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Emergency management 
decision-making in a 
changing world: 3 key 
challenges

Introduction
Emergency management can be taxing for individuals 
and teams due to the stress of making decisions 
in dangerous, high-stakes and time-constrained 
environments. Emergency management practitioners 
make decisions in environments that can be fast-
moving, uncertain, ambiguous, complex and often 
chaotic (Hayes et al. 2022; National Ambulance 
Resilience Unit 2015; Rimstad and Sollid 2015; St 
George 2012; The Centre for Army Leadership 2024). 
Decisions in these environments are made in the 
context of high expectations from communities, 
politicians and the media and can be subject to 
intense post-incident scrutiny (Steen and Pollock 2022; 
Commonwealth of Australia 2023; Bosomworth et al. 
2017). At the operational level, emergencies can be 
dangerous, traumatic, emotionally charged and highly 
pressured (Health and Safety Executive 2009; 2010). 
Moreover, emergency services personnel attend 
emergencies 24 hours a day and some emergencies 
can last for days or weeks.

Emergencies can also be difficult to coordinate 
because of the complexity and dynamism of the 
situation and the resulting stress. Frequently, the 
numerous people involved may have roles and 
goals that conflict (e.g. fire suppression versus crew 
safety). Emergency management practitioners work 
in single or multi-service response teams and, at 
large incidents, these may be managed by higher-
level coordinating teams. Decisions are made at all 
levels with information passing up, down and laterally 
throughout the hierarchy (Bearman et al. 2018; Weick 
1993). Emergency management at all levels (from 
operational to executive) typically involves people 
from different agencies who need to effectively 
cooperate, communicate and coordinate their actions. 
People from different agencies often bring different 
organisational doctrine, training, norms and values and 
may not have the same understanding of the situation 
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and may prioritise or pursue different goals (Penney et al. 
2022). These can compromise the operational response 
and careful attention to cooperation, coordination 
and communication processes is required to maintain 
interoperability (Bearman et al. 2023).

Emergency management operates in a wider context 
of climate change that brings larger, more complex 
emergencies more frequently. Increasing globalisation 
brings more threats from terrorism and biosecurity failures 
that manifest in different and unexpected ways. This 
occurs in the face of fiscal austerity, where agencies are 
asked to do more with less. These competing pressures 
increasingly require emergency managers and practitioners 
to make decisions about the allocation of resources. 
Difficult decisions need to be made about which assets 
are prioritised for protection and which ones are not 
(Woinarski et al. 2023; 2024). Researchers have argued 
that more consideration of community values needs to 
be made in decision-making (e.g. Goddard et al. 2016; 
Government of NSW 2020), however, real-time operational 
decisions may not permit time for consideration of 
community values and needs. Woinarski et al. (2024) 
observed that emergency management decisions tend to 
represent societal or community values and sometimes 
may be shaped by legal constraints or directions. This 
presents ethical dilemmas for emergency management 
practitioners that may have dramatic consequences for 
both the people affected by the decisions and the decision-
makers themselves (Boin and Nieuwenburg 2013).

This paper reviews the literature on stress and fatigue, 
interoperability and ethical decision-making to explore 
how these challenge the decision-making of emergency 
management practitioners, how these issues are likely 
to evolve in the future and how the challenges can be 
mitigated.

Method
Recent systematic reviews by Penney et al. (2022) and 
Reale et al. (2023) explored emergency management 
decision-making. The former focused on military and 
emergency services whereas the latter considered all 
occupations involved in safety critical decision-making. 
This study extends the timeline of Penney et al. (2022) up 
to 2023 and identifies emerging themes associated with 
emergency management practitioner decision-making.

Two SCOPUS and EBSCO database searches were 
conducted using the search terms for military and 
emergency services used by Penney et al. (2022). These 
terms were modified for the EBSCO search to reduce the 
number of publications to a manageable level. A total 
of 4,287 publications (EBSCO, 3,627; SCOPUS, 651) were 
identified. Title and abstract reviews were conducted 
on each database to select articles for further review. 

This resulted in 115 published papers being identified 
as relevant. An additional 25 papers recommended by 
members of the research team were added to reduce 
the risk of missing relevant studies. The 140 articles 
were screened to remove papers from journals with less 
rigorous editorial controls by excluding those delisted 
by the Web of Science or listed on their 2023 predatory 
journals database, or articles that overlapped with other 
parts of the broader review (e.g. decision-making training). 
A total of 64 articles were removed, leaving 70 papers to 
undergo a full-text review. During this process, 3 themes 
emerged that significantly affect emergency management 
decision-making being stress and fatigue, interoperability 
and ethical decision-making.

Results

Stress and fatigue

Salas et al. (1996) define stress as a ‘process by which 
certain environmental demands…evoke an appraisal 
process in which perceived demands exceeds resources 
and results in undesirable physiological, psychological, 
behavioral, or social outcomes’ (p.6). Dietz et al. (2017) 
described 4 categories of emergency management 
stressors:

 · Task demands: the time and need for a team to perform 
and switch between multiple tasks.

 · Coordination demands: tasks associated with 
coordinating others.

 · Threat demands: maintaining composure and 
performing well under pressure in difficult situations.

 · Novelty demands: coping with rare or unique situations 
and uncertain environments.

Dietz et al. (2017) also produced a framework to illustrate 
how stress impacts on performance (see Figure 1).

Stress has significant consequences for situational 
awareness and decision-making (Sallis et al. 2022, Steen 
and Pollock 2022). Sallis et al. (2022) showed how the 
responses of fire and rescue incident commanders to 
stressful simulated incidents indicated information bias 
and distorted what information was accepted for decision-
making. An interview study of police commanders by 
Steen and Pollock (2022) investigated the perceived 
effects of stress on decision-making and performance. 
The participant incident commanders reported that 
stress impaired their sense making by compromising 
their ability to perceive a situation and could have other 
effects such as making them over- or under-reactive. To 
mitigate these effects, the incident commanders relied 
on sourcing additional information from within the team 
or from other sources (e.g. police databases). They also 
reported that their impaired sense making could affect 
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situational awareness, team collaboration and coordination 
effectiveness as well as organisational support for the 
use of professional judgement. Further, stress could 
result in inaction or inappropriate decisions to avoid the 
appearance of being indecisive.

To mitigate the effects of stress, Butler et al. (2021) 
recommended that personal resilience training should 
be added to existing firefighting training programs. One 
approach is the use of mindfulness techniques such as 
oneED (Braganza et al. 2018) and Attention Regulation 
Optimisation (Darses et al. 2023). Mindfulness is the 
purposeful paying of attention to the present moment, 
without judgement, that results in elevated levels of 
awareness (Crosweller 2022). Recent studies involving 
firefighters (Denkova et al. 2020; Waldron and Ebbick 
2015), police (Hoeve et al. 2021; Withrow et al. 2023) and 
the military (Jha et al. 2020; Nassif et al. 2023) have found 
such techniques to be beneficial.

Another proposed solution is the use of wearable devices 
connected to a decision support system (Lai et al. 2021). 
Sensors in the wearable device measure the body’s stress 
response and, if it exceeds a certain risk level, the decision 
support system is alerted and produces a recommendation 
to the wearer to assist his or her decision-making. While 
such interventions may support decision-making under 
stress, more research is required to determine a suitable 
product and to consider any potential unintended 
consequences of such systems.

Fatigue has been defined as an ‘overwhelming, sustained 
sense of exhaustion and decreased capacity for physical 
and mental work’ (Cella et al. 2002, p.528). Fatigue can 
result from physical and cognitive tiredness (Enoka and 

Dechateau 2016), poor sleep quality (Bentley and Levine 
2016) and/or exposure to temperature extremes (Donnan 
et al. 2023). Related to this, sleep inertia (grogginess upon 
waking) has been found to impair decision-making up to 2 
hours after waking (Dawson et al. 2021).

Fatigue can significantly influence emergency management 
decision-making. Brooks et al. (2018) found that fatigue 
was a contributing cause of decision-making errors at 3 
bushfire disasters in Australia. Yung et al. (2021) highlighted 
that a drop in performance due to fatigue endangered 
both emergency managers and the public. Dawson et al. 
(2021) pointed out that the likelihood of fatigue resulting 
in a high risk of error is not necessarily linked directly but 
dependent on context. They also highlighted that there is 
often a false perception of fatigue as low risk (due to an 
inherent coping capacity).

Yung et al. (2021) identified 4 fatigue risk factors being 
work organisation; physical environment; personal, social 
or cultural factors and task characteristics. They found 
that these risk factors differ across the various emergency 
services. Medical first responders mainly experienced 
issues with personal, social or cultural aspects compared 
to the police where it was work organisation and 
firefighters experienced all factors equally. Fatigue 
outcomes also varied. Police and firefighters mainly 
experienced physical health issues whereas medical 
personnel experienced physical and mental health issues 
and performance issues (e.g. accidents) equally. This 
emphasised the importance of fatigue risk management 
and that it should address workplace, personal and 
domestic risk factors to prevent short- and long-term 
outcomes. However, a review by Dawson et al. (2021) 
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Figure 1: A model framework of the effects of stress on performance.
Source: Adapted from Dietz et al. (2017)
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highlighted that the work of first responders made 
managing fatigue-related risk inherently difficult.

Both Yung et al. (2021) and Dawson et al. (2021) recognised 
that cultural change across the emergency management 
organisations was necessary to understand fatigue as a 
high-risk phenomenon needing to be managed. Dawson et 
al. (2021) made recommendations to combat the effects of 
fatigue and its risks, including access to caffeine, facilitation 
of nap opportunities and education and training. They also 
acknowledged that successful implementation of these 
strategies needs to be targeted to account for differences 
between emergency management organisations and 
individuals and suggested that fatigue should become a 
feature of safety management systems. For example, Ferris 
et al. (in press) identified the fatigue-mitigation strategies 
recommended by Dawson et al. (2021) within the fatigue 
management strategies of a sample of ambulance services 
in Australia. 

Interoperability
During an emergency, the lead response agency and 
other participating organisations must work together 
effectively to exploit areas of expertise and deliver a 
cohesive multiagency response (Brown et al. 2021). 
How effectively these organisations routinely work 
together is based on their interoperability (Pollock and 
Coles 2015). Interoperability can be defined as ‘the 
capability of organisations or discrete parts of the same 
organisation to exchange operational information and to 

use it to inform their decision-making’ (ACPO 2009, p.14). 
Power et al. (2023a) proposed an alternative definition 
where interoperability is ‘a shared system of technology 
and teamwork built upon trust, identification, goals, 
communication, and flexibility’ (p.4). In both accounts 
interoperability is essential for effective collaborative 
decision-making (Kapucu and Garayev 2011).

Despite its importance, interoperability remains a 
challenging aspect of emergency management. Pollock 
(2013) identified several common causes of interoperability 
failures based on a review of incident reports. These 
included ineffective communication, poor leadership, 
issues associated with situational awareness, and 
questionable decision-making. The Royal Commission into 
National Natural Disaster Arrangements (Commonwealth 
of Australia 2020) and Cole et al. (2017) found similar 
shortcomings. For example, the need for compatible 
communication and information transfer systems so 
emergency management practitioners can communicate 
across jurisdictions as well as to improve the use of 
internet-based technologies and applications to access 
digital information sources.

Waring et al. (2020) studied a major incident exercise to 
explore the multi-agency decision-making processes. They 
found that decision-making was compromised by issues 
associated with the development of situational awareness. 
These included withholding information, delays in sharing 
information, incompatible communication technologies 
and a lack of familiarity with other agency roles (so people 
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don’t know who to share information with). Each of these 
issues effect the ability of teams to execute their plans, 
which, in turn, contributed to decision delays.

In response to the problems of interoperability, the 
Government of the United Kingdom established the 
Joint Emergency Services Interoperability Programme, 
which developed a doctrine and a framework for joint 
working between the UK emergency services and other 
organisations supporting them such as local councils (JESIP 
2013; JESIP 2016; 2021). To enhance interoperability, the 
doctrine introduced a set of principles to be adopted by 
all organisations involved in a major incident response. 
For example, to co-locate as soon as practicable and to 
establish shared situational awareness. The latter is to 
be achieved with the aid of an analytical Joint Decision 
Model (see Figure 2). An interoperability framework is 
also available in Australia; the Australasian Inter-service 
Incident Management System (AFAC 2017), based on 3 key 
principles, functional management, span of control and 
unity of command.

However, Pollock (2013) recognised that merely 
introducing new procedures was not enough to improve 
interoperability. In a follow-up review, Pollock (2017) 
compared observations from a large-scale exercise in 
2016 with those recorded in a similar exercise in 2010 and 
found that several problems with interoperability remained 
unchanged, including those associated with information 
sharing. Also, there had been no improvement in learning 
lessons from incidents to enhance future interoperability. 
Pollock (2013) and Power et al. (2023a) advocated that 
for interoperability to be improved, cultural change 
needs to take place within the emergency management 
sector so that working together becomes part of what 
they value and believe. Power et al. (2023b) interviewed 
emergency managers to evaluate the UK framework and 
concluded that, to achieve the desired organisational 
changes across the emergency services would require 
‘adequate financial investment, a review of organisational 
structures, and metacognitive skills training on the social 
psychological components of interoperability’ (p.30). It was 
acknowledged that this would take a considerable amount 
of time to achieve.

The literature of this review outlines several principles 
that may serve to enhance interoperability. House et 
al. (2014) found that effective interoperability is based 
on information sharing that leads to shared situational 
awareness and a common operating picture, which serves 
as the basis for joint decision-making. Similarly, Power 
et al. (2023a) found that ensuring an accurate common 
operating picture required clear and effective exchanges of 
information and communication practices. Both groups of 
authors advocated a decentralised approach to emergency 
management to enable teams to react appropriately 

to rapidly developing emergencies. It better facilitates 
decision-making by empowering individuals to make 
decisions without referring to a rigid chain of command. 
The approach can accommodate differences between 
agencies but requires each one to understand the work of 
the others to reduce uncertainties about interagency team 
processes (House et al. 2014).

Power et al. (2023a) identified 3 psychological principles 
that inform how interoperability may be embedded in 
a team: building cohesive goals, trust and secure team 
identities. Building cohesive goals helps establish trust 
and develop secure team identities. These principles 
directly influence multi-agency decision-making and 
teamwork. Three types of trust were found to be integral 
to interoperability:

 · interpersonal trust
 · cognitive trust (a belief that others can perform their 

role/tasks)
 · group-based trust (developed between strangers 

sharing a social category such as emergency 
management practitioners).

A strong team identity encourages individuals to work 
with strangers to achieve overarching team goals and 
develop a sense of belonging to a multi-agency team rather 
than to an emergency service organisation (Power et al. 
2023a). They concluded that all 3 psychological principles 
highlight how individuals accept working in a multi-
agency team and when targeted in high-fidelity simulation 
training contribute to embedding interoperability into 
organisational culture.

Ethical decision-making
The reality of limited resources in emergency management 
means that decisions often have to be made about where 
assistance can be provided and where it cannot. For the 
decision-makers involved this can involve ethical dilemmas. 
Ethical decision-making can be especially challenging when 
a person’s ethics and moral compass are at odds with 
the situation. A systematic review by Leider et al. (2017) 
showed how frontline medical personnel who adhere to 
ethical principles such as non-maleficence (do no harm) and 
a duty to provide care can, at times, have these severely 
tested. For example, where demand for medical treatment 
exceeds available resources, triage may include factors like 
an individual’s age to prioritise patient treatment.

Ethical decision-making is particularly difficult in 
emergency management. The scale, complexity, dynamism, 
dangerousness and uncertainty involved have the potential 
to be overwhelming (Leider et al. 2017; Shortland et al. 
2020). Emergency management practitioners may be 
operating within a degraded system of safety because of 
the lack of resources (Brooks 2014) and can be confronted 
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with least-worse (Shortland et al. 2020) or worst-case 
scenarios (Sunstein 2007). Further, novel situations can 
evoke stress and fatigue that compromises decision-
making (Dawson et al. 2021) and people may have limited 
experience to inform their decision-making (Johnson 
2014). Yet, emergency management practitioners are 
expected to be capable of making ethical decisions (Boin 
and Nieuwenburg 2013). These conditions are particularly 
unfavourable because ethical decision-making typically 
needs to be deliberative whereas emergency management 
and combat conditions tend to evoke intuitive responses 
(Messervey et al. 2023).

Ethical dilemmas can also have consequences for the 
people making the decisions. Boin and Nieuwenburg (2013) 
examined the events of the ‘Memorial Hospital Tragedy’ 
in New Orleans following Hurricane Katrina. They focused 
on the use of discretion by frontline medical personnel 
when making ethical decisions and how the outcomes 
significantly affected the lives of those involved and the 
decision-makers. They referred to the human costs as 
‘the moral costs of discretionary decision-making on the 
front lines’ (p.368) (see Jacobsson et al. 2015). According 
to Ryu et al. (2023), these moral costs are moral injury and 
distress. Moral injury is derived from a substantial conflict 
between the critical situation and an individual’s ethical 
principles and values and moral distress is defined by 
overwhelming feelings of powerless to do the right thing. In 
combat deployments with high volumes of casualties, they 
found the causes of moral injury and distress for military 
surgeons included guilt and seeing dreadful injuries.

Leider et al. (2017) in a review of ethical guidance for 
US healthcare providers, highlighted that at some 
point during critical incidents and disasters, emergency 
managers realise that they need to move away from 
meeting the needs of individuals to focus on the needs of 
the wider community. Thereafter a utilitarian approach is 
adopted, for example, to save as many lives as possible. 
Thompson et al. (2018) used scenarios with Canadian 
military personnel and described this process starting with 
recognising that ethical issues are involved, which then 
enables moral judgements to be made based on principles, 
values and perceptions of how fair/unfair, right/wrong 
and good/bad the situation is. Other influential factors 
include making judgements about how much harm would 
be caused, how ethical actions would be perceived, how 
ethical a choice was, the military ‘rules of engagement’/
orders (e.g. to remain neutral) and the perspective 
adopted by a decision-maker when considering harm (i.e. 
from their perspective or from that of others). Leider et al. 
(2017) identified several principles associated with medical 
ethical decision-making. These included a duty to care, 
duty to plan, utilitarianism and equity.

Several ethical frameworks have been proposed that 
provide guidance for decision-makers to reduce ethical 
conflict (Caspar et al. 2020; Cuthbertson and Penney 
2023). Ethical frameworks are well-established in health 
care and include guidance on how clinicians can best 
provide care during critical incidents and disasters as well 
as acknowledging the circumstances that may lead to 
moral distress (Lieder et al. 2017). One such framework 
for humanitarian workers (Clarinval and Biller-Andomo 
2014) addressed ethical issues from the strategic to the 
operational level based on a defined set of ethical values: 
a collaborative, deliberative, ten-step approach to ethical 
decision-making and how to achieve and maintain high 
ethical standards. Boin and Nieuwenburg (2014) found 
collaborative crisis deliberation was a key factor of ethical 
decision-making, namely a process of collective reasoning 
to determine practical guidelines to deal with ethical 
dilemmas. Cuthbertson and Penney (2023) highlighted 
how the moral judgements of emergency management 
practitioners can vary based on their individual beliefs 
and perceptions of the communities involved. They noted 
a lack of ethical frameworks for the emergency services 
organisations. With respect to training, most military 
ethics training focused on awareness and was classroom 
based. There was little evidence this training would 
prove successful on the battlefield because it could not 
replicate the stressors of combat (Messervey et al. 2023). 
Appropriate organisational support for ethical decision-
making in emergency management remains one of the key 
challenges for the sector.

Discussion
Three major emergency management decision-making 
challenges were examined that emerged from a 
comprehensive literature review. These were stress and 
fatigue, interoperability and ethical decision-making. 
Each challenge was discussed together with proposals to 
reduce their adverse effects on the quality of emergency 
management decision-making.

The volatile, hostile working environments of an 
emergency response evokes stress and fatigue, both of 
which influence the decision-making and performance 
of emergency management practitioners. Stress and 
fatigue can impair cognitive and physiological functions 
and can lead to human error and jeopardise the safety 
of emergency service personnel and others. This review 
highlighted fatigue as a significant hazard. Opportunities 
exist to develop fatigue management tools to mitigate 
the effects and accountability for fatigue management to 
become a feature of organisational cultures. Appropriate 
training is required to develop understanding of, and 
techniques to combat, the effects of stress and fatigue on 
decision-making (e.g. mindfulness training).
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Interoperability problems that have not been resolved 
reflect the intransigence of the challenges they pose. 
Dominating is the failure of the emergency management 
sector to learn from past incidents to improve 
interoperability and the need to establish ways to 
address this to reduce the frequency of repeated errors 
and their consequences. The introduction of doctrine 
is not sufficient to overcome the challenges caused by 
interoperability. This review highlighted opportunities 
to enhance interoperability through cultural change, 
developing effective communication and information 
sharing systems, adopting a decentralised approach to 
emergency management, targeting key psychological 
principles in high-fidelity simulation training, financial 
investment and a review of the organisational structures.

Ethical decision-making is difficult and stressful and has 
the potential to cause moral injury and distress. The 
practicalities of the application and moral consequences 
of such decision-making during critical incidents 
are not well-established nor understood. There are 
opportunities to develop ethical frameworks to provide 
guidance to emergency management practitioners 
alongside ethics training that focuses on awareness and 
includes realistic simulations.

The development of appropriate training was a common 
thread running through each challenge; from high-fidelity 
simulations to enhance interoperability and mindfulness 
training to help people cope with stress and fatigue, to 
ethics awareness training to aid ethical decision-making. 
Similarly, changes to organisational culture were signalled 
to embed interoperability to reduce stress and fatigue and 
to support ethical decision-making. Yet, one safety critical 
issue bound the challenges together, that the emergency 
management sector fails to learn from critical incidents. 
Overcoming this failure would enhance and develop 
emergency management practitioner decision-making and 
improve safety during emergencies.

References
ACPO (Association of Chief Police Officers) (2009) Guidance 
on multi-agency interoperability. National Policing 
Improvement Agency. https://www.college.police.uk/app/
operations/reference-material

AFAC (Australasian Fire and Emergency Service Authorities 
Council) (2017) The Australian Inter-Service Incident 
Management System. Australasian Fire and Emergency 
Service Authorities Council. Melbourne. https://natcorr.
org.au/wp-content/uploads/2023/05/AIIMS-Manual-
compressed.pdf

Bearman C, Hayes P and Thomason M (2023) ‘Facilitating 
teamwork in emergency management: The team process 
checklist’, International Journal of Disaster Risk Reduction, 
97:103979.

Bearman C, Rainbird S, Brooks BP, Owen C and Curnin 
S (2018) ‘A literature review of methods for providing 
enhanced operational oversight of teams in emergency 
management’, International Journal of Emergency 
Management, 14(3):254–74.

Bentley MA and Levine R (2016) ‘A national assessment 
of the health and safety of emergency medical 
services professionals’, Prehospital and Disaster 
Medicine, 31(S1):S96–S104. https://doi.org/10.1017/
S1049023X16001102

Boin A and Nieuwenburg P (2013) ‘The moral costs of 
discretionary decision-making in crisis: Hurricane Katrina 
and the memorial hospital tragedy’, Public Integrity, 
15(4):367–384. https://doi.org/10.2753/PIN1099-
9922150403

Bosomworth K, Owen C and Curnin S (2017) ‘Addressing 
challenges for future strategic-level emergency 
management: reframing, networking, and capacity-
building’, Disasters, 41(2):306–323. 

Braganza S, Young J, Sweeny A and Brazil V (2018) ‘oneED: 
Embedding a mindfulness-based wellness programme 
into an emergency department’, Emergency Medicine 
Australasia, 30(5):678–686. 

Brooks B (2014) ‘Coping ugly: Errors, decisions, coping and 
the implications for emergency management training’, 
in C Owen (Ed.), Human factors challenges in emergency 
management (pp.171–194). CRC Press.

Brooks B, Curnin S, Bearman C and Owen C (2018) 
‘Human error during the multilevel responses to three 
Australian bushfire disasters’, Journal of Contingencies 
and Crisis Management, 26(4):440–452. https://doi.
org/10.1111/1468-5973.12221

Brown O, Power N and Conchie SM (2021) ‘Communication 
and coordination across event phases: A multi-team 
system emergency response’, Journal of Occupational and 
Organizational Psychology, 94(3):591–615. https://doi.
org/10.1111/joop.12349

Butler PC, Bowers A, Smith AP, Cohen-Hatton SR and Honey 
RC (2021) ‘Decision Making Within and Outside Standard 
Operating Procedures: Paradoxical Use of Operational 
Discretion in Firefighters’, Human Factors, 65(7):1422–
1434. https://doi.org/10.1177/00187208211041860

Caspar EA, Ioumpa K, Keysers C and Gazzola V (2020) 
‘Obeying orders reduces vicarious brain activation towards 
victims’ pain’, NeuroImage, 222:117251. https://doi.
org/10.1016/j.neuroimage.2020.117251

Cella D, Lai JS, Chang CH, Peterman A and Slavin M (2002) 
‘Fatigue in cancer patients compared with fatigue in the 
general United States population’, Cancer, 94(2):528–538. 
https://doi.org/10.1002/cncr.10245

https://www.college.police.uk/app/operations/reference-material
https://www.college.police.uk/app/operations/reference-material
https://natcorr.org.au/wp-content/uploads/2023/05/AIIMS-Manual-compressed.pdf
https://natcorr.org.au/wp-content/uploads/2023/05/AIIMS-Manual-compressed.pdf
https://natcorr.org.au/wp-content/uploads/2023/05/AIIMS-Manual-compressed.pdf
https://doi.org/10.1017/S1049023X16001102
https://doi.org/10.1017/S1049023X16001102
https://www.tandfonline.com/doi/abs/10.2753/PIN1099-9922150403
https://www.tandfonline.com/doi/abs/10.2753/PIN1099-9922150403
https://doi.org/10.1111/1468-5973.12221
https://doi.org/10.1111/1468-5973.12221
https://doi.org/10.1111/joop.12349
https://doi.org/10.1111/joop.12349
https://doi.org/10.1177/00187208211041860
https://doi.org/10.1016/j.neuroimage.2020.117251
https://doi.org/10.1016/j.neuroimage.2020.117251
https://doi.org/10.1002/cncr.10245


 R E S E A R C H

© 2024 Australian Institute for Disaster Resilience30

Cole L, Dovers S, Eburn M and Gough M (2017) ‘Major post-
event inquiries and reviews: review of recommendations’. 
Bushfire and Natural Hazards Cooperative Research 
Centre website www.bnhcrc.com.au/research/policy-and-
economics-hazards/3928.

Commonwealth of Australia (2023) Australian Disaster 
Management Handbook Collection Incident Management. 
Australian Institute for Disaster Resilience. https://
knowledge.aidr.org.au/resources/handbook-incident-
management

Commonwealth of Australia (2020) The Royal Commission 
into National Natural Disaster Arrangements Report. Royal 
Commission website https://www.royalcommission.gov.au/
natural-disasters.

Crosweller M (2022) ‘Disaster management leadership and 
the need for virtue, mindfulness, and practical wisdom’, 
Progress in Disaster Science, 16:100248. https://doi.
org/10.1016/j.pdisas.2022.100248

Cuthbertson J and Penney G (2023) ‘Ethical decision making 
in disaster and emergency management: A systematic 
review of the literature’, Prehospital and Disaster Medicine, 
1–6. https://doi.org/10.1017/S1049023X23006325

Darses F, Bernier M, Berthelot V, Fornette MP, Launay 
Y, Dozias B, Chastres V and Fournier J (2023) ‘Effects of 
mindfulness training on decision-making in critical and 
high-demand situations: a pilot study in combat aviation’, 
Safety Science, 166:106204. 

Dawson D, Ferguson SA and Vincent GE (2021) ‘Safety 
implications of fatigue and sleep inertia for emergency 
services personnel’, Sleep Medicine Reviews, 55:101386. 
https://doi.org/10.1016/j.smrv.2020.101386

Denkova E, Zanesco A, Rogers S and Jha A (2020) 
‘Is resilience trainable? An initial study comparing 
mindfulness and relaxation training in firefighters’, 
Psychiatry Research, 285:112794. https://doi.org/10.1016/j.
psychres.2020.112794

Dietz AS, Driskell JE, Sierra MJ, Weaver SJ, Driskell T 
and Salas E (2017) ‘Teamwork under stress’, in E. Salas, 
R. Ramon, and J. Passmore (eds.), The Wiley Blackwell 
handbook of the psychology of team working and 
collaborative processes, (pp.297–315). Wiley.

Donnan KJ, Williams EL and Bargh MJ (2023) ‘The 
effectiveness of heat preparation and alleviation 
strategies for cognitive performance: A systematic review’, 
Temperature, 10(4):404–433. https://doi.org/10.1080/2332
8940.2022.2157645

Government of NSW (2020) Final report of the NSW 
Bushfire Inquiry. Government of NSW website www.nsw.
gov.au/departments-and-agencies/premiers-department/
access-to-information/nsw-bushfire-inquiry/nsw-bushfire-
inquiry-report.

Enoka RM and Duchateau J (2016) ‘Translating Fatigue 
to Human Performance’, Medicine & Science in Sports 
& Exercise, 48(11):2228–2238. https://doi.org/10.1249/
MSS.0000000000000929

Gorddard R, Colloff MJ, Wise RM, Ware D and Dunlop M 
(2016) ‘Values, rules and knowledge: Adaptation as change 
in the decision context’, Environmental Science and Policy, 
57:60–69. https://doi.org/10.1016/j.envsci.2015.12.004 

Ferris MJ, Wolkow AP, Bowles KA and Lalor A (in press)  
‘A Guided Comparative Analysis of Fatigue Frameworks 
in Australasian Ambulance Services’, Prehospital 
Emergency Care.

Hayes P, Bearman C and Gyles D (2022) ‘A guide to non-
technical skills in emergency management’. Central 
Queensland University website https://hdl.handle.
net/10779/cqu.21747908.v1.

Health and Safety Executive (2009) Striking the balance 
operational and health and safety duties in the police 
service. Health and Safety Executive website www.hse.gov.
uk/services/police/guidance.htm.

Health and Safety Executive (2010) Striking the balance 
operational and health and safety duties in the fire and 
rescue service. Health and Safety Executive website www.
hse.gov.uk/services/fire/guidance.htm.

Hoeve M, de Bruin E, van Rooij F and Bögels S (2021) 
‘Effects of a Mindfulness-Based Intervention for Police 
Officers’, Mindfulness, 12(7):1672–1684. https://doi.
org/10.1007/s12671-021-01631-7

House A, Power N and Alison L (2014) ‘A systematic review 
of the potential hurdles of interoperability to the emergency 
services in major incidents: recommendations for solutions 
and alternatives’, Cognition, Technology & Work, 16:319–
335. https://doi.org/10.1007/s10111-013-0259-6

Jacobsson A, Backteman-Erlanson S, Brulin C and Hörnsten 
Å (2015) ‘Experiences of critical incidents among female 
and male firefighters’, International Emergency Nursing, 
23(2):100–104. https://doi.org/10.1016/j.ienj.2014.06.002

JESIP (Joint Emergency Services Interoperability 
Programme) (2013) Joint doctrine: The interoperability 
framework (1st ed.). Home Office.

JESIP (Joint Emergency Services Interoperability Principles) 
(2016) Joint doctrine: The interoperability framework (2nd 
ed.). Home Office.

JESIP (Joint Emergency Services Interoperability Principles) 
(2021) Joint doctrine: The interoperability framework (3rd 
ed.). Home Office.

Jha A, Zanesco A, Denkova E, Morrison A, Ramos N, 
Chichester K, Gaddy J and Rogers S (2020) ‘Bolstering 
cognitive resilience via train-the-trainer delivery of 
mindfulness training in applied high-demand settings’, 
Mindfulness, 11:683–697.

http://www.bnhcrc.com.au/research/policy-and-economics-hazards/3928
http://www.bnhcrc.com.au/research/policy-and-economics-hazards/3928
https://knowledge.aidr.org.au/resources/handbook-incident-management/
https://knowledge.aidr.org.au/resources/handbook-incident-management/
https://knowledge.aidr.org.au/resources/handbook-incident-management/
https://www.royalcommission.gov.au/natural-disasters
https://www.royalcommission.gov.au/natural-disasters
https://doi.org/10.1016/j.pdisas.2022.100248
https://doi.org/10.1016/j.pdisas.2022.100248
https://doi.org/10.1017/S1049023X23006325
https://doi.org/10.1016/j.smrv.2020.101386
https://doi.org/10.1016/j.psychres.2020.112794
https://doi.org/10.1016/j.psychres.2020.112794
https://doi.org/10.1080/23328940.2022.2157645
https://doi.org/10.1080/23328940.2022.2157645
https://www.nsw.gov.au/departments-and-agencies/premiers-department/access-to-information/nsw-bushfire-inquiry/nsw-bushfire-inquiry-report
https://www.nsw.gov.au/departments-and-agencies/premiers-department/access-to-information/nsw-bushfire-inquiry/nsw-bushfire-inquiry-report
https://www.nsw.gov.au/departments-and-agencies/premiers-department/access-to-information/nsw-bushfire-inquiry/nsw-bushfire-inquiry-report
https://www.nsw.gov.au/departments-and-agencies/premiers-department/access-to-information/nsw-bushfire-inquiry/nsw-bushfire-inquiry-report
https://doi.org/10.1249/MSS.0000000000000929
https://doi.org/10.1249/MSS.0000000000000929
https://doi.org/10.1016/j.envsci.2015.12.004
http://www.hse.gov.uk/services/police/guidance.htm
http://www.hse.gov.uk/services/police/guidance.htm
http://www.hse.gov.uk/services/fire/guidance.htm
http://www.hse.gov.uk/services/fire/guidance.htm
https://doi.org/10.1007/s12671-021-01631-7
https://doi.org/10.1007/s12671-021-01631-7
https://link.springer.com/article/10.1007/s10111-013-0259-6
https://doi.org/10.1016/j.ienj.2014.06.002


 R E S E A R C H

Australian Journal of Emergency Management Volume 39 No. 4 October 2024 31

Johnson C (2014) ‘Expert decision making and the use of 
worst case scenario thinking’, in C. Owen (Ed.) Human 
Factors Challenges in Emergency Management, pp.35–56. 
CRC Press.

Kapucu N and Garayev V (2011) 'Collaborative decision 
Making in Emergency and Disaster Management', 
International Journal of Public Administration, 34(6):366–
375. https://doi.org/10.1080/01900692.2011.561477

Lai K, Yanushkevich SN and Shmerko VP (2021) ‘Intelligent 
Stress Monitoring Assistant for First Responders’, 
IEEE Access, 9:25314–25329. https://doi.org/10.1109/
ACCESS.2021.3057578

Leider JP, DeBruin D, Reynolds N, Koch A and Seaberg J 
(2017) ‘Ethical Guidance for Disaster Response, Specifically 
Around Crisis Standards of Care: A Systematic Review’, 
American Journal of Public Health, 107(9):e1–e9. https://
doi.org/10.2105/AJPH.2017.303882

Messervey DL, Peach JM, Dean WH and Nelson EA 
(2023) ‘Training for Heat-of-the-Moment Thinking: 
Ethics Training to Prepare for Operations’, Armed 
Forces & Society, 49(3):593–611. https://doi.
org/10.1177/0095327X221088325

Nassif T, Adrian A, Gutierrez I, Dixon A, Rogers S, Jha A and 
Adler A (2023) ‘Optimizing Performance and Mental Skills 
With Mindfulness-Based Attention Training: Two Field 
Studies With Operational Units’, Military Medicine, 188(3-
4):e761–e770. https://doi.org/10.1093/milmed/usab380

National Ambulance Resilience Unit (2019) National 
Ambulance Service Command and Control Guidance (v5.0). 
NARU website https://naru.org.uk/resources/useful-
documents, accessed 13 August 2024.

Penney G, Launder D, Cuthbertson J and Thompson MB 
(2022) ‘Threat assessment, sense making, and critical 
decision-making in police, military, ambulance, and fire 
services’, Cognition, Technology and Work, 24(3):423–439. 
https://doi.org/10.1007/s10111-022-00694-3

Pollock K (2017) Local interoperability in UK Emergency 
Management: A research report (Occasional Paper No. 19). 
www.researchgate.net/publication/336719370_Local_
Interoperability_in_UK_Emergency_Management_A_
Research_Report_Commissioned_by_the_Cabinet_Office_
and_the_Emergency_Planning_College

Pollock K (2013) Review of Persistent Lessons Identified 
Relating to Interoperability from Emergencies and Major 
Incidents since 1986. (Occasional Paper No.6). www.jesip.
org.uk/uploads/media/pdf/Pollock_Review_Oct_2013.pdf

Pollock K and Coles E (2015) Interoperability: Theory & 
Practice in UK Emergency Management (Occasional Paper 
No.13). www.theisrm.org/documents/Pollock%20&%20
Coles%20(2015)%20Interoperability%20-%20Theory%20
and%20Practice%20in%20UK%20Emergency%20
management.pdf

Power N, Alcock J, Philpot R and Levine M (2023a) ‘The 
psychology of interoperability: A systematic review of joint 
working between the UK emergency services’, Journal of 
Occupational and Organizational Psychology, 97:233–252. 
https://doi.org/10.1111/joop.12469

Power N, Philpot R, Levine M and Alcock J (2023b) ‘Bridging 
the principle-implementation gap: Evaluating organisational 
change to achieve interoperability between the UK 
emergency services’. https://doi.org/10.31234/osf.io/fas9p

Reale C, Salwei ME, Militello LG, Weinger MB, Burden A, 
Sushereba C, Torsher LC, Andreae MH, Gaba DM, McIvor 
WR, Banerjee A, Slagle J and Anders S (2023) ‘Decision-
making during high-risk events: a systematic literature 
review’, Journal of Cognitive Engineering and Decision 
Making, 17(2):188–212.

Rimstad R and Sollid SJM (2015) ‘A retrospective 
observational study of medical incident command and 
decision-making in the 2011 Oslo bombing’, International 
Journal of Emergency Medicine, 8(4):1–10. https://doi.
org/10.1186/s12245-015-0052-9

Ryu MY, Martin MJ, Jin AH Tabor HK and Wren SM 
(2023) ‘Characterizing Moral Injury and Distress in US 
Military Surgeons Deployed to Far-Forward Combat 
Environments in Afghanistan and Iraq’, JAMA Network 
Open, 6(2):e230484–e230484. https://doi.org/10.1001/
jamanetworkopen.2023.33157

Salas E, Driskell JE and Hughes S (1996) ‘Introduction: The 
study of stress and human performance’, in JE Driskell & 
E Salas (Eds.), Stress and Human Performance, pp.1–45. 
Lawrence Erlbaum.

Sallis G, Catherwood D, Edgar GK, Baker S and Brookes D 
(2022) ‘Situation awareness and habitual or resting bias in 
high-pressure fire-incident training command decisions’, 
Fire Safety Journal, 128:103539. https://doi.org/10.1016/j.
firesaf.2022.103539

Shortland N, Alison L, Thompson L, Barrett-Pink C and Swan 
L (2020) ‘Choice and consequence: A naturalistic analysis of 
least-worst decision-making in critical incidents’, Memory 
& Cognition, 48:1334–1345. https://doi.org/10.3758/
s13421-020-01056-y

Steen R and Pollock K (2022) ‘Effect of stress on safety-
critical behaviour: An examination of combined resilience 
engineering and naturalistic decision-making approaches’, 
Journal of Contingencies and Crisis Management, 
30(3):339–351. https://doi.org/10.1111/1468-5973.12393

St George A (2012) Royal Navy way of leadership. Preface 
Publishing.

Sunstain CR (2007) Worst-case scenarios. Harvard 
University Press.

https://www.tandfonline.com/doi/abs/10.1080/01900692.2011.561477
https://ieeexplore.ieee.org/document/9348878
https://ieeexplore.ieee.org/document/9348878
https://doi.org/10.2105/AJPH.2017.303882
https://doi.org/10.2105/AJPH.2017.303882
https://journals.sagepub.com/doi/10.1177/0095327X221088325
https://journals.sagepub.com/doi/10.1177/0095327X221088325
https://doi.org/10.1093/milmed/usab380
https://naru.org.uk/resources/useful-documents/
https://naru.org.uk/resources/useful-documents/
https://doi.org/10.1007/s10111-022-00694-3
http://www.researchgate.net/publication/336719370_Local_Interoperability_in_UK_Emergency_Management_A_Resea
http://www.researchgate.net/publication/336719370_Local_Interoperability_in_UK_Emergency_Management_A_Resea
http://www.researchgate.net/publication/336719370_Local_Interoperability_in_UK_Emergency_Management_A_Resea
http://www.researchgate.net/publication/336719370_Local_Interoperability_in_UK_Emergency_Management_A_Resea
http://www.jesip.org.uk/uploads/media/pdf/Pollock_Review_Oct_2013.pdf
http://www.jesip.org.uk/uploads/media/pdf/Pollock_Review_Oct_2013.pdf
https://www.theisrm.org/documents/Pollock%20&%20Coles%20(2015)%20Interoperability%20-%20Theory%20and%20Practice%20in%20UK%20Emergency%20management.pdf
https://www.theisrm.org/documents/Pollock%20&%20Coles%20(2015)%20Interoperability%20-%20Theory%20and%20Practice%20in%20UK%20Emergency%20management.pdf
https://www.theisrm.org/documents/Pollock%20&%20Coles%20(2015)%20Interoperability%20-%20Theory%20and%20Practice%20in%20UK%20Emergency%20management.pdf
https://www.theisrm.org/documents/Pollock%20&%20Coles%20(2015)%20Interoperability%20-%20Theory%20and%20Practice%20in%20UK%20Emergency%20management.pdf
https://doi.org/10.1111/joop.12469
https://doi.org/10.31234/osf.io/fas9p
https://doi.org/10.1186/s12245-015-0052-9
https://doi.org/10.1186/s12245-015-0052-9
https://doi.org/10.1001/jamanetworkopen.2023.33157
https://doi.org/10.1001/jamanetworkopen.2023.33157
https://doi.org/10.1016/j.firesaf.2022.103539
https://doi.org/10.1016/j.firesaf.2022.103539
https://doi.org/10.3758/s13421-020-01056-y
https://doi.org/10.3758/s13421-020-01056-y
https://doi.org/10.1111/1468-5973.12393


 R E S E A R C H

© 2024 Australian Institute for Disaster Resilience32

The Centre for Army Leadership (2021) Army leadership 
doctrine (AC 72029). UK Ministry of Defence. www.army.
mod.uk/who-we-are/our-schools-and-colleges/centre-for-
army-leadership/army-leadership-publications

Thompson MM, Hendriks T and Blais AR (2018) ‘Military 
Ethical Decision Making: The Effects of Option Choice and 
Perspective Taking on Moral Decision-Making Processes 
and Intention’, Ethics & Behavior, 28(7):578–596.  
https://doi.org/10.1080/10508422.2017.1372200

Waldron AL and Ebbeck V (2015) ‘The relationship of 
mindfulness and self-compassion to desired wildland fire 
leadership’, International Journal of Wildland Fire, 24:201–
211 http://dx.doi.org/10.1071/WF13212

Waring S, Alison L, Shortland N and Humann M (2020) 
‘The role of information sharing on decision delay during 
multiteam disaster response’, Cognition, Technology & 
Work, 22:263–279. https://doi.org/10.1007/s10111-019-
00570-7

Weick KE (1993) ‘The Collapse of Sensemaking in 
Organizations: The Mann Gulch Disaster’, Administrative 
Science Quarterly, 38(4):628–652. https://doi.
org/10.2307/2393339

Withrow A, Russell K and Gillani B (2023) ‘Mindfulness 
training for law enforcement to reduce occupational 
impact: A systematic review and meta-analysis’, The Police 
Journal. https://doi.org/10.1177/0032258X231156710

Woinarski JCZ, McCormack PC, McDonald J, Legge S, 
Garnett ST, Wintle B and Rumpff L (2023) ‘Making choices: 
prioritising the protection of biodiversity in wildfires’, 
International Journal of Wildland Fire, 32(7):1031–1038. 
https://doi.org/10.1071/WF22229 

Woinarski JCZ, Garnett ST and Zander KK (2024) ‘Social 
valuation of biodiversity relative to other types of assets  
at risk in wildfire’, Conservation Biology, 38(3), e14230.  
https://doi.org/10.1111/cobi.14230

Yung M, Du B, Gruber J and Yazdani A (2021) ‘Developing 
a Canadian fatigue risk management standard for 
first responders: Defining the scope’, Safety Science, 
134:105044. https://doi.org/10.1016/j.ssci.2020.105044

 
About the authors

Dr Philip C. Butler is an honorary research associate of 
Cardiff University and former lecturer and firefighter. He 
conducts research into decision-making and non-technical 
skills in emergency management.

Professor Rhona Flin is Emeritus Professor at the Aberdeen 
Business School, Robert Gordon University and Emeritus 
Professor of Applied Psychology at the University of 
Aberdeen, Scotland. Her research interests are in safety and 
non-technical skills in higher risk work settings.

Associate Professor Chris Bearman is an associate professor 
of Cognitive Psychology at Central Queensland University in 
Australia, a Visiting Fellow at University of Central Lancashire 
in the United Kingdom and a volunteer firefighter in the 
South Australian Country Fire Service. He conducts research 
into decision-making and non-technical skills in emergency 
management, rail, aviation and space missions.

Dr Peter Hayes is a Bushfire and Natural Hazards Cooperative 
Research Centre Research Fellow at the Appleton Institute 
at Central Queensland University. He conducts research 
in human factors and organisational psychology in the 
emergency management sector.

Dr Greg Penney is an Assistant Commissioner with Fire 
and Rescue New South Wales and an Adjunct Associate 
Professor with the Charles Sturt University Australian 
Graduate School of Policing and Security. His research focus 
is on complex systems thinking, emergency management 
and wildfire engineering.

Adjunct Professor Jim McLennan is with La Trobe 
University’s School of Psychology and Public Health, 
Melbourne. He has undertaken research about emergency 
management decision-making and training with a range 
of organisations. He was a member the Bushfire CRC ‘Safe 
Decision Making and Behaviour on the Fireground’ research 
team.

https://www.army.mod.uk/who-we-are/our-schools-and-colleges/centre-for-army-leadership/army-leadership-publications/
https://www.army.mod.uk/who-we-are/our-schools-and-colleges/centre-for-army-leadership/army-leadership-publications/
https://www.army.mod.uk/who-we-are/our-schools-and-colleges/centre-for-army-leadership/army-leadership-publications/
https://www.tandfonline.com/doi/full/10.1080/10508422.2017.1372200
https://www.publish.csiro.au/wf/WF13212
https://doi.org/10.1007/s10111-019-00570-7
https://doi.org/10.1007/s10111-019-00570-7
https://doi.org/10.2307/2393339
https://doi.org/10.2307/2393339
https://doi.org/10.1177/0032258X231156710
https://doi.org/10.1071/WF22229 
https://doi.org/10.1111/cobi.14230
https://doi.org/10.1016/j.ssci.2020.105044

