55%) of all survey respondents agreed that park managers should inform
visitors about all things affecting their safety; and nearly half (44%) of survey respondents
agreed that management should prevent access to areas which might be dangerous. These
results suggest that whilst respondents support a high level of individual responsibility, they
maintain a high expectation of management involvement in park safety, with a greater focus on
information provision than restriction of access.
Interestingly, no significant correlation was found between the individual and management
factors, r(1059)=.0392, p=.202. That is, agreement towards individual responsibility did not
necessarily translate to disagreement towards management responsibility in parks. Visitors
surveyed did not appear to respond along a dichotomous spectrum where responsibility
accrued to one group or the other. To examine their views on how responsibility is shared,
further statistical analyses were required.
Clusters of responsibility sharing
Responses were subjected to a data-driven cluster analysis to identify visitor groups that vary
in their perceptions of how responsibility for safety is shared in recreational protected areas.
Following the recommendations of Dolnicar and Grün (2008), survey respondents were
segmented into groups based on their responses to the seven responsibility variables
comprising the two factors presented in Table 5-4. A posteriori k-means cluster analysis
method was utilised, with the results of the exploratory factor analysis used to support
explanation of cluster results.
The analysis was performed, with iterations configured until convergence was achieved (i.e.
after 13 iterations). By means of analysing the graphical representations of results (using
standardised z-scores), a meaningful response pattern was identified when testing for four
clusters, which can be illustrated by a binary possibility matrix (Figure 5-2). Consequently, the
use of four clusters was determined as the optimal number of visitor groupings for further
analysis. Mean responses to the cluster variables are provided in Table 5-5. A demographic
overview of each cluster group is provided as an Appendix, to which some reference is made in
the cluster descriptions below.
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Higher mean score in

Lower mean score in Individual

Individual Responsibility

Responsibility

Shared Responsibility

Management Responsibility

Individual Responsibility

Indifference to responsibility

Higher mean score in
Management Responsibility
Lower mean score in
Management Responsibility

Figure 5-2 Responsibility cluster descriptions within binary matrix

Table 5-5 Final clusters by perceptions of responsibility (factor item means)

Cluster variables
While I am visiting this park,
my safety is my own
responsibility
If visitors will not accept
responsibility for their own
safety they should not visit
this park
Those who manage this park
have an obligation to inform
me about all things which
may affect my safety
Management should prevent
access to areas which may
be dangerous
I rely on management advice
for my safety in this park
It is important to always
adhere to all safety advice
given in this park in order to
stay safe
It is important to seek out
safety advice before visiting
this park

Shared
Responsibility
(44%, n=460)

Individual
Responsibility
(34%, n=358)

Management
Responsibility
(9%, n=93)

Indifference to
Responsibility
(12%, n=130)

One-way ANOVA
p<.001

4.77a

4.86a

2.42b

3.33c

F(3,1040)=575.741

4.71a

4.81a

3.64b

2.63c

F(3,1040)=480.927

4.19a

2.74b

4.02a

3.11c

F(3,1040)=155.004

3.81a

2.16b

3.43ac

3.12c

F(3,1040)=121.881

3.93a

2.24b

3.61a

2.80c

F(3,1040)=185.840

4.67a

3.85b

4.38a

3.54b

F(3,1040)=85.157

4.22a

3.19b

3.66c

3.35bc

F(3,1040)=70.018

Clusters with mean values that are not significantly different are designated with the same superscript letter; p < .001
Valid cases n=1041
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The largest cluster encompassed 44% of respondents. Classified the Shared Responsibility
group, this cluster represented those visitors who reported high levels of agreement that both
individuals and management are responsible for safety. Visitors in this cluster were slightly
older, on average, compared to the other clusters. Also noteworthy is that this cluster is the
only one with a higher female than male ratio.
The next largest cluster, comprising 34% of respondents, placed the greatest focus on the
responsibilities of the individual. With relatively low mean values across all management
responsibility scale items, it has been named the Individual Responsibility cluster. This group
encompassed the greatest proportion of male respondents compared to all other clusters with a
tendency to have lived in Australia for longer.
The third cluster was named the Management Responsibility group and comprised 9% of
respondents. This visitor group tended to evaluate management obligations as more important,
allocating lower emphasis on the responsibility of the individual. The Management
Responsibility group differed from the other cluster groupings in that there was a lower
representation of respondents who had lived in Australia all their lives compared to the other
clusters and there were slightly more international visitors (from Europe and Asia) in this
group compared to the Shared Responsibility or Individual Responsibility groups.
The final cluster to emerge from the analysis comprised 12% of respondents. Interestingly,
survey respondents in this cluster reported lower scores for both sides of the responsibility
spectrum, which is why this cluster is called the Indifference to Responsibility group. Visitors
in this cluster tended to disagree that they are responsible for their own safety, whilst also
tending to disagree that management intervention is important for keeping them safe. This
visitor group tended to be younger, with a slightly higher representation of Millennials (i.e.
those born between the early 1980s and mid 1990s representing the 25-34 age category)
compared to the other clusters.
The results arising from this cluster analysis suggest that different visitor groups vary in their
opinions on whether and to what extent management has a responsibility for visitor safety in
parks. This provides a response for the first research question of this paper. The analysis now
turns its focus towards the second and third research questions, which investigate how a
visitor’s risk perception, propensity to take risks, and preparedness levels relate to their
individual sense of responsibility. All variables were tested for significant differences between
the four clusters, with the aim of providing a deeper analysis into the individual components of
the cluster constructs.
119

5.3.3 Responsibility and risk
Dangerousness and controllability of harm
The majority of survey respondents did not think that the parks were dangerous places to visit
(82%) and more than half (57%) thought that the risk of experiencing harm in the park is under
the control of people who are visiting. Whilst perceptions on dangerousness did not differ
significantly across the four responsibility clusters, χ²(3,N=1035)=3.729, p=.292, a one-way
ANOVA and associated post hoc comparisons based on the Scheffe criterion revealed that the
Individual Responsibility group differed significantly in their controllability perceptions from
both the Shared Responsibility and the Management Responsibility groups, F(3,1035)=14.541,
p<.001. That is, respondents who viewed the risk of harm from hazards to be outside their own
control were more likely to allocate responsibility towards management authorities.
Risk propensity
When asked about their tendencies with respect to avoiding risks vs embracing risks as a
challenge, on average, survey respondents evaluated their risk propensities around the midpoint (M=3.08; SD=1.196). A one-way ANOVA revealed, however, that the responsibility
clusters significantly differed in their risk propensity levels, F(3,1013)=20.246, p<.001. Post
hoc comparisons using the Scheffe criterion indicated that the Individual Responsibility cluster
were more likely to enjoy risk as a challenge (M=3.47) compared to the other three
responsibility clusters (M=2.77, M=3.08; M=2.86, respectively). That is, those respondents
with a higher risk propensity tended to accept responsibility for their own safety and were less
likely to transfer responsibility obligations to management authorities.

5.3.4 Preparedness
Information seeking and informing others
Most survey respondents checked the weather forecast before their visit (79%). About half
respondents (49%) informed a third party about their travel plans, and somewhat less than half
(41%) said they checked safety advice on the PWS website prior to their visit (Figure 5-3). A
total of 22% of survey respondents had performed all three of the preparedness action items,
and a total of 12% did not do any.
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Figure 5-3 Overview of binary preparedness item results

Chi-square tests revealed that survey respondents from Australia were more likely to have
informed a third party about their travel plans before their visit (52%), χ²(1,N=1059)=23.093,
p<.001, whilst only 33% of overseas visitors did. Survey respondents visiting the park with
children were more likely to have checked the weather forecast, χ²(1,N=1057)=9.982, p=.002,
and more likely to have checked safety advice on the webpage before their visit,
χ²(1,N=1058)=7.274, p=.007. A total of 84% of respondents with children in their travel group
checked the weather forecast and 46% checked the safety advice on the PWS webpage before
their visit, compared to 76% and 38% of respondents who visited without children,
respectively.
In terms of the responsibility cluster groups, checking the PWS website was found to be the
only statistical difference between the four cluster groupings, χ²(3,N=1040)=16.330, p=.001.
The Individual Responsibility (35%) and the Indifference to Responsibility (33%) clusters
were less likely to check the PWS website before their visit, compared to the Management
Responsibility (52%) and the Shared Responsibility (45%) clusters. Those respondents who
allocated greater responsibility for park safety to park management agencies were more likely
to view safety advice on the webpage prior to their visit.
Capacity to cope
When asking visitors to evaluate their ability to cope with adverse conditions during their visit
to the park, the sample mean score was 3.8 (SD=1.023), reflecting confidence in coping ability
for most visitors. An independent t-test revealed that the mean confidence differed significantly
between male and female respondents, t(1049)=6.355, p<.001, d=0.398). On average, males
felt more confident in their capacity to cope (M=4.01, SD=0.983) than did females (M=3.61,
SD=1.029). Perceived capacity to cope also significantly differed depending on whether survey
respondents thought that the parks they visited were dangerous, t(256.888)=-4.343, p<.001;
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d=0.358. Those who evaluated the park as a dangerous place to visit expressed lower
confidence in their ability to deal with an adverse event (M=3.48, SD=1.137) compared to
those who did not (M=3.90, SD=0.983).
Respondents’ perceptions of their capacity to cope with a potential emergency differed
significantly between the responsibility clusters, F(3,1038)=52.459, p<.001. Post hoc
comparisons based on the Scheffe criterion revealed that the Individual Responsibility cluster
felt most confident to deal with an unexpected adverse event (M=4.09, SD=0.909), followed by
the Shared Responsibility (M=3.77, SD=1.013) cluster. The Indifference to Responsibility
(M=3.51, SD=1.073) and the Management Responsibility (M=3.44, SD=1.146) clusters felt
least confident to deal with an unexpected adverse event. The results of this one-way ANOVA
suggest that with higher individual responsibility, survey respondents tended to feel more
confident to deal with possible emergency scenarios, but as self-confidence levels decreased,
the desire for management intervention increased as well.
Previous park experience and fitness levels
In order to grasp an understanding of people’s familiarity with natural environments, survey
respondents were asked about the frequency of their visits to protected areas. Most respondents
presented themselves as relatively experienced, with a total of 66% indicating they visit
protected areas such as national parks several times per year (42%) or more (24%). 17% of
respondents visit national parks about once per year, and a further 11% visit once every few
years. Only 3% of visitors indicated they generally did not visit any national parks, and the
category ‘other’ was chosen by a further 4% of respondents.
When asked to assign a ranking to one’s own fitness level on a five-point scale ranging from 1
meaning ‘lowest’ to 5 meaning ‘highest’, most visitors rated their fitness level as a 3 (31%) or
4 (50%). A total of 11% placed themselves on the highest level, and a further 7% placed
themselves in either the second (6%) or lowest (1%) fitness brackets. Statistically significant
differences in mean perceived fitness levels were found between male (M=3.75. SD=0.795)
and female respondents (M=3.53, SD=0.810), t(1047)=4.346, p<.001; d=0.274. Males
perceived themselves as fitter compared to female visitors.
No statistical differences were found between the four responsibility clusters in relation to
general park experience F(3,1037)=2.94, p=.032, or fitness levels, F(3,1035)=0.100, p=.960.
However, with increased fitness as well as park experience levels, respondents showed a
tendency to report greater confidence to deal with unexpected adverse events, r(1049)=.171,
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p<.001 and r(1052)=.144, p<.001, respectively. Fitness and park experience were also
positively correlated with respondents’ risk propensity levels, r(1025)=.255, p<.001 and
r(1029)=.154, p<.001, respectively. Taken together, with greater familiarity with national parks
as well as greater fitness levels, people tended to report higher self-confidence to cope with
emergencies and greater tendencies to enjoy risk as a challenge.

5.4 Discussion
The results of the visitor survey highlighted substantial differences in views and opinions on
responsibility for visitor safety in Western Australian parks. Overall, most survey respondents
reflected a high level of individual responsibility; however, agreement towards individual
responsibility did not necessarily translate into the view that park managers should not be
responsible. The results of this paper showed that whilst three-quarters of survey respondents
felt that they are responsible for their own safety, about half of these only accepted this
responsibility when it was shared with park management agencies. Results also showed that
another group of visitors placed a greater onus on management than themselves; and there were
some that did not assign responsibilities at all.
For the Individual Responsibility group, accepting responsibility for themselves and their
action was very important and they strongly agreed that only those visitors who accept
responsibility for own safety should be allowed to visit national parks. They did not agree with
the notion that park managers have an obligation to inform visitors about all risks or that
management should prevent access to dangerous areas in parks. The Individual Responsibility
group expressed the greatest propensity to enjoy risk compared to the other groups. Whilst they
generally agreed that it is important for visitors to adhere to safety advice provided in parks,
their own reliance on safety advice was low. This is in line with the finding that this group was
least likely to check the PWS website for safety advice before they visited. These visitors, with
a high sense of individual responsibility, tended to trust their own abilities and skills, which
was expressed in their high confidence to be able to cope with a potential emergency event
should one occur.
Result patterns unfolded differently for the Management Responsibility group. Whilst also
accepting some individual responsibility, this group placed a greater onus on management
agencies to manage safety for them. Here, respondents were of the view that protected area
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management agencies have an obligation to provide information about risks to visitors and that
access to dangerous park areas should be prevented. Incidents and accidents were largely seen
as non-controllable events and the group felt less prepared in their capability to deal with a
possible emergency event. The Management Responsibility group strongly believed that it is
important to seek out and adhere to all safety advice provided by park agencies and they relied
on management advice in order to stay safe.
The largest visitor group identified was the Shared Responsibility group. Visitors in this group
were of the view that responsibility for safety should be shared between management agencies
and themselves. Similar to the Individual Responsibility group, the Shared Responsibility
cluster strongly agreed that visitors are responsible for their safety in parks; however, their
views diverged in that they also thought that management agencies have an obligation to
inform visitors about risks and that access to dangerous areas should be prevented. This group
was the strongest advocate for safety advice provision in parks, considering both, the
importance that visitors to seek out this information and the necessity to adhere to safety
advice.
Lastly, a fourth responsibility cluster was identified in this study. Termed the Indifference to
Responsibility cluster, this visitor group stands out because they have no agreement with either
individual responsibility or management responsibility to risk. This appears counter-intuitive
for risk management; however, to interpret these results, the Indifference to Responsibility
group may simply be undecided about the issue of whose responsibility it might be if any
accident occurs in national parks. A second possibility might be that they fundamentally
disagree to the idea of assigning responsibility for visitor safety in parks. Visitors in this group
may defend the principle of common access rights to public land, contesting the idea that
natural environments are to be managed for visitor use at all (Williams, 2001).
Whilst expressing some agreement that safety advice should be adhered to in parks to stay
safe, the Indifference to Responsibility group was largely of the opinion that it was not
important to seek out safety advice before a park visit. Their own reliance on safety advice was
rated as low; yet, their confidence to deal with an unexpected adverse event was also low.
Although the demographic profile of this cluster (see Appendix) reflects a slightly larger
proportion of younger participants compared to the other groups, it would be too simplistic to
place this finding under the notion of ‘youth apathy’ because larger sociological forces may be
at play (Cammaerts et al., 2013). More research is needed to investigate where these seemingly
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contradictory views and opinions come from and it would be interesting to see how these
would play out if a hazard event occurred.
Overall, the four parks from which the data were drawn were not seen by visitors as dangerous
places to visit, confirming Espiner’s (2001) findings that visitors to managed park
environments tend to evaluate these as safe places to visit. However, if visitors perceive a park
as very safe, they may be more likely to engage in risky behaviour. Park visitors assess risks
based on their own interpretation of the surrounding environment before they balance this risk
level against their own competencies (Gstaettner, Lee & Rodger, 2018). Perceptions of park
dangerousness did affect respondents’ confidence levels in this current study; those who
viewed the park as not dangerous expressed greater confidence to be able to deal with an
emergency should one arise.
Gender, risk propensity, fitness and experience levels were also related to people’s confidence
levels. Overall, survey respondents with a higher risk propensity tended to feel more confident.
Respondents who reflected the highest levels of confidence were male and experienced park
users who evaluated themselves high in terms of their fitness. Previous research identified
young males as a vulnerable group due to their high risk-taking propensities (e.g. Parkin &
Morris, 2005; Peden, Franklin & Leggat, 2016). In the current study males hold the strongest
view in terms of believing in individual responsibility for safety in parks.
Preparedness of all survey participants was relatively low, particularly in regard to their
engagement with the PWS safety advice available online. Attempts to disseminate safety
information should be cognisant of this fact and consideration will need to be given to the most
appropriate strategies for conveying safety advice. Gstaettner et al. (2019) suggest that the way
park information is presented to its visitors is an important element in how responsibility is
formed. In the current study, those who hold management most responsible are also most likely
to check the website for safety information. The implications of this are that, if those who
check the website have an accident, the likelihood of placing the blame with management may
increase.

5.5 Conclusion
This paper started with the premise that there is a shared responsibility for visitor safety
between park management agencies and visitors, in recreational protected areas. The sharing of
responsibility includes the requirement of park management agencies to provide a reasonably
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safe environment for park visitors. In turn, visitors are required to prepare themselves for their
visit and to comply with warnings and safety messages. Previous research suggests that
visitors’ preparedness for risk depends on whether and how much they think that safety is their
own responsibility. Consequently, whether visitors think that their safety lies in the hands of
themselves or others has important implications for the prevention of accidents in parks
(Jeuring & Becken, 2013).
The results presented in this paper suggest that visitors vary in their opinions on whether and to
what extent management has a responsibility for safety. Data from 1059 valid surveys sampled
in four WA national parks identified four visitor groups based on their perspectives on sharing
responsibility for safety between park managers and themselves. The groups included the
Shared Responsibility, the Individual Responsibility, the Management Responsibility and the
Indifference to Responsibility clusters. These groups differed in their risk propensity levels and
their opinions on whether harm is controllable by people. Further differences were also found
in terms of their tendencies to prepare for their visits to parks.
This paper provides a valuable starting point to understand the role of responsibility in visitors’
decisions in recreational protected areas. However, more research is needed. Previous research
suggests that different landscape characteristics may be associated with different behavioural
patterns and expectations on safety provision. Replication of this study in other contexts is
needed to examine whether and to which extent the findings are applicable to parks elsewhere
and to visitors of other cultural backgrounds. A logical extension could be to also investigate
how responsibility perceptions vary across different park settings. Research could focus on
whether and how different levels of tourism development or different park entrance fee
structures affect visitors’ expectations of how visitor safety is managed. Such research is
important for decision makers where parks are modified to accommodate high visitation
numbers or visitor activities are extended to suit a broader range of visitor clientele.
Most importantly, however, this study uncovered the existence of a visitor group which is
indifferent to any attribution of responsibility. This group allocates safety responsibility to
neither park management nor themselves, whilst they are the least likely to think they can cope
with any unexpected adverse event in parks. Future research is needed to investigate the basis
of this counter-intuitive approach to responsibility sharing and the implications for risk
management resulting from these. An important consideration includes whether and how this
group assigns responsibilities and blame to various parties should an incident occur.
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5.7 Appendix to the paper
Responsibility cluster attributes and total sample

Shared
Responsibility
(44%, n=460)

Individual
Responsibility
(34%, n=358)

Management
Responsibility
(9%, n=93)

Indifference to
Responsibility
(12%, n=130)

Total visitor
sample
(n=1059)

Male

47

62

53

51

53

Female

53

38

47

49

47

18-24

12

17

19

17

15

25-34

30

30

30

35

30

35-44

21

19

20

20

20

45-54

16

20

13

14

17

55-64

14

11

8

9

12

65-older

7

3

10

3

6

Gender (%)

Age group (%)

3.13*

2.87

2.92

2.67*

2.98

International

20

15

23

28

19

Less than 1 year

2

1

0

2

2

Between 1-4 years

5

5

7

5

6

Between 5-9

8

5

10

8

7
16

Age group mean
Length of residence (%)

More than 9 years

16

17

19

16

All my life

49

56

41

49

50

3.43

3.77**

3.32

2.98**

3.48

Australia

81

86

77

74

81

Europe

13

12

16

17

14

Asia

4

1

5

7

3

Americas

1

1

0

1.5

1

Length res. cat. mean
Country of residence (%)

1

0

1

0

0.5

0.5

0

0

0

0.5

Yes

34

36

35

42

36

No

66

64

65

58

64

Oceania
Africa
Presence of children (%)
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6 MANAGING THE SAFETY OF
NATURE
Introduction to the chapter
The previous chapter (Chapter 5) examined visitors’ sense of responsibility for preventing
accidents and unintentional injuries and determined whether visitors’ views on responsibility
relate to risk perceptions and preparedness. Four groups of visitors were identified who
differed in their views on who is responsible for safety and it was established that visitors’
responsibility perceptions were linked to their feelings of how prepared they are. That is, those
visitors that tend to attribute responsibility to management agencies are less likely to think that
the risk of injury is something that people have control over and they feel less prepared in their
capacity to deal with a possible emergency event. These visitor groups were also more likely to
have checked the PWS website for safety advice before their visit and expressed a higher
reliance on management advice in order to stay safe.
From that forward, this chapter (Chapter 6) considers the visitor perspective in terms of
visitors’ expectations on how much the risk of injury should be controlled in natural protected
areas and explores the link between perceptions of risk and safety. The results presented in this
final thesis paper are also based on the visitor survey described in the previous chapter
introduction, but focused on the data collected in Karijini and Stirling Range national parks.
When compared to Serpentine and Torndirrup national parks, where survey data was also
collected, Karijini and Stirling Range can be described as more remote and of greater
wilderness character. To focus the data analysis for this paper on these two parks therefore
allowed for a more meaningful investigation of visitors’ expectations of the management of
safety in relatively natural (wilderness) environments.
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Managing the safety of nature? Park visitor perceptions on risk and risk
management
Abstract:
An important focus of risk management in national parks is the interplay between how risk
is perceived and how visitors would like risks to be managed. This paper presents the
results of a study that investigated visitors’ expectations on how the risk of injury should
be controlled by park management agencies, linking it with perceptions on park
dangerousness and confidence to deal with unexpected adverse events. Results of our
survey among visitors in two Western Australian national parks, Karijini and Stirling
Range, suggest that visitors tend to approve risk management intervention. However,
higher levels of risk control were linked to a lower likelihood that visitors thought that the
park was dangerous. Visitors establish a sense of safety from the park management context
when the park appears to be managed well. Given that national parks are never free of
risk, the management challenge is to balance legal and moral obligations along with
societal expectations, without reducing visitors’ appreciation of risk.

6.1 Introduction
Nature-based tourism and recreation activities often occur in protected areas such as national
parks and nature reserves. These areas serve as an important nexus in society offering benefits
in recreation, tourism and health (Choy & Prineas, 2006). Experiential and personal higherorder benefits derived from visiting national parks abound (Weiler, Moore & Moyle, 2013) and
research suggests that participating in physical leisure in outdoor environments positively
contributes towards improved physical, social and psychological health (Han & Patterson,
2007; Shanahan, et al. 2016). In support of a public push to bring people closer to nature,
national park management agencies are urged to provide quality tourism experiences for the
whole family (Hardiman & Burgin, 2017).
The experience of nature and wilderness constitutes the foundation, the sensorial and emotional
backdrop from which national park experiences are formed (Sorakunnas, 2020). National
parks, when representing the idea of being accessible wilderness areas, provide for the
opportunity to encounter challenging experiences that are normally not encountered in
everyday life (Rickard, 2014, discussing the works of Sax, 1980) fostering intellectual and
emotional development and a sense of achievement when overcome (Kellert, 2002). Yet,

134

national parks are places where injuries and fatalities occur frequently and management
agencies have responsibilities to prevent accidents as a result of occupier’s liability laws
(Gstaettner, Lee, Weiler & Rodger, 2019). Resulting legal and moral obligations can encourage
rather conservative risk management decisions by these agencies, potentially limiting nature
experiences through the introduction of rules and regulations (Espiner, 2001; McDonald,
2003).
The managerial challenge is to protect park visitors’ safety without regulating to a degree that
stifles personal experience and growth (Rickard, 2014). Yet, how do we, as a society that
values nature-based experiences, ultimately evaluate the presence of risk in a park
environment? What are visitors’ expectations in terms of safety provision? To answer these
questions, this paper examines the visitor perspective of risk management, exploring
expectations of those individuals to whom risk management intervention measures are directed.

6.2 Risk and the management of risk in protected areas
6.2.1 Visiting national parks
National park experiences are multi-dimensional and come in a wide variety of shapes and
forms (Sorakunnas, 2020). As described by Weiler, Moore and Moyle (2013), experiences in
national parks encompass a range of different activity opportunities, ranging along the passive
versus active continuum depending on levels of psychological and physical involvement. Park
experiences can include everything from a short day-trip to a nearby park picnic area, to
pursuing an intense multi-day climbing experience in remote parts of the world. Experiences
may be entirely self-directed, be partly guided by visitor centres or interpretative signage, or be
in the form of fully organised commercial tours (Weiler, Moore & Moyle, 2013).
Outdoor experiences in national parks are usually portrayed as beneficial to society, as visitors
reap benefits such as improved health and well-being through engaging in physical activity and
being exposed to fresh air. Discussions about negative aspects arising from nature-based
activities usually evolve around the detrimental effects visitors can have on the environment,
including littering, trampling, spread of diseases and pests, disturbance of wildlife, or habitat
destruction (Marion, Leung, Eagleston & Burroughs, 2016; Larson, Reed, Merenlender &
Crooks, 2016). However, the relationship between tourism and the environment also includes
‘the other side of the coin’, where exposure to environmental hazards such as high altitude,

135

dangerous wildlife, extreme temperatures, geological features and water can lead to tourist
morbidity and mortality (Bauer, 2001).
National park visitation has been associated with a large number of injuries and fatalities
occurring around the world each year (e.g. Heggie, Heggie & Kliewer, 2008; Gstaettner, 2020).
While visitor risk may evolve from specific geographical or climatic conditions, it is also
rooted in the types of visitors attracted to particular parks and associated behaviours
(Gstaettner, Kobryn, Rodger, Phillips & Lee, 2019). As visitor use of parks and protected areas
is increasing and diversifying, the potential for serious incidents and litigation is of growing
concern (Buckley, Witting & Guest, 2001). National park visitors are susceptible to the risk of
drowning (Flaherty, 2018; Morgan, Ozanne-Smith & Triggs 2009), hypothermia (Procter,
Brugger & Burtscher, 2018), falls from a height (Flaherty & Caumes, 2018), dangerous
animals (Cherry, Leong, Wallen & Buttke, 2018) and disease (Dinc, Demiraslan & Doganay,
2017). Subsequently, minimising the occurrence of unintentional incidents and accidents
remains a high priority for park managers (English, 2018).

6.2.2 Managing visitor risk
The provision of park experience opportunities goes beyond the presence of natural features
such as rivers and trees. Whilst the natural characteristics are important, it is the services and
structures inside (e.g. trails, campsites, interpretation) and outside of park boundaries (e.g.
tourism support infrastructures) that are crucial in determining park visitation patterns
(Puustinen, Pouta, Neuvonen & Sievanen, 2009). As Fossgard and Fredman (2019) point out,
nature-based experiences depend on facilitated resources to support nature-based activities,
including attraction development and maintenance, facilitation of access and social interaction
opportunities and the management of risk.
Accidents and incidents in parks are regarded as a sequence of events, starting with visitors’
choice of activity and ending with a set of consequences such as injury and emergency
response (Tuler & Golding, 2002). Following this model, efforts of management intervention
may differ depending on the position within the sequence as risk management measures can
target various stages of the causal incident chain. Intervention measures may prevent the
activity (e.g. through the installation of barriers or warning signs), increase its safety when
facilitating for it (e.g. through effective trail markers or the installation of handrails), or target
the prevention of negative outcomes or reducing the severity of these (e.g. improving
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emergency response arrangements). As a whole, management agencies can employ a variety of
risk

management

strategies,

including

engineering approaches

(e.g.

environmental

modifications such as barriers or other infrastructure), enforcement (e.g. rules and regulations)
and education (i.e. interpretation and risk communication) (Rickard, 2014). Other management
approaches can also include zoning and seasonal activity restrictions or face-to-face
communication by park staff, but the most common and preferred approach to visitor safety
remains the provision of on-site risk signage (Saunders et al., 2019).

6.2.3 Managing parks - managing expectations?
Recreational protected areas comprise a compilation of natural as well as built objects and it is
their attributes and composition that can influence how people interpret a specific place
(Gieryn, 2000; Lee & Matarrita-Cascante, 2013). The physical composition of the park
environment can influence patterns of visitor behaviour (Shoval & Isaacson, 2010) and
satisfaction (Oviedo-García et al., 2019) as visitors’ park experiences are created based upon
their expectations of what they think they will encounter and how these expectations compare
to their preferences for that site (McCool, 2006).
Park characteristics can also shape visitors’ expectations on how much safety should be
provided (Gstaettner, Rodger & Lee, 2017). Findings of an US-based study suggest that the
more parks appear physically managed with pathways, shelters, signposts or warning
messages, the more visitors transfer responsibility for safety to management agencies (Rickard,
2014). Similar notions were expressed by protected area managers in Australia, noting that the
extent of park infrastructure and on-site risk information influences how responsibility for
safety is shared between visitors and managers (Gstaettner, Lee, Weiler & Rodger, 2019).
The challenge lies in the contradicting qualities of managing risk in national parks in a time
where society strives to become safer, while at the same time risk-taking in an outdoor
recreation context seems to be an aspect of desire and attraction (Lipscombe, 2007). This can
be described as a modern risk paradox as it combines society’s desires to prevent and minimise
risk of injury whilst acknowledging that some benefits are only achievable when taking some
risk (Zinn, 2019). Safety plays a major role in nature-based tourism experiences (Rantala,
Hallikainen, Ilola & Tuulentie, 2018) and has been described as fundamental to build
successful visitor experience opportunities (Fossgard & Fredman, 2019). Whist the ‘soft
adventurer’ is looking for “a carefully planned degree of novelty and physical activity”
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(Lipscombe, 2007, p. 6), safety is also important for the high-skill extreme adventurist who
acknowledges the risk of injury as a negative, yet unavoidable aspect when searching for the
optimal rush-experience in parks (Buckley, 2012).

6.2.4 Research questions
It is the aim of this paper to examine expectations of visitors to be protected from risk in
natural environments. Using visitors’ subjective evaluation of the extent risk is managed by the
park management agency in combination with their judgement of it being appropriate (or not),
this paper seeks to assess how visitors evaluate how much risk is controlled and managed in
two Western Australian (WA) national parks. The study also considers the effects of individual
risk perceptions on these evaluations and establishes how visitors decide they feel safe in
parks. The following research questions are posed:
(1) Are parks perceived as dangerous places to visit?
− On which aspects do visitors place their decisions whether a park is
dangerous or not?
(2) How do visitors rate the extent of current visitor risk management control?
− What level of risk management control is deemed appropriate by visitors?
(3) How do visitors’ perceptions of danger relate to their evaluations of risk
management appropriateness?
− Do perceptions of danger and management appropriateness affect visitors’
perceptions of their capacity to cope with risk in the park?
The research reported in this paper forms part of a larger study conducted in collaboration with
the Parks and Wildlife Service (PWS) in Western Australia, with the aim to improve the
management of visitor risk in recreational protected areas. Two national parks, Stirling Range
National Park and Karijini National Park, provide settings for this study.

6.3 Method
Our research focused on protected areas in Western Australia that represent areas of high
visitor risk. A quantitative risk assessment using visitor incident data identified ten areas of
high risk management priority (Gstaettner, 2020). A visitor survey was administered in four of
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these areas (Karijini, Stirling Range, Serpentine and Torndirrup national parks) to examine
visitors’ views and opinions on the responsibility for preventing accidents and unintentional
injuries in these areas (see Gstaettner, Lee & Weiler, 2020). The findings suggested that
visitors vary in their opinions on sharing responsibility for safety and that these opinions partly
affected visitors’ individual preparedness for risk. This current study further builds on this
dataset, with survey data collected in Karijini National Park and Stirling Range National Park
(Figure 6-1) utilised to specifically examine how visitors evaluate the level of risk management
implemented in these two parks.
The rationale for focusing on two of the four parks was largely driven by the difference in the
composition of visitor experience opportunities. Visitor experiences in Karijini and Stirling
Range national parks are mostly characterised by active outdoor recreation and the provision of
natural camping opportunities. In contrast, Serpentine and Torndirrup national parks are
smaller in size, located close to urban centres, and mostly facilitate passive day-use
experiences. Consequently, in line with the aim of this paper, a focus on Karijini and Stirling
Range national parks allowed for a more fruitful investigation of societal expectations for the
management of safety in relatively natural (wilderness) environments.
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Figure 6-1 Karijini National Park (top) and Stirling Range
National Park (bottom) in Western Australia
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6.3.1 Study sites
Karijini National Park
About 6,277 km2 in size, Karijini National Park (NP) is one of the largest national parks in
Western Australia. It is renowned for its spectacular geological formations and deep gorges,
with the most well-known being Dales, Weano, Kalamina and Hamersley gorges, where most
visitor activities are concentrated. The park offers a range of recreational opportunities such as
hiking, four-wheel driving, rock-climbing, aboriginal experiences and camping. It largely
caters for ‘Nature Explorers’ and ‘Nature Experience Seekers’, two visitor groups that tend to
participate in many outdoor activities whilst visiting national parks (Smith, Tuffin, Taplin,
Moore & Tonge, 2014). Visitors stay on average three nights in the park to explore the gorges
and surrounding areas (Rodger, Taplin & Moore, 2015). The use of 4-wheel-drive vehicles is
recommended, as many of the park roads are unsealed (gravel).
Karijini NP reports the highest frequency of visitor incident occurrence across Western
Australia (Gstaettner, 2020). With the park being located approximately 1,500 km north of
Perth (Figure 6-1), the capital city of Western Australia, risk for visitors predominantly stems
from the park’s remoteness in combination with difficult terrain and hot climate conditions
(Gstaettner, Kobryn, Rodger, Phillips & Lee, 2019). Dangerous visitor behaviour has also been
identified as playing a major role in incident occurrence in the park (Gstaettner, Kobryn,
Rodger, Phillips & Lee, 2019).
Given its high number of incident occurrence and associated liability issues, on-site risk
management intervention is of high priority for PWS in Karijini NP. Risk management
measures include risk signage and wide dissemination of risk messaging, improvements in park
facility designs and colour coded trail markers, and a range of measures to improve incident
response capacity, including strategically placed emergency response equipment throughout
the park (Gstaettner, Phillips, Kobryn, Rodger & Lee, 2018).
Stirling Range National Park
Stirling Range NP is located approximately 350 km south of Perth and 75 km north of Albany
(Figure 6-1), a small port city on the south-west corner of Western Australia. This park is
characterised by a rugged chain of mountains and relatively pristine bushland offering
predominantly backcountry mountain recreation opportunities. It is a popular spot for hiking,
camping and rock climbing whilst other activities include nature study and photography (e.g.
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wildflowers and birds). With its overall emphasis on nature conservation, it has only limited
visitor infrastructural modification and relatively rudimentary risk signage. The park features a
total of ten hiking trails (Mende & Newsome, 2006) of which six are listed on the park’s
promotional material for visitors. Following the Australian Walking Track Grading System
(Australian Standard 2156.1 – 2001), all these trails are classed as rough terrain, with previous
bushwalking experience recommended.
Stirling Range NP has recently attracted a heightened interest by PWS given the recent rise in
popularity of the park. Internal PWS visitor monitoring data suggests a steady increase of park
visitation, with visitor numbers almost doubling from just over 63,000 visitors reported in 2012
to more than 110,000 visitors for 2017. The walking trail to the peak of Bluff Knoll (7km
return) is the most popular, with an emerging trend that visitors embark on the walk before
sunrise, increasing their potential risk to venture off-trail. The greatest risk of unintentional
injury in the park stems from sudden and potentially intense weather changes, resulting in
people becoming disoriented and lost. Whilst no fatalities happened during the six-year period
considered for the quantitative risk assessment (Gstaettner, 2020), two fatalities occurred
shortly after the visitor survey data were collected for this study (Trigger & Mochan, 2019).

6.3.2 Survey measurements
The survey was designed to capture visitors’ views and opinions on risk and responsibility for
safety in natural protected areas in Western Australia. The measures utilised in this study were
developed to assess visitor expectations on how much the risk of injury should be controlled by
park management agencies. The following subsection provides a brief description of survey
measures and response options used.
Dangerousness, previous trauma experience and perceived capacity to cope
Just as much as natural environments can be ‘natural’ or ‘domesticated’, landscapes can be
perceived as ‘dangerous’ or ‘safe’ (Waitt, Lane & Head, 2003). A binary response question
was used to examine whether survey respondents thought that the park was a dangerous place
to visit. Because not all individuals perceive risk the same way, a follow-up open-ended
question requested respondents to list why they thought that the park was dangerous (or not).
Danger cannot be ‘perceived’ in the sense of being taken in by human senses but involves a
cognitive process of collecting and interpreting information about a hazard through direct or
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indirect exposure (Wachinger, Renn, Begg & Kuhlicke, 2013). Consequently, participants were
asked whether they or a close relative or friend had experienced an incident resulting in
trauma/injury whilst visiting a national park. Previous hazard experience is an influential
determinant of risk perceptions but may lead to either higher or lower risk perception
depending on the experience and implementation of coping strategies after the event (Cahyanto
et al., 2016). Following this, survey respondents were provided with a five-point scale to
indicate their level of confidence to deal with an unexpected adverse event (e.g. emergency
response, sudden weather change).
Risk management perceptions and preferences
In order to examine how visitors evaluate the level of risk management implemented in
Karijini and Stirling Range national parks, survey respondents were asked to rate the extent
that visitor risk is currently controlled by the park management agency on a scale from 1 =
‘only some risks are controlled’ to 5 =’all visitors risks are controlled and managed
extensively’.
Survey respondents were then asked to evaluate the appropriateness of current risk
management levels with the request to specify their level of agreement, on a five-point scale
ranging from 1 = ’stongly disagree’ to 5 = ’strongly agree’, to the following two statements:
− The level of visitor risk management is appropriate in this park.
− There are too many risk signs in this park.
The results of the first statement were used to determine whether current levels of risk
management implemented were perceived as appropriate by visitors. If respondents did not
think it was managed at an appropriate level, the results of the second statement were utilised
as a proxy variable to explore whether more or less risk management intervention was desired.
Visitor characteristics
Several questions were included in the survey to capture the demographic profile of the
sample, including age and place of residence. If respondents reported living in Australia, a
follow-on question was provided to capture whether they have lived in Australia for their
whole lives, to provide for the possibility that (recently) immigrated residents may represent a
different subgroup in the sample. In addition, survey respondents were asked how many were
in their group, whether they had visited the park previously (and if so, how often), and whether
they had children with them during their visit.
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6.3.3 Data collection and response
The survey was administered in Stirling Range NP in April 2018 and Karijini NP in July 2018,
targeting peak visitation periods of each park. Visitors were predominantly approached at main
points of day-use areas or park trails with printed questionnaire copies provided for visitors to
complete whilst on-site. Following the recommendations of Moore et al. (2009), a customised
version of systematic random sampling was used through application of the ‘next available’
technique. Whilst an effort was made that only one member of each group was given a survey
to complete to improve the reliability of the results, Moore et al. (2009) suggested that
following a pragmatic approach and allowing for the possibility that the whole group can get
engaged with the research topic can help prevent an overall decline of involvement and
improve the response rate. The survey took approximately 10-15 minutes to complete.
A total of 605 visitors were approached in Stirling Range and Karijini national parks, of which
589 agreed to complete the survey. A verbal screening-question confirmed that visitors were 18
years or older when completing the survey. English-language difficulties and lack of time or
interest were the most common reasons given by those who declined. A further 10 surveys
were removed from the dataset where the survey was largely found incomplete, resulting in an
overall response rate of 96% (Table 6-1). Only significant results are presented.
This study was conducted in line with the National Statement on Ethical Conduct in Human
Research and gained approval of the Murdoch University Ethics Committee (Approval
2017/240). On completion of the survey, visitors received a card containing the contact details
of the researcher and the Murdoch University Research Ethics Committee for future reference.

Table 6-1 Visitor survey response rate

Stirling Range

Approached
298

Declined
8

Unusable
3

Included in
analysis
287

Karijini

307

6

7

292

Total

605

14

10

579
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6.4 Results
6.4.1 Visitor characteristics
An overview of the demographics is provided in Table 6-2. The majority of respondents were
first time visitors to the parks (70%) with an even mix of gender with 51% male and 49%
female participants. The largest single age cohort was 25-34 years representing a quarter of
respondents (26%) with only 9% being over 65. Karijini NP visitors tended to be older: about
one quarter (26%) of surveyed visitors were aged 55 or over, compared to 16% in Stirling
Range NP.
Overall, the group sizes ranged from one to 25, with the mean visitor group size 3.7 (SD=3.07).
Groups of two were most frequent (39%). There was a significant difference in mean group
sizes between parks, t(577)=-4.027, p<.001, with a tendency of smaller group sizes in Stirling
Range NP (M=3.2, SD=2.16) compared to Karijini NP (M=4.2, SD=3.69). Children were part
of the group for about one-third of respondents overall, with respondents in Karijini being
more likely to be accompanied by children during their visit, χ²(1, N=579)=5.273, p=0.022.
Three residency groups were created from the data to represent different visitor groups: (1)
Australian (AU) born residents; (2) AU residents born overseas; and (3) overseas residents (i.e.
international tourists) (Walton & Shaw, 2019). AU born residents represented the largest group
in the sample (61%), followed by AU residents born overseas (22%) and international tourists
(17%). A Pearson’s chi-square revealed that the parks differed in their visitor composition,
χ²(2, N=549)=15.924, p<.001. Whilst AU born residents were the most common visitor group
in both parks, Karijini NP had a higher rate of international visitors (21%) than Stirling Range
NP (13%). Conversely, the AU residents born overseas visitor group was more common in
Stirling Range NP (28%) than in Karijini NP (16%). International visitors were most often
from Europe, predominantly from the UK, Germany or France.
While no demographic data on visitors was collected by the PWS at any of the two parks
during the research period, internal data was available to compare the level of international
visitors obtained from a stratified sub-sample collected by the agency between May 2014 and
April 2019 as a part of a greater state-wide survey program. Albeit of limited sample size when
considering each park separately, Karijini NP also had a higher rate of international visitors
(19%) than Stirling Range NP (15%), which is similar to our sample.
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Table 6-2 Sample characteristics

Gender (%)
Male
Female
Age group (%)
18-24
25-34
35-44
45-54
55-64
65-older
Residence group (%)
AU born residents
AU residents born overseas
Overseas residents
Country of residence (%)
Australia
Europe
Asia
Americas
Oceania
Africa
Park experience (%)
First-time visitors
Repeat visitors
Children in group (%)
Yes
No

Stirling Range

Karijini

Total sample

(n=287)

(n=292)

(n=579)

52
48

50
50

51
49

17
28
19
20
11
5

13
24
17
21
14
12

15
26
18
20
12
9

59
28
13

63
16
21

61
22
17

88
10
0.5
1
0.5
0.5

79
16
3
2
-

83
13
2
1
0.5
0.5

65
35

75
25

70
30

30
70

39
61

35
65

Valid percentages reported

6.4.2 Park dangerousness
Survey respondents were asked whether they thought that the park they visited was dangerous
or not, and then asked to explain their response. Most respondents did not think that the park
they were visiting was dangerous (80%). This finding was unexpected, given that these parks
were selected for this study because they reflect areas of high visitor risk with a history of
frequent incident occurrence. In terms of previous experience of the parks, it was interesting to
find that repeat visitors recorded higher perceptions of danger than first time visitors. Only
17% of first-time visitors agreed that the parks were dangerous while 28% of repeat visitors
did, χ²(1, N=573)=8.355, p=.004. International visitors were those least likely to note the parks
as dangerous, where it should be noted that 98% of international visitors were first time
visitors. Previous trauma experience was also found to impact perceived dangerousness,
χ²(1,573)=4.082, p=.038, with those who reported previous injury experiences significantly
more likely to think that the parks are dangerous (30% compared to 17%, respectively). A total
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of 8% of the sample reported having previous trauma experience in national parks. No
significant differences were found when respondents were accompanied by children.
Thematic analysis of the explanations provided revealed that visitors justified their answers
based on management factors, individual factors and environmental factors. Management
factors include the presence (or absence) of particular visitor management measures such as
paths, signs as well as the quality of these management measures being ‘well’ designed,
‘clearly’ providing information and guidance, or path markers being ‘cleverly’ applied.
Individual factors relate to where respondents described their precautions and personal action
choices to take care, to comply with rules and remain on paths to stay safe, as well as referring
to their personal skills and capabilities or the equipment they had with them. Finally,
environmental factors describe an overall sense of safety as a result of recreating within a
managed environment, because the geological terrain and fauna were generally perceived as
non-hazardous, because other people were present, or because mobile phones had coverage in
the park. Table 6-3 provides a summary of the reasons provided by visitors.

Table 6-3 Aspects visitors consider when they decide whether a park is (not) dangerous
Management

Individual

Environment

Management composition

Personal choices

Park context

• Paths (providing safety, direction,
difficulty level)
• Signs (information, warning)
• Staff presence/patrolls
• Access restrictions/barriers
(fences, handrails)

•
•
•
•
•

•
•
•
•

Management quality

Skills and capabilities

Safety net

•
•
•
•

• Fitness, age
• Skills, experience
• Common sense,
personal/situational awareness
• Equipment (enclosed shoes,
enough water)

• Other people around
• Being in a group
• Mobile phone coverage

Paths are well designed
Signposting is clear
Dangerous places well marked
Area is well maintained

Compliance with rules
Taking care, no unneccessary risks
Stay on paths
Chose easy routes
Consider weather conditions

Suitable for families
Designated visitor area
Difficulty level of terrain/hike
Presence/absence of
hazards/dangerous animals
• Place looks/feels safe

6.4.3 Perceptions of risk management
Respondents were asked to rate the extent visitor risk is controlled by the park management
agency on a five-point scale ranging from only some risks are controlled (1) to all risks are
controlled and managed extensively (5). An overall mean score of 3.5 (SD=0.94) revealed that
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survey respondents tended to rate current levels of management control slightly above the
midpoint of the scale. The extent of control was regarded as slightly higher in Karijini NP
(M=3.6, SD=0.87) compared to Stirling Range NP (M=3.3, SD=0.99), t(551)=-3.132, p=.002.
When survey respondents were asked to evaluate the appropriateness of current levels of risk
management control, respondents tended to agree that current management levels were
appropriate (M=4.2; SD=0.90). Overall, as perceived control of risk increased, survey
respondents were more likely to agree that current management levels were appropriate,
r(548)=.275, p<.001. This correlation was evident in both parks, however the positive
relationship could not be confirmed for the overseas’ visitor group in Karijini (Table 6-4).

Table 6-4 Management level and appropriateness
Pearson correlations
Karijini

r(277) =.240***

AU born residents

r(164) =.271***

AU residents born overseas

r(43) =.503**

International tourists

r(36) = −.090

Stirling Range

r(272) =.304***

AU born residents

r(150) =.216**

AU residents born overseas

r(73) =.463***

International tourists

r(54) =.378*

Two-tailed Pearson’s correlations.
*p< .05; **p<.01; ***p<.001

Overall, about 5% of all visitors thought that current levels of risk management control were)
not appropriate. Albeit representing only a small group of visitors, we selected those
respondents who indicated that current levels were inappropriate in order to assess whether
there was a preference for more or less management control in parks. A survey question asking
whether there were too many risk signs in the park was analysed for this group. Visitors had
diverging views on the extent of risk signs, with an independent samples t-test revealing a
significant difference between responses from Karijini and Stirling Range national parks,
t(23)=-2.514, p=.019. In Karijini NP, there was a tendency that those who felt that current
levels of risk control were inappropriate also tended to think that there are too many risk signs
in the park (M=3.6, SD=1.07), possibly indicating that there was a preference for less
management intervention. In Stirling Range NP, however, those who disagreed to the
appropriateness of current levels of risk control tended to also disagree that there are too many
risk signs (M=2.0, SD=1.34).
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6.4.4 Linking perceptions of danger with capacity to cope
Perceptions of park dangerousness and risk management were found to be linked (Figure 6-2).
When the evaluation of management control was at the lower end of the scale, respondents
were more likely to think that the park was dangerous and more likely to disagree that the
current management level was appropriate. Conversely, as the extent of risk management
control increased, visitors were more likely to agree that the management level was appropriate
and the park was not seen as dangerous to visit. These variables were also related to visitors’
confidence in their ability to deal with an adverse event. As risk management control increased,
respondents felt greater confidence in their capacity to deal with an unexpected adverse event
(e.g. emergency situation).

Management
appropriateness

r(548)=.275**

r(572)=.208**

t(566)=-4.165**

Extent of risk
management
control

r(551)=.219**

Capacity to
cope

Dangerousness
t(545)=-5.719**

t(569)=-3.220*

*p<.01; **p<.001

Figure 6-2 The relationship between perceptions of danger, management of risk and
capacity to cope.

6.5 Discussion
The results of this research highlight a complex relationship between how people understand
risk and how they think it should be managed in parks. Despite the fact that the sites for this
study were selected to reflect high risk areas with a history of frequent incident occurrence, the
findings in relation to the first objective of this research indicate that the majority of visitors
did not think that the park was dangerous. Park visitors were not very concerned about the
dangers and do not take into serious consideration the possibility of being personally at risk of
injury when visiting these environments. Such findings would intuitively suggest that visitors

149

see no need of being protected from risk; where the second objective of this study was to
determine visitors’ views on whether the management of risk in parks was deemed appropriate.
Interestingly, a positive relationship was found between perceptions on the extent of risk
management and its appropriateness. That is, visitors were more likely to agree to the
appropriateness of current management levels as the extent of risk management increased.
First-time visitors were least likely to think that parks are dangerous, whilst perceptions of park
dangerousness increased with repeat park visitation and previous trauma experience. Similar
results have been found elsewhere, with risk of injury (i.e. drowning) evaluated higher for
novice recreationalists compared to those with more experience (Morgan & Ozanne-Smith,
2019) and previous hazard exposure (i.e. contact with ticks in a recreational park environment)
related to a higher likelihood to adopt measures to reduce personal risk (Omodior, PenningtonGray & Donohoe, 2015). For people to be aware of a risk situation, the hazard’s presence has
to be acknowledged and then cognitively evaluated as potentially harmful (Gstaettner, Lee &
Rodger, 2018). This process is based on internal information, such as a lifetime of previous
hazard experiences, as well as external information sources, such as park risk signage and
warnings (Wachinger et al., 2013). With this, national park visitors can develop an
understanding of the various risks through familiarity with the park environment (Rickard,
McComas & Newman, 2011).
In national park environments, management agencies are expected to warn against risks that
may be unfamiliar to inexperienced visitors (Wilks, 2008) because individuals without direct
experience with a hazard situation need to base their risk understanding on external
information provided to them (Wachinger et al., 2013). Indirect experience is important in this
context because individuals without direct experience with a hazard situation need to base their
risk understanding on external information provided to them. We recommend that future
research further explores this relationship, where it would be particularly interesting to
investigate the impact of previous park experience on the way people assign responsibility to
prevent incident occurrence in parks. Brandenburg and Davis (2016) note that experience tends
to correlate with age, which is, in turn, linked to greater risk aversion in outdoor environments,
and it would be fruitful to explore how these concepts link with expectations to be managed for
risk. Wachinger et al. (2013) emphasised that trust and the perceived trustworthiness in the
information source is necessary for people to accept risk information, which is an important
aspect that should also be considered in future studies.
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Our results align with previous research where the actual risk of engaging in recreation in parks
is not in line with park visitors’ individual perceptions of risk (Espiner, 2001; Heggie &
Heggie, 2004). Paradoxically, the risk management performance of the park agencies may have
encouraged visitors’ increasing disengagement with risk. Most park visitors sampled in the
study thought that parks were not dangerous and thought that visitor risks were controlled and
managed by the park management agency at an appropriate level. Whilst many participants
acknowledged that their own behavioural choices and their level of skill and experience played
an important role in whether they stay safe in parks, the presence of management features such
as the composition and quality of park structures and services seemed to nurture a general
sense of safety as well. Survey respondents conceptualised their park visit within the confined
spaces of designated visitor areas where risks were perceived appropriately controlled. The
presence of park facilities, trails and pathways, risk signs and park personnel led them to feel
safe as long as the park experience was confined within designated visitor areas. Similar
conclusions were derived in an earlier study conducted in a Western Australian marine park,
where visitors, whilst valuing their individual freedom to experience the natural environment,
approved risk management intervention because the nature-based experience was provided
within a managed visitation context (Gstaettner, Rodger & Lee, 2017). As previously noted by
Rickard (2014), when national parks appear highly managed, visitors may be more likely to
transfer responsibility for safety to park management agencies. Our findings align with this
idea, where the extent of risk management intervention influences visitors’ perceptions of park
dangerousness and confidence.
An important implication for park management agencies is that greater risk management
intervention eventuated in a lower likelihood that parks were perceived as dangerous and
visitors felt more confident to be able to deal with an emergency should one occur. The
instalment of on-site risk signage usually serves the purpose to increase risk perceptions and
warn visitors of dangers (Saunders, Weiler, Scherrer & Zeppel, 2019), based on the assumption
that people modify risk behaviour when they understand the hazards they face. Our findings
suggest, however, that with the introduction of (more) risk management measures, including
risk signs, visitors’ general sense of dangerousness may actually decrease precisely because the
park appears to be managed well. It has been suggested in previous research that nature, when
packaged as a visitation opportunity, is increasingly regarded as a scenic backdrop for leisure
experiences without appreciation for its dangers (Rickard, McComas & Newman, 2011) and it
is possible that the perception of risk is overridden by a perception that park management is in
control. The feeling to ‘have someone else look out for one’s safety’ can become dangerous
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when the reliance on external influences makes people feel less vulnerable to threats (Bird,
Gisladottir & Dominey-Howes, 2010; Pope & Martin, 2011).
From a risk management perspective, the finding that the tendency to support risk management
measures could not be confirmed for international visitors in Karijini NP is concerning, given
that international visitors are comparatively more likely to be involved in incidents with the
highest case fatality rate (Gstaettner, Kobryn, Rodger, Phillips & Lee, 2019). The visitation
experience in Karijini NP is valued for its ‘exciting’ and ‘liberating’ activity opportunities
(Hassell, Moore & Macbeth, 2015), which can become problematic if visitors do not fully
understand the dangers of the park’s challenging physical environment (Heggie & Heggie,
2004). Powell (2007) highlighted the issue of optimism bias impacting risk behaviour in
outdoor recreation participation. Optimistic bias refers to the perception that the level of risk is
lower for oneself than for others, which can be strong when hazards are rated low in
probability, when hazards are judged to be controllable and when people have limited personal
experience with a hazard (Weinstein, 1987). Whilst a myriad of complexities are at play that
can impact risk perceptions, people may be misled by their own restricted experiences, evoking
a false sense of safety when they form the view (possibly erroneously) that risk management is
unnecessary because all was safe for them.
Visitors assess risks on the basis of their own evaluation of the surrounding environment,
drawing on their personal knowledge and previous experience in parks. But, as pointed out by
Espiner (2001), risk perceptions are also influenced by the social and management context of
sites and the results of the current study raise the question whether visitors are merely ignorant
of dangers or whether parks are not perceived to be dangerous precisely because risk
management intervention is applied. The findings of our study could be extended through the
use of novel mixed-method approaches to further explore perceptions of risk and associated
expectations how this risk should be managed in parks. One possibility for further research is
having visitors keep a journal to capture a detailed view of their park experiences and
perspectives of risk and the associated responsibility to manage that risk. A second possibility
includes conducting intercept interviews at specific park locations where previous accidents
have been prevalent and explore visitors’ preferences for specific management measures.
Public intercept interviews are a particularly valuable research method when qualitative insight
is sought with a place-based research focus (Flint et al., 2016). Preferences for park
management intervention measures have been suggested to differ between visitors and
managers (Vistad, 2003) and between different visitor groups (Gstaettner, Lee & Weiler,
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2020). Perceptions on the appropriateness of different visitor management approaches are also
expected to vary across different setting types (Martin, Marsolais & Rolloff, 2009).

6.6 Conclusion
Park management agencies face the legal responsibility to protect the safety of visitors in
national parks. Managing safety in nature, however, may seem counterintuitive, especially
when the experience within the natural environment is seen as an escape from the constraints
of ordinary everyday life. The risk management challenge lies in the need to balance legal and
moral obligations with societal expectations in terms of how much risk should be controlled
and managed in parks. In light of actual danger, based on the premise that accidents and
incidents frequently occur (Gstaettner, 2020), it is important to understand how visitors
evaluate the presence of risk and whether current risk management intervention is deemed
appropriate.
This paper presents the results of an investigation into visitors’ expectations on how much the
risk of injury should be controlled by park management agencies, linking it with their
perceptions on park dangerousness and confidence to deal with unexpected adverse events. Our
results show that most visitors did not feel that the park they visited was dangerous, citing a
combination of management factors, individual factors and environmental factors as an
explanation as to why this was the case. Corresponding was the finding that visitors generally
supported management intervention in national parks, as only about 5% of all visitors thought
that current management levels were not appropriate. Indeed, as the extent of risk management
control increased, visitors were more likely to agree that the management level was
appropriate.
Recreational protected areas are never free of dangers and whilst people value the challenges
and excitement that nature can provide, risk management intervention enables them to respond
to risks in a dynamic and sometimes unfamiliar environment. With cautious optimism, this
research opens promising results indicating public support for planning and management of
recreational activities and the management of risk. However, park management agencies need
to consider the wider implications when additional risk management measures are introduced.
Our research suggests that there is a relationship between visitors’ perceptions of risk and an
increase in management intervention and it is possible that any instalment of (additional or
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improved) pathways, shelters or warning signs has a counterintuitive effect of reducing
visitors’ perceptions of risk. Management intervention measures require careful balancing with
the benefits sought from the experience. Whilst the results of our study suggest that risk
management and control is a desired attribute of national park experiences, more
(management) is not always better if it affects people’s appreciation of danger and their
perceptions on the requirement to prepare for risk.
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7 CONCLUSION
7.1 Introduction
This thesis set out to explore the complexities of risk and the responsibility to manage risk in
recreational protected areas. Driven by a sense of curiosity about a paradoxical phenomenon in
which an obligation for safety exists in an environment that is otherwise valued for its wild and
natural qualities, the responsibility-sharing relationship between management agencies (those
in authority) and the visiting public (those at risk) was a particular focus. When nature is
provided as a recreational tourism product, what does responsibility for safety mean for those
tasked with the management of visitor safety? What is the extent and nature of visitor risk and
what are visitors’ perceptions on the responsibility to prevent accidents?
This final chapter draws together the key findings of the thesis. Utilising an interdisciplinary
and mixed-method approach to data collection and analysis, this thesis is a compilation of five
publications presented in five thesis chapters. Results were derived from a Delphi study
eliciting risk management opinion, an epidemiological approach to analyse visitor data and a
fieldwork component capturing visitors’ perceptions. This chapter concludes this research,
initially through revisiting the research objectives and discussing the key findings reported in
the five journal articles. Incorporated into this summary are the main contributions of this
research to scholarly knowledge. These contributions are then synthesised to illustrate the
thesis’ significance to the tourism scholarship as a whole, followed by a discussion of
limitations and opportunities for further research. An overview of the five papers is presented
as a summary below.
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Ch 2:

Visitor safety in recreational protected areas: Exploring responsibility-sharing from a
management perspective

Research
objective

1. Explore the concept of responsibility for visitor safety from the perspective of protected area
management agencies in Australia

Study

Email-based Delphi study synergising response iterations from an expert panel recruited based
on their professional involvement in visitor risk management in Australian protected areas

Findings and
contributions

Multiple stakeholder groups share responsibility for visitor safety, including those at risk and
those in authority; Responsibility includes both moral and legal concerns; Three dimensions are
identified to establish the responsibility context within which visitor risk management decisions
are made; Park remoteness, site development and promotion linked to visitor diversity

Significance

Conceptual guidance in the establishment of the risk management context within standardised
risk management processes as defined in the Australian and New Zealand Standard (AS/NZS
ISO 31000:2009q)

Ch 3:

Visitor incidents in Western Australian protected areas, 2011 – 2017

Research
objective

2. Determine the extent and nature of visitor incident occurrence in Western Australian
protected areas

Study

Epidemiological analysis of visitor incidents occuring in recreational protected areas in Western
Australia based on quantitative analysis of case incident reports

Findings and
contributions

Most fatalities were falls from a height or water-related incidents; Some visitor groups have a
higher case fatality rates; Some areas present greater risk to visitors than others

Significance

Method to quantify visitor risk as a function of likelihood and severity of incidents to determine
priority areas for risk management

Ch 4:

Monitoring visitor injury in protected areas − Analysis of incident reporting in two Western
Australian parks

Research
objective

3. Investigate patterns of incident occurrence and identify factors that contribute to the
occurrence of unintentional injuries in parks

Study

In-depth analysis of visitor incident patterns in Karijini National Park (highest number of
incidents) and Ningaloo Coast World Heritage Area (highest number of fatalities)

Findings and
contributions

Incident patterns differed between the two parks, but similarities exist (e.g. similar high risk
visitor groups); Incident reporting qualities differed between the parks; Current incident
reporting lead to difficulties to identify incident contributing factors

Significance

Protocol to categorise visitor incident data in reporting and analysis; Discussion of the
importance of incident contributing factors in data capturing to develop a comprehensive
learning platform

This Standard has since been revised by ISO 31000:2018.
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Ch 5:

Perceptions of responsibility for safety in WA national parks: Results of a visitor survey

Research
objectives

4. Examine visitors’ perceptions on the responsibility for preventing accidents in Western
Australian protected areas and determine how responsibility perceptions relate to risk
perceptions and preparedness

Study

Statistical assessment of responsibility-sharing perceptions and preparedness for risk based on a
visitor survey administered in four Western Australian national parks of high visitor risk (i.e.
Karijini, Serpentine, Stirling Range and Torndirrup)

Findings and
contributions

Most visitors accept responsibility for their safety, but often only when responsibility was
shared with park management agencies; Responsibility perceptions did not affect perceived
park dangerousness but perceived controllability of risk; Attributing responsibility to prevent
incidents towards management agencies was related to high reliance on safety information,
more likely to view the agency’s webpage; Indifference to responsibily group identified

Significance

Consideration of specific visitor groups in relation to their perceptions on risk and responsibility
for safety in recreational protected areas and associated preparedness for risk

Ch 6:

Managing the safety of nature? Park visitor perceptions on risk and risk management

Research
objective

5. Examine visitors’ expectations of risk management levels in natural environments in
Western Australian protected areas and explore the link between perceptions of risk and safety

Study

Assessment of visitors’ expectations on the extent of risk management control
based on survey data collected in two Western Australian national parks of high visitor risk (i.e.
Karijini, Stirling Range)

Findings and
contributions

Visitors tend to approve management intervention; Parks were not seen as dangerous places to
visit, perceptions of risk increased with repeat park visitation and previous trauma experience;
General sense of safety (and confidence) when the park appears to be managed well

Significance

Consideration of the sociological underpinnings of safety management in recreational protected
areas and the wider implications of managing risk
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7.2 Revisiting research objectives
Responsibility has been described as an ‘interestingly ambiguous’ and multilayered concept as
it intermingles with the uncertainties created by risk (Giddens, 1999). When risk eventuates
into an incident involving injury in national parks, conflicting judgements may arise on the
particular responsibilities of the parties involved. Was it caused by the clumsiness or the
reckless behaviour of a visitor, the negligent decisions of park management agencies, or was it
merely the result of unavoidable circumstances and bad luck? In Australia, legal investigations
are event-centred and judgements on responsibility often depend on the situational
circumstances (Sadler, 2004). While managers of recreational protected areas have a duty of
care to reduce the risk of injury for visitors, uncertainty remains where responsibility for safety
begins and where it ends (Espiner, 2001). Who is to blame when there is an incident and who
was responsible for its prevention?
With these questions in mind, this thesis started off by unpacking what it means to be
responsible for visitor safety in the context of nature-based tourism and recreation in national
parks and other protected areas. The first manuscript presented in this thesis (Chapter 2)
addressed the first research objective:
1. Explore the concept of responsibility for visitor safety from the perspective of
protected area management agencies in Australia

In this study, I adopted a prospective view on responsibility, which can be interpreted as an
obligation to prevent incident occurrence (Cane, 2002). This type of responsibility refers to
duties or role-responsibilities that an individual or institution is considered morally or legally
bound to perform. Responsibility was defined in relational terms, as a shared obligation
between two or more parties sharing the goal to reduce risks in parks. The research was guided
by the questions on who shares responsibility for safety and whether responsibility-sharing
varies across different park settings. More specifically, the paper sought to determine how
responsibility attributions are experienced by management agencies and explores how
responsibility-sharing manifests in the management of visitor risk. Guidelines for the definition
of the visitation context within risk management approaches are also established.
The research participants in this study were twenty-two visitor risk management professionals
from seven protected area management agencies in Australia. When they described
responsibility for safety during the iterative series of email-based exchanges, it was
fundamentally framed around the legal principle of ‘duty of care’. This principle is based on
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the idea that any enactment of social responsibilities should be in consideration of the potential
consequences for others. For example, park management agencies, as the ‘occupier’ of
premises, owe a duty of care to visitors on the assumption that the occupier knows more about
the possible dangers on these premises than does the visitor. Responsibility arises because of
their specialist knowledge of hazards and associated risk factors in parks. This ‘superior
knowledge’, stemming from a professional involvement in managing these environments,
manifests in their responsibility to assess specific risks and warn visitors of risks that are not
‘obvious’ (McDonald, 2003). An example of this situation in a protected area could be a visible
cliff edge adjacent to a walk trail. A visitor would be aware of the cliff edge and would take
reasonable actions to ensure their safety and, as a general principle, the management agency
would have less requirement to warn people of this risk as it is common knowledge that cliff
edges pose some risks to visitors if they get too close. However, an example of a risk that is not
obvious would be the undercutting of a cliff edge. Whilst visitors would be aware of the risks
of the cliff edge, they would not necessarily be aware of any undercutting and therefore not
realise that their weight, whilst standing near the cliff edge may lead to a cliff collapse.
This type of ‘superior knowledge’ extends to other areas as well. Park management agencies
are usually aware of the legal requirements to minimise the potential for incident occurrences,
which includes the duty to establish an understanding of the types of risks through manual site
assessments as well as monitoring and review of visitor incidents. The context for visitors is
much different, approaching the situation from a recreational perspective and may simply not
think about the legal implications of their behaviour at the time. Moreover, generally have a
good idea on the characteristics of people visiting the area as well as the type of behaviour
visitors participate in, and responsibility for management agencies would also increase if this
cliff face is located near a campground frequently used for school excursions, even if no cliff
undercutting exists.
In a risk management context for national park environments, shared responsibility requires
collective action and the duty of care principle extends to include responsibilities of other
stakeholder groups. It was repeatedly emphasised by research participants that the management
of visitor safety can only be achieved when enacted in cooperation with others. For example,
close collaboration with other government agencies as well as local emergency services and
tourism businesses was deemed central to the development of an effective risk management
and incident response system. In addition, commercial tourism operators also share
responsibility through their active facilitation of activities in park areas, as inconsistencies in
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the quality of visitor management practices can create safety risks to visitors that can be
avoided (Scherrer, Smith & Dowling, 2011). Taken together, a total of five stakeholder groups
were identified to share responsibility for safety in parks, which included protected area
management agencies, other government agencies, commercial tour operators, media sources
and other tourism support organisations, as well as visitors themselves.
An important finding of this paper was that sharing responsibility for safety includes both legal
and moral concerns and that the concept can be linked to a wider framework of safety
provision and injury prevention. Whilst the above descriptions of responsibility were largely
built upon the mandated obligations established under the enactment of occupiers’ liability
legislation and laws of negligence, research participants emphasised that other stakeholder
groups such as tourism support organisations or social media communicators also share
responsibility for visitor safety. Even if only indirectly involved, these stakeholder groups are
participating in the dissemination of information and share responsibility in the sense of being
morally obliged to promote tourism activity in a safe and responsible way. The coordination of
multiple sources of information to avoid inconsistencies in how particular park settings are
promoted are a challenge in visitor safety management (Saunders et al., 2019) and
collaborative efforts for safety management should therefore also include sources of third-party
communication.
The study also followed a second stream of inquiry, where it explored how responsibilitysharing might differ across different visitation contexts. Focusing particularly on the
responsibility perspective of protected area management agencies, research participants noted
that there are a variety of situational triggers that contribute to a variation in how responsibility
is shared between management agencies and the visiting public in parks. Park management
agencies are responsible for managing a range of settings, ranging from remote to highly
developed. The provision of park facilities can give rise to a duty of care for visitors
(McDonald, 2003) where management intervention strategies need to take into account aspects
such as levels of visitation, associated variability in visitor type and variance in activity
opportunities. Some visitor groups are more at risk than others and management agencies need
to account for these differences when making risk management decisions.
Through an iterative process, three contextual dimensions were identified based on their
influencing qualities on these aspects. These three dimensions enable the establishment of
responsibility parameters within a standardised risk management process and include
geographical attributes, level of service development, and promotion and marketing. For
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example, differences in remoteness affect the spatial and functional accessibility of a park,
which in turn affects the number of visitors and therefore the diversity of visitor types.
Consequently, greater management responsibility is assumed in places that are easily
accessible. Similarly, differences in site development and promotional efforts affects whether a
site is promoted to people who may or may not be experienced with local hazard conditions.
Some visitor groups might require additional safety considerations, as different types of
hazards might present different risks for different visitor groups.
The main contribution of this published thesis chapter is to provide a new approach to
investigate responsibility-sharing in recreational protected areas. The use of a Delphi approach
allowed experts to convey and refine the reasons why multiple stakeholders share responsibility
for safety and enabled exploration of how responsibility sharing varies across different settings
by identifying site attributes that define the (responsibility) context. The iterative process gave
panellists the opportunity to modify synergised content, resulting in a clear outcome within
which VRM can be planned and operationalised in protected areas. The second contribution of
this chapter rests on its connection to responsibility-sharing when defining the context of a
setting. The three-dimensional framework developed offers conceptual guidance on how and
why responsibility-sharing shifts between those at risk (i.e. the visitor) and those in authority
(i.e. they themselves as the land managing agency). This framework contributes to research
scholarship by providing a tool for contextual analysis that explicitly enables consideration of
the unique complexities associated with sharing responsibility for safety in recreational
protected areas.
In sum, responsibility from a management perspective translates into the obligation to manage
risk and reduce the risk of harm. Park management agencies are required to establish a holistic
visitor risk management system, which incorporates processes of risk identification,
assessment, mitigation and control. Here, agencies are also required to assess visitor risk and
establish a comprehensive knowledge base where incidents are recorded, analysed and acted
upon, within given resource constraints. After having established a clear understanding of the
concept of responsibility, the thesis discussion turned its focus towards an empirical analysis of
visitor risk, addressing the following research objectives:
2. Determine the extent and nature of visitor risk in Western Australian protected
areas
3. Investigate patterns of incident occurrence and identify factors that contribute
to the occurrence of unintentional injuries in parks
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These research objectives were addressed by the second and third manuscript included in this
thesis (Chapters 3 and 4), respectively. Representing the second phase of this research project,
visitor incident data generated by the Parks and Wildlife Service over a six-year period from
2011 to 2017 were analysed to gain insight into the risks of participating in recreational
activities in protected areas in Western Australia. The data consisted of Case Incident Reports
from which information was extracted and compiled. This research makes empirical
contributions by exploring various different ways how incident data can be utilised. It also
makes a methodological contribution through its quantified approach to measure visitor risk.
Using this method, the level of visitor risk is a function of the frequency of incident occurrence
per park area, the severity of these incidents and visitation patterns. Through a demonstration
of the need to collect information on situational circumstances and potential contributing
factors, this research makes an applied contribution for more comprehensive incident
monitoring and analysis.
Following the approach of Golding, Tuler and Krueger (2002), visitor incidents were defined
as unintentional adverse events that occurred in the context of recreational opportunity
provision in protected areas. Incidents were categorised according to the incident type, the time
and location of the incidents, demographics of the injured visitor, the type and severity of
injury and visitor activity. Results of the two studies support the claim that visiting recreational
protected areas exposes people to the possibility of injury or death. A total of 459 visitor
incidents were reported to have occurred in Western Australian protected areas over the sixyear period, of which 48% were classed as minor in severity, 43% were major, and 8% were
fatal. Aspects that contribute towards an injury event were divided into environmental hazard
factors and visitor factors. In Western Australia, the three greatest risks for visitors were cliff
hazards related to falls, water bodies related to drowning incidents and hot weather conditions
involving a prolonged exposure to heat. Visitor-related risk factors identified from a review of
incident reports include:
•

lack of preparedness (e.g. appropriate footwear, carrying water);

•

lack of physical fitness;

•

lack of experience and skills in relation to the local environment;

•

taking unnecessary risks;

•

intoxication; and

•

ignoring safety warnings, entering areas closed for access.
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Research on accidents in outdoor recreation is conducted with the ultimate goal of reducing the
incidence of such events. These incidents can be described as the result of the interaction
between the visitor and prevailing environmental conditions, where the temporal phases of the
incident, i.e. the pre-event phase, the event phase, and the post-event phase, can aid the
conceptual sense-making of potential prevention strategies (Runyan, 2003). As such, incidents
are not the result of one single event (or cause) defined as a discrete moment in time. Rather,
incidents are a sequence of events representing a continuum of activities and decision points.
Using the example of hot weather conditions, one of the most prevalent yet less obvious risk
factors in Western Australia, a visitor may be directly exposed to sunlight for a prolonged
period of time during a hike (i.e. pre-event visitor behaviour) on a very hot day (i.e. pre-event
environmental conditions) resulting in intense absorption of radiant energy causing harm due
to heat stress and dehydration (i.e. the event phase).
When viewed in retrospect, the pre-event phase concerns the prevention stage of incidents
(Haddon, 1968), where the prevailing physical environmental conditions (natural and built) as
well as visitor characteristics and their activity undertaken provide a valuable picture of how
and why incidents occur. In the hypothetical incident described above, critical pre-event
elements include the location and length of the hike and the physical attributes associated with
it (e.g. whether shade is available), as well as visitors’ decisions concerning the time of the day
the hike is commenced and how he or she prepared for the conditions. Likewise, incident
management intervention measures may also build on considerations of the event or post-event
phases, where the focus could be on the reduction of the severity of consequences and
improvement of the response. As the injured visitor requires rescuing and attendance of
ambulance services, critical points of failure include the availability of rescue services, whether
and how quickly they can be contacted and how long it takes for the patient to be treated.
An epidemiological approach to explore incident intervention opportunities during pre-event,
event and post-event phases for the hypothetical incident scenario is presented in Table 7-1.
Each cell of the matrix represents a distinct locus for identifying strategies to prevent or
respond to incidents in protected areas.
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Table 7-1 Epidemiological approach to prevention and response applied to a hypothetical
hiking incident scenarior
Person injured
(visitor hiking in
national park)

Injury agent
(radiant energy, hot
weather conditions)

Physical environment
(composition of natural
or built environment)

Social environment
(risk management
context, social norms)

Pre-event
(before the hike)

Educate visitors on risks
and importance to follow
safety advice

Promote activity
alternatives (different
time, different activity)

Reduce trail length;
Facilitate shade

Ensure adequate risk
information is accessible
when activity is planned

Event
(during the hike)

Educate visitors how to
avoid heat exhaustion
during hike

Educate visitors on
protection measures
(wearing a hat, carrying
sufficient water)

Clear trail marking (i.e.
length of hike, level of trail
difficulty) to avoid getting
lost and/or overexposure

Foster social norms that
encourage risk awareness
and personal
responsibility

Post-event
(incident
response and
recovery)

Educate visitors on ways
to treat heat-exhaustion
and summon help

Provide for shelter,
benches, access to water

Facilitate access
opportunities for rescue
personnel

Ensure funding for
adequate emergency
response systems

The potential for injury exists in almost every environment, but certain environmental
characteristics increase the potential for it to eventuate. The inclusion of the physical
environment in this model is intuitive, referring to the actual setting where the incident takes
place. However, as was discussed in detail by Espiner (2001), incidents in recreational
protected areas also occur within a social environment of legal and moral norms and
expectations. This aspect is often overlooked, but defines the broader context within which risk
management decisions are made (see also Chapter 2). Saunders et al. (2019) note that effective
risk management in a national park requires that appropriate consideration is given to the
system of governance, including the development of policies and procedures as well as an inbuilt quality assurance processes and funding arrangements. The impact of external influences
on visitor behaviour should also be considered, such as technical developments and social
media (Flaherty & Smith, 2019; Pope & Martin, 2011), group dynamics and peer pressure
(Gstaettner, Rodger & Lee, 2017), or behaviour change triggered by large-scale crisis events
(Hockings et al., 2020).
The framework proposed by Lett, Kobusingye and Sethi (2002) provides a practical guide to
position future research on injury prevention as an extension of the research presented in this
thesis. In their framework, the two-dimensional analysis including the four epidemiologic

r

Haddon matrix, adapted from Runyan (2003)

168

elements (host, injury agent, physical and social environments) and the three time-intervals of
event occurrence (pre-event, event and post-event) as presented in Table 7-1 is combined with
the systematic evaluation methodology of the public health approach (PHA), allowing for a
comprehensive and systematic approach to understand injury and implementation of control
activities. Here, the epidemiological analysis of incident occurrence and risk factor definition
presented in this thesis is an important first step towards developing effective intervention
evaluation and program implementation within the public health approach, with future research
required to include a comprehensive assessment of cost and efficacy of different possible
intervention opportunities (Lett, Kobusingye & Sethi, 2002).
With the effectiveness of risk management strategies being influenced by social norms and
public expectations (Espiner, 2001), the research project turned its focus towards the
perspective of the visitor. This new perspective marks the third phase of the research project,
comprising two paper manuscripts both using the results of a visitor questionnaire to
investigate patterns of safety and responsibility perceptions of people visiting parks. The
research objective addressed in the first of these two final papers (Chapter 5) was as follows:
4. Examine visitors’ perceptions on the responsibility for preventing accidents in
Western Australian protected areas and determine how responsibility
perceptions relate to risk perceptions and preparedness

Park risk managers in Australia highlight a need for visitors to accept responsibility for their
safety (see discussion of results in Chapter 2). With the choices they make about the type of
activity they participate in or the location they go to, as well as which information source they
trust and whose advice they follow, visitors have a direct influence on the level of risk.
Consequently, the study presented in Chapter 5 was concerned with whether visitors perceive
themselves as responsible for their safety and whether perceptions of responsibility relate to
perceptions of risk, risk propensity and preparedness. Research participants consisted of
visitors to Stirling Range National Park, Karijini National Park, Torndirrup National Park and
Serpentine National Park.
Perceptions on responsibility were measured as a combination of internal responsibility (e.g.
while visiting this park, my safety is my responsibility) and external responsibility (e.g. those
who manage this area have an obligation to inform me about all things which may affect my
safety). Visitors’ opinions on the importance of safety advice were also found to be related to
this responsibility-sharing construct. Preliminary results of the study suggest that whilst most
visitors accept responsibility for their safety, this perception did not necessarily translate into
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the view that park managers are perceived as not responsible. More specifically, individual
responsibility was often accepted by visitors only when it was shared with park management
agencies. A small group of visitors placed a greater onus on management than themselves; and
some visitors did not assign responsibilities to any party.
Taken together, four groups of visitors were identified: the Individual Responsibility, the
Shared Responsibility, the Management Responsibility and the Indifference to Responsibility
group. Visitors in the Individual Responsibility group expressed the strongest view in regard to
personal responsibility and did not agree with the notion that park managers have an obligation
to inform visitors about all risks or that management should prevent access to dangerous areas
in parks. Conversely, visitors in the Management Responsibility group placed a greater onus on
management agencies and were more likely to agree that management should inform about
risks and restrict access. Occupying the space between the two extremes, visitors in the Shared
Responsibility group were of the view that visitors are responsible for their safety in parks and
agreed that management agencies have an obligation to inform visitors about risks and that
access to dangerous areas should be prevented. This responsibility cluster was the strongest
advocate for the provision of safety advice in parks, acknowledging the importance that visitors
seek out this information and the need to adhere to safety advice. Lastly, in the fourth
responsibility cluster, responsibility was allocated to neither park management nor themselves.
Figure 7-1 highlights the differences among the perceptions of these four groups.
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Park
visitors

RESPONSIBILITY CONTINUUM

Park
managers

Domain of responsibility-sharing
Ways of framing responsibility-sharing vary according to their position
along the continuum

Individual
Responsibility
− 34% of respondents
− Visitors are responsible
for their safety in parks
− High risk propensity
− People can control
being harmed
− Low reliance on safety
advice, do not check
PWS website
− High confidence in
capacity to cope

Shared
Responsibility

Management
Responsibility

− 44% of respondents
− Visitors and managers
share responsibility for
safety in parks
− People cannot control
being harmed
− High reliance on safety
advice, check PWS
website

− 9% of respondents
− Management is
responsible for visitor
safety in parks
− People cannot control
being harmed
− High reliance on safety
advice, check PWS
website
− Lower confidence in
capacity to cope

Indifference to Responsibility
− 12% of respondents
− Neither visitors nor management are responsible for safety in parks
− Do not check PWS website
− Lower confidence in capacity to cope

Figure 7-1 Overview of the visitor’s perspective of responsibility-sharing and associated
perceptions of risk, risk propensity and preparedness

In this study, particular attention was given to the questions of whether and how people’s sense
of personal responsibility can impact their preparedness for risk. When people are required to
respond to a hazard situation, they need to understand the risk they are facing and need to be
aware that this hazard may impact them personally (Mishra & Mazumdar, 2015). According to
Protection Motivation Theory (PMT), for individuals to adopt a behaviour that reduces risk,
they should perceive at least a moderate likelihood of experiencing a threatening event of at
least moderate severity, feel capable of carrying out the behaviour and believe that it will
reduce the likelihood and/or the severity of the threatening event (Maddux & Rogers, 1983;
Rogers, 1975). Mulilis and Duval (1995), further developing this idea in the form of the
Person-Relative-to-Event (PrE) theory, proposed that one must also feel personally responsible
for reducing this risk for this relationship to be true.
The only preparedness item affected by responsibility perceptions was whether visitors had
checked the safety advice on the Parks and Wildlife Service website before their visit. The
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Management Responsibility and the Shared Responsibility visitor groups were more likely to
have checked the PWS website, expressing higher reliance on management advice in order to
stay safe. Both these groups placed an onus on management agencies to provide such
information and it could be speculated that if an accident occurs, these visitor groups may seek
compensation for damages if they feel that an inadequate level of information was provided.
Interestingly, visitors’ views on responsibility-sharing were linked to how prepared they felt
they were. That is, those visitors who tend to attribute responsibility to management agencies
were less likely to think that the risk of injury is something that people have control over and
they felt less confident in their capacity to deal with a possible emergency event. Whilst there
was a general tendency for males to feel more confident and perceived themselves as fitter
compared to females, the highest confidence in their ability to deal with an unexpected adverse
event was expressed by the Individual Responsibility group.
The research reported in Chapter 5 makes an important contribution to understanding the
visitors’ perspective on sharing responsibility for safety in protected areas and how
responsibility relates to perceptions of risk and preparedness. The research has shown that a
small group of visitors exist who place the onus of their safety on management agencies rather
than themselves. This can be problematic if visitors have unrealistic expectations that protected
area managers can eliminate the risk of injury in park areas. Limited resource availability and
the unpredictability of the natural environment mean that management agencies cannot
guarantee for the safety of visitors, and it would be interesting to explore whether injury
patterns may differ between these groups. The finding that those visitors who are of the
opinion that management have responsibility for visitor safety are most likely to check safety
advice before their visit is promising. This opens an avenue for management agencies to
communicate a shared responsibility with the goal to remind visitors that they must take
personal steps to prepare. However, it also highlights the fact that individual responsibility
perceptions are linked to a lower likelihood to refer to park safety advice, which can create
issues if visitors overestimate their abilities and/or underestimate the nature of the risk they
face.
Having established that more than half of visitors sampled in this research study attributed at
least some responsibility for safety to management agencies, and that lower confidence was
linked to an increased support for management responsibility, there was a need to investigate in
more detail what visitors’ expectations are in terms of safety provision in parks. What followed
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was an examination of how visitors evaluate how much risk should be controlled in parks. The
fifth manuscript presented in this thesis (Chapter 6) addressed the following research objective:
5. Examine visitors’ expectations of risk management levels in Western Australian
protected areas and explore the link between perceptions of risk and safety

In the final manuscript, I explored the complexities of managing safety in natural
environments, unveiling a paradox where risk management intervention, whilst desired by
visitors, may increase the risk of injury due to a counterintuitive effect of reducing risk
perceptions. Using the same survey data utilised in the previous thesis chapter but focusing
specifically on questionnaire responses collected in Stirling Range and Karijini national parks,
this study examined visitors’ subjective evaluation of the extent risk is managed in
combination with their judgement of it being appropriate (or not).
The empirical findings presented in Chapter 6 make important contributions to the tourism
scholarship. First, results of this study suggest that management of risk is a desired attribute in
recreational protected areas and that visitors tend to approve risk management control. This
correlates with Espiner’s (2001) findings, suggesting that visitors tend to have high service
expectations in managed national parks. In fact, a positive correlation was found in the current
study between the extent of management control and visitors’ evaluation of its appropriateness.
Visitors were more likely to agree towards the appropriateness of risk management as the level
of control increased, suggesting that more management was considered more appropriate.
The study also demonstrated that views and opinions about risk management are linked to
perceptions of risk. When the extent of management control was viewed as low, visitors were
more likely to think that the park was dangerous and the current management level was
deemed not appropriate. Conversely, as the extent of risk management increased, visitors were
more likely to think that the park was not dangerous and the current level of management was
evaluated as appropriate. Four out of five people did not label the parks as dangerous; although
it remains unclear whether research participants rated danger with regard to themselves or
other visitor groups and future research could improve the phrasing of this question to clarify
this point. Low perceptions of dangerousness were reported despite the fact that both study
sites were selected from a list of areas with a history of frequent visitor incident occurrence,
which, again, reflects the findings of Espiner’s (2001) seminal works. Visitors justified their
answers based on person-related aspects as well as situational conditions of the environment.
That is, a general sense of safety emerged as a combination of individual factors (a
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combination of personal choices and individual skills and abilities), management factors (the
composition and perceived quality of management structures) and environmental factors
(comprising a sense of safety developed through the park’s visitation context and perceptions
of the existence of a safety net).
The individual factors noted by visitors included the belief that one would stay safe when
complying with the rules set out by park management agencies, when they stayed on
designated paths and day-use areas and when they felt that their activity choices were made
with diligence and care. Individual factors also included being mindful of one’s own
capabilities, where visitors listed personal attributes such as age, fitness, levels of skill and park
experience to play a role when they decided whether a park is dangerous or not. Carrying
appropriate equipment for the chosen activity also contributed towards their perception of
safety in the parks. In relation to the two environmental dimensions affecting visitors’ opinion
on park safety, the first one specifically referred to aspects of park management, where the
physical composition of park management intervention (e.g. the presence of paths, risk signs,
handrails and other barriers) as well as the quality attributes assigned to them (e.g. whether
paths are well designed, or the signposting is clear) played an important role. The second
environmental dimension related to the broader park visitation context, where visitors’ based
their evaluation of park dangerousness on the presence (or absence) of hazards; the importance
of recreational activities being located within the designated visitor areas (and whether these
were seen as suitable for the whole family); and a perceived safety net arising when other
people were present or when they found that they could still use their mobile phones whilst
visiting the park.
Mackenzie and Kerr (2012) describe how perceptions of safety may develop in the minds of
people during adventure tourism experiences that involve the possibility of harm. In situations
of risk, the perception that a potential danger should be avoided may be overcome either when
there is no threat perceived to exist; when perceived risks are in balance with people’s
confidence in their skill, knowledge and experience to overcome the risk; or when threat is
perceived as distant and not applicable to the self (Apter, 2007). In extreme adventure sport
participation, confidence is predominantly built on personal competence and mastery (Kerr &
Mackenzie, 2014). However, previous research suggests that in a commercially guided
adventure tourism context, the confidence frame is based on the competencies of tour guides
rather than the adventure tourists themselves (Fletcher, 2010; Mackenzie & Kerr, 2012). The
question has been raised whether the perception of ‘being managed’ in nature-based tourism
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has spilled over to affect self-guided recreational activity in national parks as well (Gstaettner,
Lee & Rodger, 2018, p. 12).
With this question in mind, the study presented in Chapter 6 of this thesis provides a third
contribution by showing that the extent how risk is managed in recreational protected areas
impacts visitors’ confidence levels. That is, with higher levels of management control (and
associated lower likelihood to think the park is dangerous), visitors felt greater confidence in
their ability to deal with an unexpected emergency event. This finding is important, given that
risk management intervention will only be effective if visitors understand the nature and
impact of risk and take action to prepare. When low risk perceptions result from overestimating
the capacity of management agencies to protect them from risk, the risk of harm may actually
increase because of reduced safety-related efforts by individuals themselves (Johnston, Taylor
& Ryan, 2020).

7.3 Significance of the research
It seems humans now want safety, security, control and predictability in a lot of areas
of life. We want technological risks to be as small as possible. Bridges, cars, atom
reactors, aeroplanes, should be safe. We want other people to behave in a
responsible and predictable manner in traffic and transport. At the same time people
want to take risks. But risks should be taken in the right or relevant manner. We do
not want to get hurt or die by uncontrollable and irrelevant risks. Risks must come in
the right or relevant way.
(Breivik, 2007, p. 19)

The discussion of each research objective in the previous section illustrate the significance of
the research by means of its conceptual, methodological and empirical contributions to the
literature, describing how this thesis delivers a new piece in the risk and responsibility puzzle
with each empirical layer of analysis. This section synthesises results to illustrate how this
thesis adds theoretical nuance to the scholarship on the management of risk.
The aim of this thesis was to explore the complexities of managing visitor safety in recreational
protected areas in an Australian context. At one level, the research set out to understand the
phenomenon of unintentional injury in national park environments. At another level, the
research was an exploration of responsibility to prevent incidents, complicated through a
context where society is preoccupied with the management of risks (Breivik, 2010). Herein lies
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the initial contribution of this thesis, providing a context-driven approach to analyse how
responsibility for safety manifests in the management of visitor risk. Following the suggestions
of Rickard (2014a) to consider possible effects of different setting contexts in future research
on visitor safety, this thesis has provided a conceptual and empirical framework to understand
responsibility-sharing in park environments, providing a clear description of the situational
triggers and how these contribute to the differences in responsibility-sharing in Chapter 2.
This focus on context was carried throughout the research. The park-based analysis of visitor
risk in Chapter 3 provided the building block to identify areas of high visitor risk management
importance, further exploring context-specific risk factors in Chapter 4 and the subsequent
analysis of the visitor perspective in chapters 5 and 6. This iterative process of considering how
the visitation context of a setting interacts with societal views on risk and the responsibility to
manage that risk in recreational protected areas is distinct from previous research and provides
significance by putting the risk of visitor injury into perspective by discussions of how
responsibility is shared.
The underlying assumption of this research is that the complexities of risk and responsibility in
protected areas are best understood through an examination of the interrelationships between
those at risk (i.e. visitors) and those in authority (i.e. park management agencies). Visitors
evaluate risk on the basis of their own intuitive assessment of the natural environment.
Management agencies, on the other hand, experience risk through an assessment of legal and
moral obligations combined with expert knowledge of hazard conditions in parks. For them,
responsibility arises when the identification of risk stemming from human exposure to features
of the natural environment, triggers an obligation to introduce measures to protect and
safeguard the life and physical integrity of the visitor. However, when risk describes both
positive and negative aspects of experiencing the natural environment, the question remained
whether visitors want to be protected.
This thesis has contributed to the current body of research through the integration of
responsibility perceptions into visitor safety management and by examining the relationship
between management intervention and the perception of risk. With this thesis, I built on and
expanded the results of an earlier qualitative study which explored visitors’ motivation to
pursue a risky outdoor activity − to cross the ocean on a 700m ridge of sand to Penguin Island
in Western Australia (Gstaettner, Rodger & Lee, 2017). Findings suggested that many visitors
walked the sandbar even though they did not have the skills to safely do so, nor did they utilise
other precautionary measures such as taking a flotation device with them. Interviews revealed

176

that park visitors focused on the benefits of the activity rather than the risks, but more
importantly, visitors categorised the surrounding area as developed for tourism, resulting in
visitors believing that park managing agencies shared some responsibility for their safety. A
general mentality illustrated by remarks such as ‘if you are going to bring people down here,
you’ve got to provide some level of safety’, signified that visitors tended to view the island as a
commercially contextualised nature-based product where visitors expected to be under the
guidance of general park management intervention. At Penguin Island, the context of the site
shaped high expectations of safety provision.
The combined results of this thesis support these earlier findings, indicating that even in more
natural (wilderness) park environments, most visitors supported risk management intervention
and more than half indicated that they rely on safety advice. Whilst three out of four visitors
expressed to feel responsible for their own safety, about half of these only accepted this
responsibility when it was shared with park management agencies. That is, most visitors were
of the view that protected area management agencies do have an obligation to provide
information about risks to visitors and to restrict access to park areas that are not safe. These
results are a reminder that societal expectations concerning safety standards are a prevailing
phenomenon in contemporary society that is complicated in a context where people seek
natural experiences to counter-act the constraints of ‘normal’ life.
The research also illuminates an additional complexity arising from societal conceptualisations
of (the management of) risk in national parks. More specifically, it was found that an increased
level of management control can create the impression that the park is not dangerous,
introducing a sense of confidence and safety partly because the park is perceived to be
managed well. Using the conceptual idea of a vortex (see Figure 7-2), the complexities of
managing visitor risk can be described as a dynamic feedback process of sharing responsibility
between visitors and park management agencies.
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Driven by responsibility obligations
and associated accountabilities of park
management agencies in conditions of
risk, managing (the safety of) visitors
can trigger a cyclical feedback process
in which there is in an ever increasing
requirement

for

risk

management

intervention together with increasing
expectations

for

safety

and

high

reliance on management advice. In this
model, the process begins with the
realisation (e.g. by means of analysing
incident trends and patterns) that
visitors are exposed to a hazard
environment, resulting in the risk of
harm to the visitor. Managers of
recreational protected areas have a duty
of care to reduce the risk of injury by
Figure 7-2 Vortex model illustrating increasing
responsibility to manage for visitor risk in

implementing

risk

management

intervention measures, taking levels of

recreational protected areas

visitation, associated variability in
visitor type and variance in activity opportunities into account. Geographical attributes (e.g.
remoteness and accessibility), the level of service development (e.g. park infrastructure, on-site
risk information), and marketing and promotion (i.e. who visits and who is the park promoted
to) define the context with which appropriate management approaches are determined.
This very process of risk intervention, however, initiates a change in the visitation context and
the composition of how responsibility is shared. Modification to the geographical dimension
that reduces the effort required to access a site will affect the number of visitors as well as the
types of visitors it attracts and greater management responsibility arises when accessibility is
improved. Likewise, modification to the service dimension through the instalment of additional
management measures influences expectations of visitors, in that the more developed an area
appears, the higher the expectations of visitors in terms of safety management. Visitors use
visual cues when interpreting their visitation experience, whereby the presence of pathways,
shelters, signposts or warning messages can prompt greater expectations towards protected area
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managers to ensure safety provision. Finally, changes in promotional efforts to invite people to
visit certain park areas can give rise to responsibility considerations in terms of whether and to
what extent particular groups are visiting that may not fully understand local hazard conditions
and are therefore at heightened risk of experiencing harm.
The responsibility vortex model builds on the premise that perceptions of visitor safety are
determined by relations of and among different levels of the physical and social landscape
experience as it is managed for risk. Instead of the desired management goal to communicate
risks and the need to take protective action, findings of this research suggest that more risk
management intervention may counteract the effect of management efforts for visitors to
accept personal responsibility for safety, rather creating an environment where visitors tend to
have low perceptions of risk. It also creates a social environment of increasing expectations for
safety provision. Therefore, the final contribution of this research rests on the premise that the
physical and social composition of the park environment, particularly relating to the (risk)
management context of the site, can impact people’s perceptions about their safety and
confidence in their ability to deal with risks.
This model draws attention to the requirement to balance contextual variables when parks are
modified for accommodating high visitation numbers or visitor activities are extended to suit a
broader range of visitor clientele. The contribution of empirical results can therefore extend
beyond the study sites and results are relevant in other recreational protected areas where a
complex agreement of sharing responsibilities for safety between visitors and park
management exists. Even though nature may simply be regarded as a physical backdrop where
tourism and recreation performances take place (Jamal, Everett & Dann, 2003), the physical
composition of those environments plays an important role how these places are perceived and
how people behave within. The risk management challenge lies in the need to balance legal and
moral obligations with societal expectations, particularly when intervention efforts affect
people’s appreciation of danger and their perceptions on the requirement to prepare.

7.4 Limitations and further research
Some limitations of this research have been addressed in respective thesis chapters; however,
there are more generic limitations relating to its overall research design. First, in researching
visitor perceptions of risk and responsibility-sharing, limitations were posed by the strong
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reliance on questionnaire data in terms of assessing the level of risk management control.
Research findings could have been improved by incorporating geospatial data to quantify the
level of management intervention at research sites. Future research could then consider the
combination of geospatial and social variables using participatory mapping methods when
assessing place-based perceptions of park visitors (e.g. Brown, Strickland-Munro, Kobryn &
Moore, 2017). In addition, given that visitors’ behavioural decisions depend on their individual
assessment of park attributes, the findings of this research could also be enhanced by the
incorporation of place-based visitor data such as social media imagery or blog posts (Miller,
Taff, Newman & Lawhon, 2019) and their assessments of (the management of) risk (Bosangit,
Hibbert & McCabe, 2015).
Self-report studies may be subject to a number of biases, such as social desirability bias where
research participants overemphasise views that deemed socially appropriate (Donaldson &
Grant-Vallone, 2002) or the faking of a certain desired personality attribute (Furham &
Henderson, 1982) and it remains unclear whether perceptions on responsibility also translate
into ‘responsible’ behaviour in the park and future research should consider validate findings
using other research methods such as observation of compliance behaviour (e.g. Espiner, 2001)
or analysis of coronial data (e.g. Pede, Franklin & Leggat, 2018). Also unclear is to what extent
Delphi participants reported their own personal views and opinions on how risk should be
managed in parks versus what they think they should report as bureaucratic professionals
employed in the field, and more research is needed to create a direct link between risk and
management practices, establishing evidenced-based subjective judgements on how much risk
is deemed acceptable, which management options would be deemed most suitable, and where
exactly the responsibilities would lie.
The research also did not consider the effects of different types of risk management
intervention on visitors’ perceptions of risk and responsibility. Instead, the level of
management control in this research measured the extent that risk is perceived to be controlled.
Discussions on the different approaches to manage visitors in national parks usually evolve
around the question whether 'hard' (i.e. physical and regulatory management approaches) or
'soft' approaches (i.e. education and interpretation) provide greater advantages for sustainability
and visitor experience (Mason, 2005) and which of these approaches would be more effective
in reducing risky behaviour in parks (Girasek, 2019). For example, image-based warning signs
are found to be better at communicating risk, while text-based warning signs are more effective
when setting the context for safe recreational choices in parks (Towner, 2019). Future research
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could examine whether and how perceptions of risk and responsibility varies depending on
different types of risk communication provided by park management agencies, particularly
where perceptions of information source credibility question the usefulness of risk information
that can affect perceptions of responsibility (Rickard et al., 2017).
Another limitation to the research was the reduced number of variables that could be used to
measure visitor preparedness. Boore and Bock (2013) for example, suggest that wearing
appropriate footwear and taking greater amounts of water could prevent many of the hiking
related injuries that are recorded in U.S. national parks. The visitor survey initially set out to
measure a set of essential preparedness items, such as whether visitors carried a map, water,
food, light source, first aid kit, sun protection, fire starters and an emergency location device.
However, it became apparent during data collection that the necessity of carrying these items
(i.e. whether these items would actually contribute to the preparedness of visitors in parks)
depended on the type of activity visitors pursued. In addition, data reliability issues arose as
some visitors reported carrying these items even if these were left in their car. Given that many
parks in Western Australia are set up with parking spaces located relatively near designated
visitor sites and short walking trails, visitors seemed confused as to how far would be too far
away for an item located in the car to still be considered useful for a possible emergency
scenario. Future research should consider developing a more consistent approach to measuring
visitor preparedness that is flexible enough to provide for local requirements, providing a better
definition of accessibility of preparedness items when different situations of emergency arise.
An important aspect that has only briefly been touched on in this research is the impact of
technology on risk and responsibility perceptions as well as preparedness. Previous research
has identified a ‘pro-technology’ visitor group, who believe that the use of technology can
increase their safety in wilderness hiking (compared to an ‘anti-technology’ group, with the
view that technology cannot substitute for skills and experience) (Pope & Martin, 2011). This
is in line with findings of this thesis, where carrying a cellular phone created a perceived safety
net for some. In line with changing expectations of how protected areas should be managed for
risk, concerns have been raised that the increased usage of technological devices can lead to an
increased expectation that emergency rescue is always readily available even in remote areas
(Wick, 2016). This can be problematic when remote locations suddenly become popular when
shared through social media posts (Miller, Taff, Newman & Lawhon, 2019).
Future research should investigate the impact of ‘pro-technology’ views on perceptions of
responsibility for safety, for example in light of reliability concerns when visitors rely on
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smartphone apps as a method of navigation. As Martin (2017) describes, advancements in
technology over the past 25 years has significantly influenced modern outdoor recreation and
even if experiences in nature are traditionally considered as ‘digital detox’, it is unclear
whether the ‘escape’ motivator can remain in an environment where mobile technology
provides a safety net that can instantly connect visitors back to home (Dickinson, Hibbert &
Filimonau, 2016). Miller, Taff, Newman and Lawhon (2019) further point towards the
importance of investigating the influence of social media on visitor behaviour, with others
emphasising a need to investigate social media trends in terms of its potential for dangerous
selfie behaviour in parks (Cherry, Leong, Wallen, & Buttke, 2016). In response to recent
developments in social media and an increased reliance on technology, Coon (2019) goes as far
as to advocating the establishment of designated ‘no-rescue wilderness areas’ to counter-act
this trend and deter those not experienced enough to enter these areas. However, as has been
established in this current research, management decisions need to balance contextual variables
and consider all dimensions of responsibility-sharing; simply withdrawing search and rescue
services may create significant liability issues when these areas are promoted for recreation and
tourism activity.
Finally, the scope of this research was relatively narrow in a geographical sense by particularly
focusing on an Australian (and Western Australian) context. It would be interesting to extend
the scope of the research to different national cultures and explore whether the finding that
visitors tend to support risk management control can be replicated in other areas around the
world. In addition, the research scope was also narrow by focusing on responsibility for the
prevention of injuries and accidents that are a direct result of recreational activity participation.
The management of visitor safety in recreational protected areas, however, extends to include a
range of other natural hazards such as wildfires, cyclones, or floods that need to be considered
when managing risk to visitors in remote areas, which becomes even more important in the
context of climate change. The occurrence of these hazards and the associated emergency
response requirement to manage potentially large numbers of visitors complicates the
responsibility framework and highlights the multidisciplinary nature of research in this area.
Tourists have been identified as a vulnerable group that often lack a clear understanding of
local hazard conditions and Becken and Hughey (2013) emphasise the need to consider tourism
in future research on disaster management planning and preparedness.
This thesis was finalised whilst the world was, and still is, engulfed in the outbreak of a novel
coronavirus (COVID-19) pandemic. In response to this global crisis, many countries issued
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travel restrictions to reduce the transmission of the highly contagious virus, while international
travel bans stimulated an increasing interest in domestic tourism and a heightened desire to go
outdoors and visit nature areas nearby (Lu et al., 2020). Recognising that access to the natural
environment is considered a fundamental strategy to cope with stressors related to the
pandemic crisis (Samuelsson et al., 2020), Fredman and Margaryan (2020) argue that naturebased destinations have an opportunity to position themselves well for post-pandemic travel
and even grow market share. The far-reaching impact of the pandemic opens additional
avenues to explore risk and responsibility in nature-based tourism, as a ‘return to normal’ may
not be an option. Preliminary research shows that social distancing guidelines and a desire to
avoid exposure to people who may be carrying the virus is changing how and where people
recreate outdoors (Rice et al., 2020) and that even those visitor groups who value their freedom
in park environments tend to support mandatory permit systems and capacity limits in response
to the pandemic (Taff, 2020). Future research should incorporate perspectives of managers and
investigate how experiences in nature can be effectively managed for risk in need of social
distancing in times of a pandemic.
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9.1 Appendices to Chapter 2
9.1.1 Delphi participants
Agency

Participant employment title

AU

Parks Australia
(Federal)

Risk, Governance & Audit Manager, Director of National
Parks & Parks Australia
Manager, Park Operations & Visitor Services
Manager, Park Operations & Visitor Services

WA

Parks and Wildlife Service
(Department of Biodiversity
Conservation and Attractions)

Visitor Risk Coordinator
Assistant Director, Visitor Services
Regional Parks and Visitor Coordinator
Regional Parks and Visitor Coordinator

NT

Parks and Wildlife Commission of the
Northern Territory
(Department of Tourism and Culture)

Director, Park Development
Director, Northern Australian Parks
Regional Director, Central Australian Parks

SA

National Parks
(Department of Environment, Water
and Natural Resources)

Project Officer
Senior Policy & Project Officer

QL

Parks and Wildlife Service
(Department of National Parks, Sport
and Racing)

Senior Project Officer Communication & Visitor Service
Principal Conservation Officer

NSW

National Parks and Wildlife Service
(Office of Environment and Heritage)

Area Manager
Area Manager
Ranger

VIC

Parks Victoria

Leader Recreation, Park Planning & Policy, State
Regional Area Work Coordinator, Visitor Experiences &
Heritage
Regional Planning Officer

TAS

Parks and Wildlife Service
(Department of Primary Industries,
Parks, Water and Environment)

Director of Operation
Manager Visitor Strategy

State
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9.1.2 Delphi study − participant information letter

From: PhD student researcher
To: Visitor Risk Manager of relevant State Agency
Cc: Supervisors
Subject: PhD Project − Risk and Responsibility in Protected Areas

Dear ________,
thank you very much for your interest in my research project. I greatly appreciate your
provisional agreement to participate in the email-based Delphi consultation. This Delphi study
forms part of wider research project on visitor safety in relation to responsibility-sharing
perceptions in natural protected areas in Australia, conducted by a postgraduate student
researcher (Anna Gstaettner) supervised by three experienced academic researchers (Dr Diane
Lee and Dr Kate Rodger, Murdoch University; Professor Betty Weiler, Southern Cross
University).
Please consider this e-mail as a formal point of contact and information provision about the
study and what research participation will involve.

Aims and objective: It is the aim of this Delphi study to develop a Visitor Risk Management
(VRM) classification framework and to test its validity among professionals involved in the
management of visitor risk in Australian protected areas. Guided by the research team, the
development of this classification system will evolve from an email-based collaboration
process between you and other professionals involved in visitor risk management across all
Australian states. The research has the objective to establish a list of factors to characterise and
describe settings based on their differences in visitor (risk) management levels as applicable to
whole Australia. The usefulness of a variety of indicators will be explored in order to
categorise nature-based tourism and recreation settings according to their differences in VRM
contexts (i.e. being highly managed, moderately managed, or marginally managed for visitor
risk).
Background: The development of a VRM classification framework is relevant to the
management of visitor risk in your state. According to psychology theory, how individuals
behave and whether they adopt safety behaviours to counteract risks is influenced by the
visitor’s degree of perceived responsibility to maintain their own safety and well-being.
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Research conducted in US National Parks suggests that visitor perceptions of responsibility for
safety may differ relative to perceived differences in the level of visitor management as
interpreted through the man-made ‘physical cues’ within nature provided for visitation
purposes. That is, it is possible that the more places are physically managed with pathways,
handrails, warning messages and other physical structures to ensure the safety of visitors, the
less visitors might consider their safety to be their own responsibility. Given that many visitor
incidents occurring in protected areas are often considered preventable, an understanding of
how settings differ in terms of their level of visitor risk management supports the evaluation of
current VRM consistencies across a variety of natural settings within your state, and will assist
you in the formulation of future VRM strategies.
Method: This research phase involves an email-based Delphi consultation technique. A Delphi
technique is a structured communication method which relies on a panel of experts for
consensus building. The consultation will be informed by a review of the academic literature
(conducted by the researcher) combined with the experience of participating land managers
from each Australian state. The consultation will be set up as an iterative feedback cycle,
where information is provided to you via email, including a request for response. Panellists’
responses are collated by the researcher, and summaries re-sent until all members agree to
proceed.
Participation: This invitation for research participation ideally involves participation of 2-4
staff members from your agency (including yourself), which means that you are invited to
identify departmental staff members based on the criteria that they are or have been heavily
involved in VRM within protected areas and nature reserves in your state as part of their
professional role within your agency. People who may be suitable include Parks and Visitor
Services Managers, Information and Interpretation Personnel, or Visitor Risk Management
Coordinators. Expert panel members should have a comprehensive understanding of the wide
variety of environmental conditions that are available within your state. Please also consider
their willingness and ability to participate in the study for the whole study period. Each
Australian state will be invited to be involved.
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Time commitments: It is anticipated that the email-based collaboration will start late
November 2016s. Time commitments for each research participant may vary; however, it is
likely to involve approximately 2 hours per month. The Delphi consultation is expected to be
completed by March/April 2017.
Your privacy and confidentiality: The records of the Delphi collaboration will be kept
private. Panel responses will be analysed by me, Anna Gstaettner, and analysis reviewed for
quality, validity and accuracy by my supervisors. All data will be securely stored on the
investigator’s regularly backed-up password-protected computer. Please note that I will not
include any information in published material that will identify your individual responses in
any presentation of the results; I will include a list of position titles of participating expert
panel members of each state.
Funding and support: This research phase only requires in-kind support in the form of staff
time for Delphi consultation participation. However, access to current policies and procedures
(incl. operational guidelines and risk assessment tools used by on-ground staff) would be
greatly appreciated. Please note that these will only be used by the researcher to gain an
overview of the process of visitor risk management in your state and will not be shared with
other stakeholders involved in this research.
Outcomes: Based on the findings of our collaborative effort, a research paper with the title
“Conceptualising variance in visitor risk management: An email-based Delphi approacht” to be
presented at the Monitoring and Management of Visitors in Recreational and Protected Areas
(MVM) Conference 2018 will be produced, describing the VRM classification framework and
its applicability to VRM practices in Australian protected areas. This document will explicitly
emphasise the valuable contribution of your state’s land management agency, and will be
provided to you free of charge after completion of the Delphi collaboration process.
I am looking forward to work with you, and will contact you again in the near future via phone
to further discuss your involvement and your selection of further research participants in your
department. Please note that I am more than happy to provide further information on request or

s

Recruiting government officials as research participants took substantially longer than expected, and the beginning of the
study was postponed to be after the nearing Christmas and New Year period. All research participants were notified about
this change in date early in December 2016. The expected completion date was also adjusted two times during the conduct of
the Delphi study.
t The final title was slightly changed to reflect the outcomes of the study.
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fill in any approval documents which might be required by your agency for you to take part in
my study. Please find attached a general information document providing an overview of the
study as well as a consent form (which will need to be signed and emailed back to me before
the study can commence).
Please don't hesitate to contact me with any questions you may have. Please note that I have
also cc'd my supervisors into this email; you are welcome to contact them if you wish.
Again, thank you very much for your interest in the study, and I am sure we will be able to
develop a framework in collaboration that is of great benefit for your agency.

Yours sincerely,

Anna Gstaettner
Principal Researcher
Murdoch University
90 South Street, Murdoch, WA, 6150
Email: a.gstaettner@murdoch.edu.au
Phone: -

Dr Diane Lee

Dr Kate Rodger

Professor Betty Weiler

Principal Supervisor

Supervisor

Supervisor

Murdoch University
South Street, Murdoch, WA
Email: d.lee@murdoch.edu.au

Murdoch University
South Street, Murdoch, WA,
Email: k.rodger@murdoch.edu.au

Southern Cross University
Military Road, East Lismore, NSW
Email: betty.weiler@scu.edu.au
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9.1.3 Delphi participation − Consent form

Name of Project: Conceptualising variance in visitor risk management: An email-based
Delphi approach

I have read and understood the description of the above-named project and have been given a
full explanation of the purpose of the study. On this basis I agree voluntarily to participate in
the project as a panel expert in the email-based Delphi consultation process.
I understand that my responses will be re-sent to other panel experts for consensus building and
that responses will not be individually identifiable but distributed in summarised format and
combined with the responses of all other panel group experts.
I understand that I may withdraw from the project at any time during the consultation process.
I give consent for the publication of results with the understanding that anonymity regarding
individual responses is guaranteed. I understand that my position as an expert may be listed in
discussion of the make-up of the participating expert panel. All information provided by me is
treated as confidential and will not be released by the researcher to a third party unless required
to do so by law.

Name of Participant: ________________________
Signature of Participant: ________________________

Date: ___/___/_____

I, Anna Gstaettner, confirm that I have provided the Research Information Letter to the above
participant. I have explained the study and have answered all questions asked of me.
Signature of Researcher: ________________________
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Date: ___/___/_____

9.2 Appendices to Chapter 5 and 6
9.2.1 Visitor survey instrument
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9.2.2 Information letter and handout card
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9.2.3 Survey data collection

Park
Torndirrup
(10 days)

Site
The Gap

Days of data colletion
23rd Dec, 25th Dec, 27th Dec 2017, 1st Jan 2018

Blowholes

24th Dec, 26th Dec 2017, 1st Jan 2018

Salmon Holes

25th Dec, 29th Dec, 31st Dec 2017, 1st Jan 2018

Cable Beach

30th Dec 2017

Stony Hill

28th Dec 2017, 1st Jan 2018

Baldhead

28th Dec, 29th Dec 2017

Peak Head

28th Dec, 31st Dec 2017

Serpentine
(4 days)

Serpentine Falls

24th Jan - 26th Jan, 18th Feb 2018

Stirling
Range
(9 days)

Bluff Knoll

20th Apr - 25th Apr, 28th Apr 2018

Moingup Camp

23rd Apr, 24th Apr, 25th Apr 2018

Mt Trio

23rd Apr, 25th Apr, 28th Apr 2018

Talyuberlup

19th Apr, 24th Apr, 26th Apr 2018

Mt Maggog

28th Apr 2018

Mt Hazzel

26th Apr, 28th Apr 2018

Toolbrunup

23rd Apr, 26th Apr, 28th Apr 2018

Ridge Walk

24th Apr, 28th Apr 2018

Dales Gorge

6th Jul, 7th Jul, 10th Jul 2018

Kalamina Gorge

10th Jul 2018

Weano & Hancock Gorge

8th Jul, 9th Jul 2018

Joffre Falls & Knox Gorge

11th Jul 2018

Karijini
(6 days)
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9.3 Published papers
9.3.1 Cover page of paper 1
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9.3.2 Cover page of paper 2
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9.3.3 Cover page of paper 3
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9.3.4 Cover page of paper 4
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