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Foreword

EMCAP Network Executive Committee

The challenges facing Australia’s hazards and disaster
resilience sectors are becoming increasingly complex.
Climate change is intensifying risk, communities are
navigating compounding hazards, and researchers and
practitioners are making decisions in environments
characterised by public scrutiny and resource scarcity
and increasing uncertainty. Meeting these challenges
requires more than new knowledge; it requires new ways
of working together.

In 2024, Natural Hazards Research Australia established
the Early and Mid-Career Academics and Practitioners
(EMCAP) Network to bring together those helping shape
the future of the Australian emergency services and
disaster resilience sector through research, practice and
collaboration. Led by an executive team of 12 diverse
researchers and practitioners from across Australia, the
network hosted a “Tomorrow Party’ at the 2025 Natural
Hazards Research Forum in Adelaide. EMCAP members
were invited to imagine Australia’s natural hazards research
landscape in 2030. Their vision was one where research
and practice are seamlessly connected, collaboration

is prioritised over competition, communities are active

and informed partners, and Indigenous knowledges are
valued alongside Western scientific approaches. To realise
this vision, they identified 4 key priorities: strengthening
research translation, fostering more collaborative ways

of working, creating equitable opportunities for career
development, and building a more supportive and enabling
sector culture.

These priorities speak directly to the conditions required
for effective disaster recovery and management.
Research must be accessible, useful and responsive

to the needs and knowledge gaps facing the sector.
Agencies, practitioners and researchers must work
together to identify these gaps and co-design practical
and implementable solutions. Complex challenges

also demand broader perspectives, including those of
Indigenous peoples, communities, young people, gender-
diverse voices, and the social sciences and humanities.

Developing tomorrow’s workforce requires strong
relationships, supportive mentoring, and space to
collaborate, experiment and build expertise. Many parts
of the sector are already taking on this responsibility.
Members of the EMCAP Network Executive Committee
have experienced this support personally and seen its
impact on colleagues through mentoring, collaboration
and meaningful opportunities. These practices should be
recognised and celebrated as the norm, rather than a nice-
to-have aspiration.

Financial uncertainty and job insecurity across Australia’s
research sector pose a risk to national capability in
disaster resilience, recovery and preparedness. Without
sustained investment in early and mid-career researchers,
Australia’s hazards and disaster resilience sectors risks
losing knowledge, capability and talented people to other
industries and countries. Research capability cannot be
rebuilt overnight. Waiting until the next major disaster

to recognise its importance may mean the expertise and
relationships needed are no longer readily available.

The EMCAP network's vision is ambitious, but practical.
Australia’s future natural hazards landscape will be shaped
by the choices we make now about relationships, funding,
institutions and whose knowledge is genuinely valued.
EMCAPs play an important role in that transformation
—not simply as the future of the sector, but as active
contributors to changing it today.

As AJEM’s 40th anniversary draws to a close with this
edition, the journal continues its role as a forum for
sharing ideas, challenging assumptions and connecting
research with practice. The perspectives presented
here demonstrate why supporting emerging voices and
fostering collaboration across the sector has never been
more important.




The Australian Journal of

Emergency Management
(2016-2025): the fourth decade

John Richardson

Executive Director,
Australian Institute for
Disaster Resilience
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License Australian Institute for
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source article distributed
under the terms and conditions
of the Creative Commons
Attribution (CC BY) licence
(https://creativecommons.org/
licenses/by/4.0). Information
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paper are current at the time of
publication.

The fourth decade of the Australian Journal of
Emergency Management (AJEM) coincided with
the Australian Institute for Disaster Resilience
assuming responsibility for publication. It was
a challenging decade of severe drought, the
2019-20 bushfires, the COVID-19 pandemic
and record flooding in Queensland, New
South Wales and Victoria. It also produced
Australia’s first systematic national account

of what is at risk through Profiling Australia’s
Vulnerability, leading into the National Disaster
Risk Reduction Framework.

Community resilience and shared
responsibility

Shared responsibility and a broader
conception of the emergency management
sector were central themes. McLennan et
al. (2019:3) identify joint decision-making,
administration, autonomy, mutuality and trust
as indicators of shared responsibility. Hunt
(2016 31:1) applies Norris et al.’s networked
adaptive capacities to government’s role in
community capacity. Meanwhile, Ramsey et
al. (2016 31:2) and Mason et al. (2016 31:3)
show how leadership, an existing resilience
agenda, emergency management focus,
diverse participation and skilled facilitation
support a scorecard approach to community
resilience assessment. Ogie and Pradhan
(2020:1) instead emphasise strengths: focus
on ‘what is strong, and not what is wrong’.

Smith et al. (2016:3) examine a smartphone
resilience-rating tool and caution that
human decisions are not solely financial.
Webber et al. (2017:2) and Redshaw et al.
(2017:2) demonstrate participatory and
street-level approaches to community
planning. Kanakis and McShane (2016:2),
Every et al. (2018:4) and Richardson et

al. (2023:2) connect preparedness with
perceived threat, appropriate information,
social connection, psychological readiness,

psychosocial support, adaptive capacity and
behaviour change. Hou et al. (2025:1) add a

humanistic communication model grounded
in connectivity, diversity and interactivity.

Cornes et al. (2019:1) challenge household-
preparedness myths and proposes a new
approach to community engagement for
disaster risk reduction, while Taylor et al.
(2020:1) find uneven understanding and
commitment in evaluating community
engagement. MclLennan (2016 31:1)
considers emergency services ceding control,
Lorenzoni et al. (2022:3) identify limitations
in government preparedness measures,

and Westacott (2017:4) proposes public
health framed “fire fitness” as a concept for
preparedness. Lakhina et al. (2019:2) show
refugee-background communities leading
resilience initiatives; Whittaker (2019:2)
synthesises post-Black Saturday preparedness
research; and Vahanvati (2020:1) defines
resilience through local lived experience,

as ‘developing the necessary capabilities to
confidently address the future”.

Understanding the consequences of
disaster

The decade broadened understanding

of disaster consequences. Handmer et

al. (2018:2) update national disaster-

cost estimates and identify the growing
contribution of bushfires. Ulubasoglu and
Beaini (2019:2) examine Black Saturday’s
income effects. FitzGerald et al. (2019:1)
describe immediate and short-term health
consequences of the 2011 Queensland
floods, while Daneshjoo et al. (2024:1)
identify increased high-triage and out-of-
area emergency department presentations
2 months after Hawkesbury-Nepean
flooding. Forbes et al. (2018:1) and Williams
et al. (2021:2) show the importance of
acknowledging young adults’ experiences and



https://www.homeaffairs.gov.au/emergency/files/national-disaster-risk-reduction-framework.pdf
https://www.homeaffairs.gov.au/emergency/files/national-disaster-risk-reduction-framework.pdf
https://www.homeaffairs.gov.au/emergency/files/national-disaster-risk-reduction-framework.pdf
https://www.homeaffairs.gov.au/emergency/files/national-disaster-risk-reduction-framework.pdf
https://knowledge.aidr.org.au/resources/ajem-july-2019-shared-responsibility-community-engagement-and-resilience-international-perspectives/
https://knowledge.aidr.org.au/resources/ajem-july-2019-shared-responsibility-community-engagement-and-resilience-international-perspectives/
https://knowledge.aidr.org.au/resources/ajem-jan-2016-building-adaptive-capacities-for-disaster-resilience-what-role-for-government/
https://www.researchgate.net/publication/5691020_Community_Resilience_as_a_Metaphor_Theory_Set_of_Capacities_and_Strategy_for_Disaster_Readiness
https://knowledge.aidr.org.au/resources/ajem-apr-2016-assessing-community-disaster-resilience-using-a-balanced-scorecard-lessons-learnt-from-three-australian-communities/
https://knowledge.aidr.org.au/resources/ajem-apr-2016-assessing-community-disaster-resilience-using-a-balanced-scorecard-lessons-learnt-from-three-australian-communities/
https://knowledge.aidr.org.au/resources/ajem-jul-2016-developing-emergency-ready-communities-a-tale-of-two-victorian-councils/
https://knowledge.aidr.org.au/resources/ajem-january-2020-social-vulnerability-to-natural-hazards-in-wollongong-comparing-strength-based-and-traditional-methods/
https://knowledge.aidr.org.au/resources/ajem-january-2020-out-of-the-storm-extreme-weather-resilience-for-community-homelessness/
https://knowledge.aidr.org.au/resources/ajem-jul-2016-towards-effective-mitigation-strategies-for-severe-wind-events/
https://knowledge.aidr.org.au/resources/ajem-apr-2017-community-participation-in-emergency-planning-nsw-state-emergency-service-case-study/
https://knowledge.aidr.org.au/resources/ajem-apr-2017-emergency-preparedness-through-community-sector-engagement-in-the-blue-mountains/
https://knowledge.aidr.org.au/resources/ajem-apr-2016-preparing-for-disaster-preparedness-in-a-flood-and-cyclone-prone-community/
https://knowledge.aidr.org.au/resources/ajem-oct-2018-that-psychological-bullsstarstart-surprising-findings-from-community-research-are-improving-preparedness-communication/
https://knowledge.aidr.org.au/resources/ajem-july-2023-australian-red-cross-psychosocial-approach-to-disaster-preparedness/
https://knowledge.aidr.org.au/resources/ajem-july-2023-australian-red-cross-psychosocial-approach-to-disaster-preparedness/
https://knowledge.aidr.org.au/resources/ajem-january-2025-professionalisation-of-australian-bushfire-planning-and-design-practitioners/
https://knowledge.aidr.org.au/resources/ajem-january-2025-professionalism-defining-the-emergency-manager-response-manager-and-recovery-manager/
https://knowledge.aidr.org.au/resources/ajem-january-2019/
https://knowledge.aidr.org.au/resources/ajem-january-2020-the-missing-link-in-emergency-management-evaluating-community-engagement/
https://knowledge.aidr.org.au/resources/ajem-january-2020-the-missing-link-in-emergency-management-evaluating-community-engagement/
https://knowledge.aidr.org.au/resources/ajem-jan-2016-extending-into-community-led-preparedness-and-planning-just-enough-but-not-too-much/
https://knowledge.aidr.org.au/resources/ajem-july-2022-instruments-for-disaster-preparedness-evaluation-a-scoping-review/
https://knowledge.aidr.org.au/resources/ajem-oct-2017-narrowing-the-awareness-action-gap-cultivating-fire-fitness-as-a-social-norm-through-public-policy-initiatives/
https://knowledge.aidr.org.au/resources/ajem-april-2019-people-from-refugee-backgrounds-contribute-to-a-disaster-resilient-illawarra/
https://knowledge.aidr.org.au/resources/ajem-april-2019-ten-years-after-the-black-saturday-fires-what-have-we-learnt-from-post-fire-research/
https://knowledge.aidr.org.au/resources/ajem-january-2020-unpacking-the-meaning-of-resilience-the-tarnagulla-community-definition-comparing-to-the-literature/
https://knowledge.aidr.org.au/resources/ajem-january-2020-out-of-the-storm-extreme-weather-resilience-for-community-homelessness/
https://knowledge.aidr.org.au/resources/ajem-apr-2018-updating-the-costs-of-disasters-in-australia/
https://knowledge.aidr.org.au/resources/ajem-apr-2018-updating-the-costs-of-disasters-in-australia/
https://knowledge.aidr.org.au/resources/ajem-april-2019-black-saturday-bushfires-counting-the-cost/
https://knowledge.aidr.org.au/resources/ajem-april-2019-black-saturday-bushfires-counting-the-cost/
https://knowledge.aidr.org.au/resources/ajem-jan-2019-long-term-consequences-of-flooding-a-case-study-of-the-2011-queensland-floods/
https://knowledge.aidr.org.au/resources/ajem-january-2024-descriptive-epidemiological-study-assessing-emergency-department-presentations-associated-with-the-hawkesbury-nepean-flood-plain/
https://knowledge.aidr.org.au/resources/ajem-jan-2018-beyond-the-2009-gippsland-bushfires-acknowledgment-and-young-rural-adults-recovery/
https://knowledge.aidr.org.au/resources/ajem-april-2021-beyond-place-based-the-role-of-virtual-communities-via-social-media-in-young-adult-recovery/
https://knowledge.aidr.org.au/resources/ajem-april-2021-beyond-place-based-the-role-of-virtual-communities-via-social-media-in-young-adult-recovery/

» AJEM - CELEBRATING 40 YEARS

the support offered through virtual communities. King et
al. (2020:3) link indirect disruption after Cyclone Debbie
flooding with adverse mental health outcomes.

Inclusion, equity and diverse voices

Themed editions brought disability, gender, children, young
people, animals and homelessness into sharper focus.
Osborn et al. (2019:1), Brookfield and Fitzgerald (2018:4),
and Every et al. (2021:4; 2020:1) examine preparedness,
service organisations, heat stress and peer co-design for
people experiencing homelessness. Quaill et al. (2018:3)
synthesise evidence on disability and resilience.

For children and young people, Treichel (2020:2) links
child-centred climate adaptation with household resilience.
Le De et al. (2020:2), Gampell (2020:2), Bird (2020:2), and
Kaiser and Boersen (2020:2) demonstrate participatory
mapping, games, film and bicultural tsunami education.
Pooley et al. (2021:4) identify fire-safety practices;
MacDonald et al. (2023:4) reposition young people

as disaster-risk-reduction decision-makers, using the
Sendai Framework as a guide; Gribble (2024:2) highlights
evacuation-planning gaps for parents of children aged
0-4; and Tipfler et al. (2017:1) identifies ambiguity in New
Zealand school disaster risk reduction policy.

McCarthy and Taylor (2018:2), Bigelow (2018:4), Trigg et al.
(2021:3), Kelman (2013:3), Best (2021:3), Vroegindewey and

Kertis (2021:3), and Glassey and Thompson (2020:1) extend
emergency planning to animals, including legal status,
veterinary wellbeing and search markings. Parkinson et

al. (2017:1; 2022:1), Leonard et al. (2022:1), Sohrabizadeh
and Parkinson (2022:1), Chowdhury et al. (2022:1), Larin
(2024:2), and Parsons (2024:2) advance gender and
sexuality-aware analysis of resilience. Hayes and Ryan
(2024:2), Kelly et al. (2024:2), and Teo et al. (2018:1)
examine inclusive engagement with multicultural and
socioeconomically disadvantaged communities.

Recovery as a discipline

Recovery continues to develop as a more structured

and complex discipline. Hallwright and Brady (2016 31:1)
describe collaborative co-working; Owen (2018:1) considers
government support for community leadership; and Rich
et al. (2016 31:1) evaluate strengths-based support. Young
and Jones (2018:1) argue recovery should shape what

is valued in risk management, while Scott et al. (2018:1)
apply asset-based community development to recovery
programming. Collins (2018:1) examines legal consequences
for Christchurch tenants denied access to commercial
premises after the earthquake. Eriksen et al. (2020:4)
explore insurance’s important but contradictory role.

Ripley et al. (2020:3) apply a recovery-capitals framework

to develop the Wellington Region’s Recovery Framework,
extended by Quinn et al. (2022:2) into guidance for
practitioners. Pope and Harms (2022:4) consider insider

community participation; Ogie et al. (2022:4) analyse
Twitter’s benefits and risks in recovery; Eyre (2017:3)
stresses validation in personal experiences in psychosocial
programs; and Watkins (2017:3) describes sub-clinical

peer support groups after traumatic events. Vosz et al.
(2025:3), Yell and Duffy (2018:2), Kothe and Butler (2025:3),
Brady et al. (2025:3), and Russ et al. (2025:3) address youth
recovery, social media, legal assistance, environmental
groups and place-based agencies.

Decision-making, learning and
professionalisation

Knowledge of professionalisation, learning and decision
support accelerated throughout the decade. Woodman
et al. (2021:3) examine skill maintenance and decay. Dippy
(2020:4; 2022:2; 2025:1; 2025:3) develops practitioner
roles, certification and disciplinarity. Zarghami and
Dumrak (2021:1) consider artificial intelligence in bushfire
management; Poblet et al. (2017:2) examine microtasking;
and Donalson et al. (2016 31:1) model cross-sector
resource allocation.

Bearman et al,, Penney et al., Butler et al. and McLennan
et al. (2024:4) examine cognitive aids, decision challenges
and training. Bradley-Smith et al. (2024:1), Bearman

et al. (2017:1), Brooks et al. (2016:4), and Launder and
Penney (2023:4) emphasise non-technical skills, teamwork
monitoring, strategic judgement and the operational
SPAR(CD) model.

Mees et al. (2016 31:2) and Klockner (2017:4) address
organisational resilience and mindful organising. Owen
et al. (2017:4; 2018:2; 2020:3) examine research use and
organisational learning. Jackson (2016 31:1), Medbury
et al. (2021:2), Eburn and Dovers (2017:4), Eburn, Dovers
and Cole (2018:2), and Spencer et al. (2018:2) develop
lessons management, inquiry and restorative approaches.
Krajt et al. (2018:4), Berry and Jones (2018:4), Young

and Jones (2019:4), Malinen et al. (2021:4), McLennan
et al. (2016 31:1), and Grant et al. (2019:3) address
volunteer expectations, diversity, return, coordination
and integration. Ryan (2017:1) charts the continuing
significance of communication.

Climate adaptation, complex risk and the rise of
risk reduction

Risk reduction increasingly intersected with climate
adaptation, planning and institutional change. Owi et

al. (2024:4; 2025:1; 2025:3) identify fragmentation,
difficulties using risk information, stakeholder demands
and culture as institutional constraints to further disaster
risk reduction. Taylor et al. (2025:3) expose a gap between
shared-responsibility policy and grassroots practice.
Florec et al. (2017:4) place a value on intangible flood-
mitigation benefits; Beccari (2020:3) identifies gaps in
local-government research; Turner and Couture (2024:1)
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describe advocacy for severe-wind risk; and Mirfenderesk

Ratnam et al. (2016:4) link place

et al. (2016:2) develop flood decision support. Osbaldiston
et al. (2019:1) examine underinsurance, while Ellis and
Bajracharya (2023:4) call for strategic reconsideration of
coastal relocation.

Neale et al. (2016:2) and English (2016:2) examine scientific
and tacit fire knowledge. March and Kornakova (2025:1),
Penny et al. (2024:4), March et al. (2020:3), Bajracharya
and Hastings (2020:3), Gonzalez-Mathiesen et al. (2019:3),
Huggins et al. (2020:3), and Kornakova and March (2017:1)
address professional capability, wildland-urban policy,
land-use planning, developer engagement and defendable
space in land use planning for bushfires.

Schroeter et al. (2021:1), Smith et al. (2017:4), Harwood
et al. (2016:4), and Livock and Swinbourne (2021:4)
examine impact based forecasting, damage assessment,
insurance-linked mitigation and storm-surge awareness.
Sullivan-Taylor et al. (2022:3), Payne et al. (2020:4), and
Thomas et al. (2020:3) address earthquake and tsunami
planning. Gallina and Sidle (2018:3), Gissing et al. (2018:3),
and Cawood et al. (2018:2) connect coastal risk, levees
and flood warning. Pregauskas (2016:4) identifies building
professionals’ contribution to post-traumatic growth.

Indigenous knowledge and cultural resilience

Indigenous knowledge and cultural resilience came to the
fore. Sangha et al. (2019:2) identify the exclusion of remote
Indigenous communities from Northern Territory planning.
Morley et al. (2016:4) assess community strengths and
priorities, noting disaster risk was not the highest priority
facing the communities, while Sithole et al. (2019:1) place
ceremony at the centre of hazard management.

The first Indigenous-edited AJEM edition appeared in
April 2025. Vercoe et al. (2025:2) bridge engineering and
cultural infrastructure. Richardson et al. (2025:1) show how
Maori practices can address environmental challenges.
Kaiser and Kenney (2025:2) examine Maori participation;
Hamilton et al. (2025:2) consider climate adaptation in
Maori-led tourism; Taylor et al. (2025:2) identify culturally
centred public-health support; Mate et al. (2025:2) set out
considerations for Indigenous youth fire intervention; and
Djiringanj Country et al. (2025:2) document collaborative
fire-risk action research with the Merrimans Local
Aboriginal Land Council.

Human behaviour and risk ownership

Human behaviour and risk ownership became more
prominent. Young and Jones (2016:4) show the challenge
of risk ownership and making resilience everyone’s
business. Dufty (2021:2) identifies optimism bias in flood
preparedness; Adedokun et al. (2023:4; 2024:2) examine
self-evacuation incentives and reasons for living in
bushfire-prone areas, while Koksal et al. (2020:1) show

residents valuing bushland living despite bushfire risk.

attachment with risk acceptance.
Paton et al. (2017:1) examine tsunami-risk

rejection. Gissing et al. (2016:2) and Taylor et al. (2020:4)
investigate driving through floodwater. Madsen (2019:3)
interprets risk-taking through social narrative and memory,

What is an emergency: beyond the traditional
focus

The decade expanded what counts as an emergency.
Cuthbertson et al. (2017:3) highlight the lack of
engagement with non-traditional threats, and Clune and
Eburn (2017:3) identify wider threats to community safety,
citing femicide and drug epidemics as examples. Clark and
Strong (2024:1) challenge the treatment of dust storms as
novelties. Overton (2016:3) analyses the HIN1 influenza
response, while Jackson (2024:4) draws lessons from South
Australia’s COVID-19 response.

Loridan et al. (2016:4) and Nairn and Fawcett (2017:1)
develop and test the Excess Heat Factor; Bailey et al.
(2025:3) explore school heat through citizen science.
Parsons (2016 31:1) calls for alignment between mine and
community emergency plans. Calverley et al. (2025:1) and
Lawes et al. (2025:3) examine beach patrols and emerging
lifesaving challenges. Curd et al. (2025:1) highlight

the wider role of non-government search-and-rescue
organisations, while Schwartz (2022:2) and Dacey et al.
(2022:4) examine wilderness search practice and agent-
based modelling.

As we close out this fourth decade of the journal, we see
how it has grown from a humble 8-page newsletter with
practical guidance for practitioners to a journal that tackles
a range of new and emerging themes and strengthens
existing practice. We also see it transition from a purely
operational and hazard focus to a more systemic and
nuanced emergency management approach. Bodies of

work on health, risk management, exotic animal disease,
community engagement, media and communications,
recovery, animals, disability, gender, youth and Indigenous
peoples were highlighted in special editions.

The recognition of the importance of getting policy levers
right also emerges through the four decades. The journal has
been backed by an increasingly complex body of research
generated first by the Bushfire Cooperative Research Centre
(CRC), then the Bushfire and Natural Hazards CRC, and finally
Natural Hazards Research Australia.

The first edition | settled down to read was back in
December 1997. This edition covered an eclectic mix of
topics, including disability rights, risk management, online
conferencing and the medical management of Port Arthur
victims. That breadth continues today, as we grapple with
sharing the growing knowledge generated every day across
our sector, so you can help reduce disaster risk and support
people to live their lives with less disruption from hazards.
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AJEM readership favourite papers

Since 1986, the Australian Journal of Emergency Management
(AJEM) has published an estimated 2,000 peer-reviewed research
papers from Australia, New Zealand and around the world.

This growing body of knowledge has documented the tremendous expansion in emergency
management planning and policy, the growth in rigour in academia and practice, the transfer of
research within the sector and the adoption and testing of improved approaches to much of how
we plan, respond and renew after disaster events. In its 40th year of publication, AJEM is publishing

Associate Professor reflections from readers around the world to recall their favourite and most influential paper(s).

Melissa Parsons

University of New England
AJEM Editor-in-Chief

The psychological impact of responding to
agricultural emergencies

By Meredith Jenner

Volume 22(2): 25-31, 2007
https://search.informit.org/doi/pdf/10.3316/agispt.20072387

The psychological impact of
responding to agricultural
emergencies

Meredith Jenner overviews the literature on the unique psychological impacts of
responding to agricultural emergencies

situations that threaten their own lives and safety. There
Abstract may also be the threat of further events impacting on.
and worsening the situation. Time pressures are high,
‘with rapid and effective action essential, work hours
may be long and resources may be limited or setched
to capacity.

ithas increasingly.beer recognised that
emergenyy respanders may suffer stress and
adverse psychological reactions to their exposre:
10 traumatic events and the nature of the
Work they are expected to-perform: However, Emergency responses involve the breakdown of
little previous research has focused on the routine and familiar frameworks and may require
psychological impact of responding to-agricultural emergency responders to perform unfamilar tasks.
i WhIE o s o ssdeniies Communiction probles may als be @ source of
have some sressors in common with ‘traditional” sress’, paricalarly at the siart of @ response when

the situation s unclear. Despite all this, emergency
responders must operate under the rules and
expectations of their organisation® to ensure that the
response is coordinated and achieves its objectives
Due to the high profile of many emergency events, this
may be compounded by *politially motivated demands
for immediate and effective action, accompaned by
intense administrative pressures™. All of these factors
combine to present an intense experience for emergency
responders and may cause them to experience stress

Submitted by Nathalie Brown

Victorian Department of Energy, Environment and Climate Action (DEECA)
emergericies, there are a numbet of factors that
are more specific to agricultural emergendies:
These are explored inthe context.of the existinig.
lterature and-interventioris:o preveritative.
‘measures suggested to mitigate the possible
negafive-impact of responding o agricultural

Why is this paper significant to you and why has it held L

your attention?

| found this paper the first | had read about the impact of
agricultural emergencies. We speak about the impact of
emergencies on firefighters and to the community, but the
agricultural aspect wasn't as obvious. | was working with
Agriculture Victoria (within the Department of Natural
Resources and Environment) from 2000-2010 and there
were so many impacts to our staff.

Most people are familiar with the stereotype of the.
‘superhuman’ emergency responder, able to work
tirelessly in extreme conditions whilst remaining
invulnerable to stress and emotion!. However, in

recent years there has been increasing recognition that
emergency responders can be affected by their exposure
10 traumatic events. While emergency responders
“display an implicit willingness to expose [chemselves]
t0 potentially distressing situations and the associated
risks to [their] well being”? through choosing to work
in the field, the effcts of this exposure can range

from feeling overworked and overwheimed during the
event to the development of long-term psychological
difficultes such as anxiety, depression, anger ot
aggression?, and even post-traumatic symptoms similar
o those seen in the ‘ictims' of the event”.

An emergency scene is, by ts very nature, a dynamic
and ever-changing work environment, which “bringls]
together some of the most distressing aspects of human
experience™3. Emergency responders ork “under
stressful and chaotic conditions, face unprecedented
‘personal demands™® and may even be faced with

reactions of various degrees

Stress is distress caused by a physical or mental straini®
and results in a state of extreme emotional and physical
arousal. Once stress becomes overwhelming and reaches
2 level where performance deteriorates and personal
well-being is seriously impaired, this can have serious
implications for emergency management organisations.
Most seriously, exposure to a life-threatening situation
can lead to the development of Post-Traumatic Stress
Disorder (PTSD). The prevalence of PTSD in the
general population is 1-2% but has been reported as
being as high as 30% or more in emergency responders
after serious incidents?’. PTSD is characterised by
several potentially debilitating symptoms which, if left
untreated, can continue for months or even years and
severely impact on the quality of lfe of suffrers

‘The majority of the literature on stress reactions in
emergency responders focuses on the traditional first
Tesponders such as fire fighters, police, ambulance
attendants and other rescue personnel. These are the
emergency responders most likely to encounter lfe-
threatening situations as pert of fulfilling their duties.

How has this paper influenced your work? Or, how has
this paper had a significant influence in this area of
emergency management? improving how DEECA (formerly DELWP) looked after the

| was able to use this learning to help prepare staff for recovery wellbeing of their staff.

emergency response. | circulated to many of my regional
colleagues, specifically the livestock teams. It helped
ensure that during the 2009 fires we had Employee
Assistance Program councillors on site at every morning
and afternoon briefing to discuss how staff were going,
offering tips and eventually spending time with a few
highly impacted staff. It is possibly the catalyst for

my focus on supporting the supporters years later,

Beyond 2026, what's next in this field of research or
practice that builds on this paper?

With emergencies becoming more frequent and severe, |
think it is critical that we continue to look at new ways to
look after our emergency responders, including during the
recovery phase, to ensure that they are not traumatised
and there is growth in the way we do things.



https://search.informit.org/doi/pdf/10.3316/agispt.20072387

The epistemological non-sense of
disaster studies and some more
sensible prospects

By JC Gaillard

Volume 37(1): 14-15, 2022

https://knowledge.aidr.org.au/resources/ajem-january-
2022-the-epistemological-non-sense-of-disaster-studies-
and-some-more-sensible-prospects

Submitted by Mark Trudinger

Northland Civil Defence Emergency Management Group, Northland Regional
Council, New Zealand

Why is this paper significant to you and why has it held
your attention?

This paper stands as a landmark in disaster studies,
primarily in terms of questioning the very epistemology
of the field, the dominance of Western hegemony and
the importance of people who are affected by disasters,
especially those 'at the margins'.

How has this paper influenced your work? Or, how has
this paper had a significant influence in this area of
emergency management?

As someone who is profoundly interested in the
intersection of theory, practice, and guidance (or ideas,
praxis, and co-research), this paper challenged — and
continues to challenge — my thinking and practice.

The paper should have had a far greater influence on
emergency management than it has — the fact that it hasn't
is not a reflection on the paper, but on the very issues with
both the disaster studies and emergency management
fields, that the paper explores.

Beyond 2026, what's next in this field of research or
practice that builds on this paper?

Both research and practice could benefit from being more
widely exposed to the disaster studies Manifesto and

the Accord — 2 documents that are foundational for, in
turn, understanding JC's paper from AJEM. Overall, both
research and practice need to put communities first - not
bureaucracies, methodologies, theories, and programs
from on high.

The Manifesto and Accord are available here:
https://www.radixonline.org/manifesto-accord

» NEWS AND VIEWS

The epistemological non-sense of
disaster studies and some more
sensible prospects

Ic Gaillard Terms such as 'masculine’ and 'feminine' are notoriously changeable; there are social histories
, for each term; their meanings change radically depending upon geopolitical boundaries and
cultural constraints on who is imagining whom, and for what purpose. . Butler!

There s a puzzling paradox in disast vulnerability bin:
mnemonic ‘disaster
any iteration of this),
This is true in the West,
nd, its relevance

e binary between

only relevant truth
imperial truth of the.

that some have brought
polarisation of nature ant

scholar Ferguson

to biological dimorp der
identities. It becomes hard to disagree with Nigerian
gender scholar Oyéwiim® that:

nin underpinning

the questions we can ask about the world
are enabled, and other questions disabled, by

structed, then
the same way
across time and spac ) From a cross
perspective, the significance of

this observation at one cannot assume
the social org ion of one culture (the
dominant West included) as universal or the
interpretations of the experiences of one
culture as ext

another one.

such Western discourses on
both gender and dis

The hegemony o

modernity made it a priority t
hazards of nature so they could liv
life.* Since then, the nature/hazard
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The influence of organisational culture
on learning lessons: implementing a
lessons management life cycle

By Lisa Marie Jackson
Volume 31(1): 18-23, 2016

https://knowledge.aidr.org.au/resources/ajem-jan-2016-
the-influence-of-organisational-culture-on-learning-
lessons-implementing-a-lessons-management-life-cycle

Submitted by Russell Buzby
Captain, NSW Rural Fire Service (RFS)

Why is this paper significant to you and why has it held
your attention?

| came to it from two directions at once. | am a volunteer
with a rural brigade in southern New South Wales,

where I run training, and | spend my working life on
organisational change in the Commonwealth. Jackson's
paper is the only thing | have read that speaks to both
without translating between them. Her conclusion is that
the lessons management life cycle works where a lessons
culture already exists, and stalls where it does not. That is
an uncomfortable finding, because it says the process is
not the intervention. It has held my attention for a decade
because every organisation | have worked in since has
proved her right, and none of them wanted to hear it.

How has this paper influenced your work? Or, how has
this paper had a significant influence in this area of
emergency management?

It changed what | do after an incident, and it changed what
I sell. At brigade level | stopped treating the debrief as the
lesson. A debrief produces material; whether anything
becomes a lesson depends on what the brigade does

with it over the following season, and whether the people
who were there believe it is safe to say what actually
happened. In consulting, it made me ask a question | did
not used to ask: before designing a process that produces
lessons, can this organisation hold one? Where the answer
is no, a better template makes things worse, because it
manufactures evidence of learning that nobody has done.

References
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The influence of organisational
culture on learning lessons:
implementing a lessons

management life cycle

Lisa Marie Jackson, Emergency Management Victoria, takes a life-cycle
approach to capturing, analysing and sharing lessons in the emergency

management sector. @

This paper provides an overview of
research into the management of lessons
in the emergency management sector

to identify what success looks like when

emergency servi
lessons management implementation and
case study focus groups of Country Fire

Authority members in Victoria. A Lessons

ncy Management
alessons management life cycle
relies on a strong lessons organisational
culture. Organisations that display key
characteristics of a strong lessons culture
support lessons management and continuous.
improvement programs.

Introduction

There is currently a lot of work being completed
around knowledge and lessons management in the
Australian emergency management sector. Since the
release of the National Strategy for Disaster Resilience
in 2011 (Attorney-General's Department 2011),
emergency services organisations have focused on

a multi-agency approach to knowledge sharing. This
multi-agency focus is working towards bridging a gap,
where a lessons management process is yet to be
proven to work for a sustainable period in emergency
management and government contexts. (Boin et al.
2005, Gilpin & Murphy 2008). In addition, there are few
pre-requisites required to enter into the emergency
management sector. This has resulted in a dependence
on an individual’s previous knowledge rather than
sector-wide understanding.

The influence of an organisation’s culture on how
it records, analyses and builds knowledge and
manages its lessons can explain why organisations
often struggle with implementing effective lessons

management. There is a need for a holistic approach
to ensure lessons can be captured and shared across
emergency services organisations, government
departments, businesses, industry, and the community
There is a sector-wide appetite to learn, improve
performance, and support innovation in this area but
siloes will remain if emergency services organisations
continue to develop individual processes.

The research

This paper presents a model for lessons management
for the emergency management sector based on
research conducted in 2014. The research investigated
lessons management methodologies and their
application in emergency services organisations. The
outcomes of this research were to provide the Country
Fire Authority Victoria with recommendations on how to
incorporate a lessons management life cycle to support
behaviour change, future service delivery planning,
and improve organisational performance. The research
included:
« identifying existing literature and research
on lessons management methodologies and
implementation

« analysis of existing Australian and international
emergency services lessons management
methodologies and life cycles

« investigating the organisational lessons
management needs and requirements through focus
group discussions with Country Fire Authority (CFA)
members as a case study.

Literature review

There is limited literature relating to lessons
management implementation for the emergency
management sector. The scope of this literature review
included general lessons management literature and
supporting organisational theories. The literature
review focused on the most applicable and common
elements of lessons management success. The
purpose of the literature review was to identify key
aspects of lessons management that are important for
implementation, particularly for emergency services
organisations.

18| Disaster Resilient Ausiralia: Get Ready

Beyond 2026, what's next in this field of research or
practice that builds on this paper?

Two lines already run from it. Medbury, Brooks and Coole
(2021) argue that lessons sit on a vertical stratum and

fail when pitched at the wrong level of work, and Glassey
(2025) asks whether artificial intelligence can dissolve the
documentation and silo problems that stop lessons landing.
Both are agency shaped. What neither addresses —and what
I would like to see —is lessons management in a volunteer
organisation, where the culture that Jackson identifies as
decisive belongs to a brigade of a few dozen people rather
than to the agency above them. Cole and colleagues found
in 2018 that post-event inquiry recommendations very
rarely address volunteers at all. If the culture is where
lessons live, and most of the people are volunteers, then
most of the research is looking at the wrong stratum.

Glassey S (2025) ‘Leveraging Artificial Intelligence for
enhanced lessons management: The RAID Model’,
Australian Journal of Emergency Management, 40(4):61—
65. https://knowledge.aidr.org.au/resources/ajem-october-
2025-leveraging-artificial-intelligence-for-enhanced-
lessons-management-the-raid-model



https://doi.org/10.47389/36.2.26
https://doi.org/10.47389/36.2.26
https://knowledge.aidr.org.au/resources/ajem-october-2025-leveraging-artificial-intelligence-for-enhanced-lessons-management-the-raid-model
https://knowledge.aidr.org.au/resources/ajem-october-2025-leveraging-artificial-intelligence-for-enhanced-lessons-management-the-raid-model
https://knowledge.aidr.org.au/resources/ajem-october-2025-leveraging-artificial-intelligence-for-enhanced-lessons-management-the-raid-model
https://knowledge.aidr.org.au/resources/ajem-jan-2016-the-influence-of-organisational-culture-on-learning-lessons-implementing-a-lessons-management-life-cycle
https://knowledge.aidr.org.au/resources/ajem-jan-2016-the-influence-of-organisational-culture-on-learning-lessons-implementing-a-lessons-management-life-cycle
https://knowledge.aidr.org.au/resources/ajem-jan-2016-the-influence-of-organisational-culture-on-learning-lessons-implementing-a-lessons-management-life-cycle

Looking back, thinking ahead

In this special segment for AJEM's 40th anniversary issues, we interview past journal
contributors about their early articles, what has since changed in the fields they work
in, and their ideas and suggestions for the future of AJEM.

The V word
An interview with Dr Mark Crosweller AFSM

My first research paper in the Australian Journal of
Emergency Management (AJEM) was ‘How a change

in thinking might change the inevitability in disasters’
(Crosweller 2015). The paper explained why we should
approach catastrophic disasters differently by changing the
way we think about them. It was pivotal for me as Director
General of Emergency Management Australia (2012-2018)
and has shaped my thinking, my PhD, my writing and my
speaking over the past 10 to 15 years.

When | look back now, the origins of that paper can be
traced to a question Alistair Wilson asked me when |
became Director General: “What has your career taught
you?’ | had no idea how to answer. I'd never really stopped
to think about it. When I did stop and reflect, what stuck in
my mind was a nagging question: why do we think the way
we do when we keep producing the same outcomes?

That thinking grew out of a succession of major events:
the Canberra bushfires in 2003, the Victorian bushfires

in 2009, the Queensland floods of 2010-11 and the Perth
Hills fires in 2012. Looking back, we repeatedly lost public
trust without fully understanding why. We had become
overconfident in our capabilities, assuming we could
handle anything. We couldn't.

What dawned on me was that we weren't prepared to
admit we were vulnerable. Until we acknowledged that
vulnerability, we couldn't have an honest conversation
about the risks we faced or the limits of our capability.
That realisation became the foundation of the paper. It was
really my first attempt to say: we have a limitation. We look
good up to a certain point. Beyond that point, we don't
look very good at all.

When | did my PhD, | realised that when you get past the
point of severe on the intensity scale, capability doesn't
maintain itself. Up to that point, we've got more than
enough fire trucks and helicopters. Although our policies
and legislation don’t work for everybody, they work for
most people. Capability is relatively consistent because it
exceeds the problem it's trying to deal with.

What | came to see is that there comes a point where the
rules change and those systems reach their limit. When that
limit turns up, impact starts going up exponentially while
capability drops away. That is a space of great vulnerability.

That paper led me to consider what happens when we
ignore vulnerability. My conclusion was simple: avoidable
suffering follows. Vulnerability matters because it
highlights future risks and gives us a chance to reduce
them. We can ask: how do we reduce susceptibility and
increase adaptation to minimise vulnerability? At the
time, the sector, including AJEM, focused on hazards,
mitigation and preparedness, but paid far less attention
to exposure and the ‘V word’. We tended to view
vulnerability as a characteristic of disadvantaged people
rather than a product of economic, social and structural
conditions beyond their control. As a result, our approach
to vulnerable people and communities was often
paternalistic.

Over time, my thinking has changed a little, but it still
fundamentally sits in this space of mutual vulnerability. It's

a complex space that ultimately calls on leadership to be
relational, to put themselves in the shoes of another and try
to understand what it might feel like. The style of leadership
that's required is not distant leadership or command and
control; it's virtuous leadership that is prepared to entertain
the prospect that somebody is suffering and enter their
world to see what can be done about it.

| don't think we're as relational as we could be, but | think
we're on the path. One of the positive developments I've
seen over the years in AJEM is that the conversation has
become much more sociological. Dealing with questions
of gender and indigeneity, and particularly the spirituality
of indigeneity and sense of kinship and connection to land,
the Dreamtime, and all those wonderful philosophical
insights to culture can only help us to walk that path of
relationship. Relationship with land. Relationship with each
other. Relationship with animals and the entire planetary
ecosystem essentially.

I know it's a big statement, but that's the path we need to
walk. | think we're starting to crawl down that road, but
we've got to get off our hands and knees and get up on 2
feet and get on with it. Because time is precious.
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Bold thinking is key to resilience

Andrew Gissing

Former CEO

Natural Hazards Research
Australia

© 2026 by the authors.

License Australian Institute for
Disaster Resilience, Melbourne,
Australia. This is an open
source article distributed
under the terms and conditions
of the Creative Commons
Attribution (CC BY) licence
(https.//creativecommons.org/
licenses/by/4.0). Information
and links to references in this
paper are current at the time of
publication.

It is no secret that unique and unpredictable climate and natural
hazards-related challenges lie ahead for Australian communities.

As | leave Natural Hazards Research Australia (the Centre) as CEQ, |
reflect on the evidence-informed approach to these challenges that
can and will give us the best chance of protecting lives and properties

across Australia and beyond.

The Centre supports end-user driven research
that bolsters decision making by governments,
communities and organisations. This includes
those that make up the ever-critical and
hardworking emergency management sector.
The worsening risks from natural hazards are,
in part, driven by climate change, increasing
exposure to their impacts, rising wealth,
heightened complexity of infrastructure
systems and environmental degradation.

We live in a time where natural hazard risk is
growing faster than investment to manage it.

Natural hazards are an issue of real significance.
Over the past decade, we have witnessed
severe-to-catastrophic events that have cost
lives and dollars and stretched our national
capacity to respond and recover. The focus

on natural hazards is no longer just a public
safety and resilience issue. They are a far
greater economic concern nationally. Rising
insurance unaffordability makes natural
hazards a cost-of-living issue, and increasing
recovery expenditure places further pressure
on government budgets. Direct and indirect
health effects also grow as communities face
compounding events, such as growing exposure
to extreme heat and bushfire smoke. The
environment also continues to be threatened
by climate extremes.

There is an urgent need to address natural
hazard risk. We cannot just respond our way
out of it; we need to think and act differently.
Small incremental changes, too, will not cut
it—a transformative approach is required.

History shows that we can achieve the change
needed. Global natural hazard deaths, for
example, have decreased over recent decades
due to advances in early warning systems

and global telecommunications technology.
Research, science and innovation focused

on building safer, resilient and sustainable
communities has never been more important
to support transformative policy and
capability.

Fortunately, the Centre’s efforts as a global
leader continue to improve the lives of people
in Australia. In the past five years, we have
created an infrastructure that fosters trust
and relationships between researchers and
practitioners that have literally brought
evidence to life. Our research findings and
our thought leadership and research findings
have shifted the narrative in the sector. By
confronting future challenges, our dedicated
efforts to increase uptake of research through
an end-user driven model enables agencies
and communities to better prepare for the
future with research that is useful, useable
and used.

The Centre’s recent report The Impact of
Natural Hazards Research Australia, available
on our website, highlights how research
benefit is rarely direct or immediate, yet
case studies capture stories of the research.
Just a few examples include the Australian
Disaster Resilience Index guiding investment
in vulnerable communities, transformative
scenarios shaping agency strategic planning,




local First Nations research taking place on Country and
strengthening cultural confidence and connection to
Country, and volunteer research that informs national
strategy to ensure the future sustainability of volunteering.
The Centre and its predecessors' work is cited in hundreds
of policies globally and informs national doctrine and
capabilities, such as the Australian Fire Danger Rating
System and Australian Warning System.

The Centre’s Education and Capability Program fosters the
next-generation research workforce—one that is capable,
knowledgeable and connected to the sector. After only
five years, it is a proud achievement to have supported
100 postgraduate scholars and a network of around 150
researchers and practitioners through the Early and Mid-
Career Researcher and Practitioner Network. The research
and capability incubated through this program will yield
benefits in years to come and innovative and exciting
solutions that could change the game.

An exciting pipeline of research exists, with many more
projects designed to generate practical knowledge, solutions
and innovation that support efforts to enhance the safety,
resilience and sustainability of communities in years to
come. These initiatives reflect strong foundations and a
commitment to translating research into real-world benefit.

When | first joined the Centre, | wanted it to project
boldness to encourage big, agile thinking to inform a
research program. By big thinking, | mean: what capabilities
and policies will we need in 10 to 20 years’ time? We

must be thinking about what investments and actions are
necessary now, which is why the Centre developed the Be
Ahead of Ready® initiative to identify big ideas that will
drive a resilient, safe and sustainable future and unleash
research and science to help get us there.

There are immense opportunities presented by advances in
technology. We are witnessing the acceleration of artificial
intelligence (Al), autonomous systems, telecommunication
and remote sensing capabilities that will rapidly transform
capabilities and science. At the same time, we are faced
with rising challenges of managing large-scale disaster

risk reduction and recovery programs on unprecedented
scales. We must ask if our organisations are ready for such
transformation. Does the sector have the right governance,
workforce and culture to rapidly transform?

Ultimately, we need a national risk-based disaster risk
reduction capability road map informed by research.
Approaches to building capabilities to address disaster risk
reduction vary across different parts of the sector. Such

a fragmented approach does not enable the scaling of
innovation that will be necessary to Be Ahead of Ready.
This road map could assist in aligning future research
priorities to ensure that research and innovation are

actively coordinated to contribute to building required
capabilities. It would not need to cover every foreseeable
capability but focus on those we know will matter most in
the future.

The road map would inform national workforce planning to
ensure that an appropriately skilled workforce is available
to provide a unity of effort, adopting an approach beyond
blue and red lights and embracing a whole-of-community
approach to disaster risk reduction. This will certainly mean
different skill sets and maturing infrastructure to support
workforce development. It will also mean investing further
in a research and innovation infrastructure that supports
bold thinking and research adoption.

We must strive to Be Ahead of Ready. We must accept
that the worst consequences of future emergencies

and disasters do not need to be inevitable, as they are
ultimately the product of our decisions. The message

is clear: we can do it; we can make a real difference,

but we need to act and continue to invest in research

to support a transformed approach through a strong,
evidence-informed emergency management sector. This
is something in which the Australian Journal of Emergency
Management (AJEM) plays an important role. As the
publication marks its 40th year in 2026, it continues to
showcase research making a true difference in the sector,
including projects funded by the Centre.

AJEM remains a critical component of the research
landscape by providing a vehicle to publish and promote
Australian research. Being an open-access journal means
it is widely accessible to academics and practitioners.

Its peer-reviewed nature ensures that only high-quality
research is considered. A challenge and opportunity for
AJEM in the future will be the continued evolution of
knowledge management in the age of Al as the way we
consume research changes. This means the effects of Al
must be considered and planned for.

I thank AJEM for 40 years of influence in the emergency
management sector and for promoting, sharing and
empowering bold and powerful research—research that
forms the knowledge and tools we need for the challenges
of the next 40 years.

Good luck—think bold and together we can do more.




How the Australian Disaster
Resilience Conference reflects the

rise of resilience

Having attended the Australian Disaster
Resilience Conference 2026 (ADRC26) in
Melbourne in August, staged concurrently
with AFAC26, Institution of Fire Engineers
(IFE) and Women and Firefighting Australasia
(WAFA) conferences, | have been reflecting on
the rise of resilience in the digital age.

To observe hundreds of ADRC delegates
filling 2 conference presentation rooms

Amanda Leck and watching the general buzz of delegates

Former Head, Australian engaging in ;on\./ersa.Uons wth community-

Institute for Disaster based organisations in Resilience Lane, was

Resilience truly profound for me. This outcome may
never have been possible without the foresight
and vision of a small group of leaders.

In 2018 in Perth, the Australian Institute
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blication. L
publication Practitioners come to the ADRC from a range

of sectors —emergency management, local
councils, not-for-profits, community-based
organisations, academia, humanitarian,
health, and what they all share is a passion

for understanding how best to harness

the inherent capacities and capabilities of
communities to support and enhance disaster
resilience, and to work with communities to
support them to prepare, adapt and cope for
whatever disaster may unfold.

In my experience, these conversations
were not always front and centre in the
national discourse. Those working in hazard

preparedness roles in emergency management
agencies were often seen as peripheral to the
main effort that was focused on response.

And while having a capable and effective
emergency response capability is critical, so
too is the need to invest in communities.

Others were working in roles focused on
community engagement and development,
capacity building, communications, health
promotion, humanitarian aid, and research to
name but a few across a disparate range of
sectors.

ADRC has created a safe space for these
practitioners to come together to share
learnings, good practice and knowledge

from the myriad programs and initiatives

they are working on, to contribute to the
national discussion around what it means

to be disaster resilient, and gain greater
understanding on how we can best support
communities to enhance their resilience in the
face of increasing impacts from more frequent
disasters of greater scale and consequence
due to climate change.

But how did we get here? | have been
reflecting on the journey that we have
collectively been on that has created what |
believe to be an unstoppable movement.

I believe the rise of resilience that was
demonstrated at ADRC26 originates at the
National Strategy for Disaster Resilience
(2011) which was endorsed by COAG in
February 2011. The Strategy outlined some
core principles including that of shared
responsibility; that disaster resilience is not
solely the domain of emergency services, and
that individuals, households, businesses and
communities all play a role. A second principle
outlined that community and organisation




resilience encouraged proactive planning, preparedness
and risk reduction; and a third outlined an inclusive and
co-ordinated approach that required co-operation across
sectors and jurisdictions.

When AIDR was established in 2015 by AFAC together

with the Australian Red Cross and the Bushfire and

Natural Hazards Cooperative Research Centre (BNHCRC),

a national disaster resilience conference was not part of
the initial contracted offering. However, AIDR partners
including Emergency Management Australia (EMA), wanted
to provide an opportunity for practitioners focused on
disaster resilience from across sectors and jurisdictions to
come together face-to-face.

It was proposed that AIDR host a single stream disaster
resilience conference concurrently with AFAC18 in Perth,
an idea that was supported by sector leaders at the time
including then AFAC CEO Stuart Ellis, Dr Mark Crosweller,
Director General Emergency Management Australia, Dr
Richard Thornton, BNHCRC CEO, and Andrew Coghlan,
Australian Red Cross, National Manager Emergency Services.
Without their leadership this initiative may never have

got off the ground. And as the famous line from the 1991
protest song by Australian singer songwriters Paul Kelly and
Kev Carmody goes ... from little things, big things grow.

Less than a decade ago, ADRC was a leap of faith: if

we created a conference for those working to support
disaster resilience, they would come. Keeping registration
affordable and providing sponsored places for volunteers
and community sector workers have remained core
principles over the past 8 years. The conference has
grown both in terms of delegate numbers and national
influence, and more recent initiatives including Resilience
Lane provide a focal point for these conversations and
connections to flourish.

Importantly, the conference has never stood alone.
Knowledge management has always been a focus for

AIDR, and through the Australian Journal of Emergency
Management (AJEM), the ideas, lessons and innovations
shared at ADRC have been captured, extended and shared
more broadly across the sector. Together, ADRC and AJEM
create a complementary cycle of knowledge exchange:
ADRC provides a forum for practitioners, researchers and
communities to come together and explore emerging
challenges and opportunities, while AJEM provides a lasting
record that enables those insights to inform policy, practice
and future research long after the conference concludes.

In the digital age when we are all glued to screens and
apps, working remotely or in an office, the ADRC provides
an important stage for a national conversation on disaster
resilience to continue to expand, creating benefit for
communities and practitioners. It is only with the benefit
of time and experience that we will truly be able to value
its impact.

About the author

Amanda Leck GAICD is a respected leader in disaster
resilience and emergency management with more than 25
years' experience. Her senior roles have included Head of
AIDR, Deputy Commissioner at Emergency Management
Victoria, and Deputy Secretary and Group Head at the NSW
Reconstruction Authority, leading significant resilience and
recovery initiatives.
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Abstract

Garden management plays a
crucial role in reducing bushfire
risk at the wildland-urban
interface, yet implementation

of fire-safe practices remains
challenging. An analysis of
garden assessments and
in-depth interviews with 23
property owners in Greater
Hobart, Tasmania, examined how
technical, social and emotional
factors influence garden bushfire
adaptation decisions. Using

the Cynefin framework and
complexity theory, this study
demonstrates that successful
adaptation addresses multiple
domains of complexity, from
straightforward vegetation
management to complex
socio-emotional attachments

to garden spaces. Findings
reveal that while personalised
garden assessment reports can
motivate change, their success
depends on a broader set of
conditions. Barriers include
practical constraints (e.g. green
waste management), emotional
attachments to garden elements
and difficulties obtaining
context-specific guidance.

By applying the As Low As
Reasonably Practicable (ALARP)
principle, this study identified
cost-effective interventions
across the 4 avenues of
institutional support and
resource management, individual
garden bushfire adaptation,
personalised technical guidance
and community support
networks. This research suggests
that creating fire-adapted
gardens requires coordinated
support systems that address
both practical implementation
challenges and emotional
connections to garden spaces.

Enabling fire-safe
gardens: a case study
from Greater Hobart
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Introduction

The growing complexity of bushfires reveals how poorly
human societies have adapted to natural environments
(Cunningham et al. 2025; Bowman 2024). As symptoms
of climate change and ecological breakdown, fires
present wicked problems that complexity theory can
help to better understand and respond to.

Tasmania (Lutruwital) presents an ideal opportunity to
examine garden bushfire adaptation as 98% of its land
area is classified as having bushfire-prone vegetation
(Tasmanian Fire Service n.d.). In Hobart (Nipaluna), most
households in the wildland-urban interface (the area
where settlements are in close proximity to natural
environments such as forest and shrubland) are highly
susceptible to property loss (City of Hobart 2022).

The region has experienced devastating bushfires
throughout its history. In 1967, fires claimed 64 lives
and destroyed approximately 1,400 buildings. This is a
stark reminder of the area’s vulnerability (Haynes et al.
2008; Power and Wettenhall 1970; Richards et al. 2014).
As climate projections indicate more frequent high-fire-
danger conditions (Fox-Hughes et al. 2014), it is critical
to implement effective risk-reduction strategies.

Residential gardens are a critical yet underutilised zone
for fire risk reduction. Recent research demonstrates
that properly managed gardens can serve as effective
asset protection zones, significantly reducing house
loss during bushfire events (Gibbons et al. 2018; Ondei
et al. 2024). However, despite available guidance

on garden bushfire risk reduction, a persistent gap
remains between awareness and implementation of
mitigation measures.

This study aimed to identify pragmatic, complexity-
informed pathways for bushfire adaptation of gardens
at the wildland-urban interface. Using the Cynefin
framework and ALARP principle, the study examined
technical, social and emotional dimensions of garden
fire risk reduction and proposes interventions across
the 4 levels of institutional support and resource

1. Lutruwita is the name for Tasmania in palawa kani, the reconstructed
language of the Aboriginal people in Tasmania.
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management, individual garden bushfire adaptation,
personalised technical guidance and community support
networks. The findings will assist decision-makers, fire
agencies and practitioners working to support communities
to 'live with fire'.

Methods

This study builds on 2 companion studies examining garden
fire hazards in Greater Hobart, Tasmania (Ondei et al.
2025 and Gjedrem et al. 2025). These studies investigated
options to reduce property vulnerability through garden
design which, combined with structural improvements to
buildings (e.g. ember-proofing), is a critical component of
comprehensive bushfire preparedness (March and Rijal
2015). This research focused on garden management as
an accessible, adaptation approach that householders
can implement. Fire hazard assessments were based

on fuel characteristics (amount, flammability, spatial
arrangement) in 21 gardens in the Greater Hobart area.
This was combined to obtain a garden risk score (Ondei
et al. 2025). Gardens were divided into 4 biophysical
categories based on the combination of garden bushfire
risk (‘Low” or ‘High’) and landscape bushfire risk (‘Low’ or
‘High’) as a benchmark for social science inquiry (Gjedrem
et al. 2025). Customised risk-reduction recommendations
were provided to residents in these areas during a
mixed-methods survey that included mapping, photo-
elicitation garden walks and cognitive debriefing. Semi-
structured interviews were conducted using a non-violent
communication approach (Rosenberg 2015) to create

a friendly and empowering interview atmosphere. By
combining quantitative and qualitative analyses, we
aimed to understand the technical and social dimensions
of implementation of garden fire adaptation. More
information on the biophysical assessment and the social
survey can be found in Gjedrem et al. (2025) and Ondei et
al. (2025).

This study identified practical implementation pathways
for a range of stakeholders such as local government and
fire agencies. This paper presents a framework-informed
analysis of insights from Gjedrem et al. (2025). The Cynefin
framework and complexity theory (Kurtz and Snowden
2003) and the As Low As Reasonably Practicable (ALARP)
principle (Jones-Lee and Aven 2011) were applied as
sense-making tools, highlighting 4 avenues of intervention
of institutional support and resource management,
individual garden bushfire adaptation, personalised
technical guidance and community support networks.
These avenues provide a thematic overview of different
implementation strategies.

Ethics statement

This study received ethics approval from the University of
Tasmania Human Research Ethics Committee (Ref. #29988).
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Garden bushfire mitigation - a complex
system perspective

Bushfires have shaped ecosystems for millions of years,
but anthropogenic climate change, loss of traditional
landscape management practices, human migration and
urban expansion have transformed bushfire from a natural
ecosystem process into an increasingly catastrophic
hazard, particularly where human settlements meet fiery
vegetation at the wildland-urban interface (Bénichou et al.
2021; Johnston et al. 2024). In Australia, the devastating
effects of previous fire seasons have highlighted the
urgent need for more effective approaches to bushfire
risk reduction (Nolan et al. 2021; Haynes et al. 2008;
Sturzenegger and Hayes 2011; Campbell et al. 2024). This
need is critical given that the majority of Australian disaster
funding is allocated to recovery (87%) (Colvin 2024)

with the remaining funding allocated to preparedness,
prevention, response, resilience and risk reduction.

Figure 1 shows that garden adaptation is part of a broader
context of bushfire management (Wise et al. 2014) and
involves social, economic and environmental factors

that shape the implementation of fire-wise gardens.
These adaptation pathways are not linear progressions
from bushfire hazard awareness to bushfire hazard
mitigation action, but are dynamic journeys shaped by
multiple feedback systems between individual decisions,
community networks and institutional support systems.
Gardens and landscapes are not always carefully designed.
They are the product of the interplay between human
agency (such as priorities, limitations, opportunities and
worldviews), climate and the natural environment.

The residential bushfire adaptation position framework
shows the biophysical and social realities that shape fire
adaptation pathways (Log et al. 2020) (Figure 1). Social
dimensions are shown on the left side and biophysical
dimensions are shown on the right side of Figure 1. The
social dimension illustrates that a garden’s bushfire risk is
shaped by the local community’s capacity and opportunities
to undertake mitigation initiatives. These are shaped

by the institutional landscape (e.g. support networks,
infrastructure, resources available and regulations). In

turn, local circumstances are shaped by global systems

and events (e.g. trends, politics, economic systems,
collaborations, crisis and path-dependencies). The
biophysical dimensions illustrate the residential garden
situated within the community, surrounded by neighbouring
properties and/or intermingled in the natural landscape;
the latter determining bushfire risk, which is dynamically
affected by global climatic conditions and local weather.

The complexity of bushfire adaptation is especially evident
in high-risk landscapes where garden management
interacts with broader vegetation and landscape processes
that influence a property’s vulnerability. The Cynefin
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Figure 1: A residential bushfire adaptation position framework shows the social and biophysical domains that span a range of geographic

scales.

Image: Gjedrem and authors

(Welsh for ‘habitat’) framework is used to consider the
multiple domains of complexity that garden fire adaptation
encompasses (see Figure 2) to inform decision-making in
times of uncertainty.

The Cynefin framework was developed as a sense-making
framework for problem-solving (Kurtz and Snowden 2003)
and includes different philosophical domains that inform
garden adaptation. Some aspects represent ‘simple’
solutions with clear cause-and-effect relationships, such
as clearing dry vegetation (the 'obvious’ domain). Others
require expert knowledge (the 'complicated' domain)
such as measuring effects of garden characteristics to
obtain a detailed understanding of the garden’s bushfire
risk and to inform evidence-based risk reducing measures
(Ondei et al. 2025). Some adaptations emerge from
complex interactions between social, emotional and
ecological factors that cannot be predicted (the 'complex’
domain). These include community initiatives for bushfire
risk reduction that are shaped by the resources and
experience available. There is also a ‘chaotic’ domain
where time-constraints challenge possible solutions,

such as situations where a bushfire threatens the home
and immediate action is needed such as defending the
property or evacuating (Dilworth and Price 2024). Such
chaotic situations are outside the scope of this study.

A fifth element was introduced by Kurtz and Snowden

(2003) to navigate priorities (the ‘disorder’ domain) that
highlight the importance of breaking down tasks and
triaging priorities when dealing with complex situations.
The Cynefin framework helps explain why bushfire hazard
awareness (Gjedrem et al. 2025; Lucas et al. 2022) among
householders does not, in itself, dictate outcomes for
bushfire garden adaptation.

As the Cynefin framework is an adjustable model,

it provides flexibility in its adaptation. Applying this
framework to the empirical insights of Ondei et al.
(2025) and Gjedrem et al. (2025) helped identify ways to
improve garden bushfire adaptation across the complex,
complicated and obvious domains. This included 4
interventions of:

institutional support and resource management (e.g.
coordinated services such as green waste collection
and equipment provision, which may be delivered by
local government)

individual garden bushfire adaptation (e.g. resident-led
property modifications and maintenance practices)
personalised technical guidance (e.g. tailored expert
assessments and property-specific recommendations)
community support networks (e.g. neighbourhood
groups, peer learning systems and collective action
initiatives).




Obvious
- Educate
communities
- Simple practices

Wildfire garden

management
strategies
Chaotic Complex
- Emergency - Pilot initiatives
response - Iterative
- Clear protocols adjustments
Disorder

- Breakdown task
- Triage priorities

Figure 2: The Cynefin framework can be tailored to investigate
pathways for bushfire garden management strategies.

Source: Adapted with permission from Kurtz and Snowden (2003)

Note: Text in bold shows the different complexity dimensions. The bullet
points are examples of bushfire garden management strategies.
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Figure 3 illustrates that intervention strategies (i.e.
institutional support and resource management, individual
garden bushfire adaptation, personalised technical
guidance and community support networks) may move
across different domains of complexity. The roots,
symbolising the foundational strategies, are planted

in their respective pots. Meanwhile, the trunks of the
small trees represent the evolving pathways that move
between the complexity domains as they are facilitated.
The branches and leaves depict the various initiatives that
emerge from these pathways that become entangled and
branch out in different directions that shows the dynamic,
interconnected nature of the adaptation process. These
pathways span multiple domains of complexity, from
straightforward vegetation management to complex social
and emotional effect on garden adaptation.

Immediate opportunities through the
ALARP lens

As apparent in the Cynefin analysis, forging efficient
garden bushfire mitigation initiatives depends not only

on individual awareness but on technical knowledge,
community networks and institutional resources that make
adaptation practically achievable while respecting complex

Figure 3: Pathways for garden bushfire adaptation shows how contrasting strategies are shaped by institutional, community and individual

knowledge, support and resource availability.

Image: Gjedrem and authors
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Table 1: Identified ALARP interventions.

Intervention | ALARP intervention initiatives Quotes from participants Cynefin domain of
avenue complexity

Institutional Increased green waste collection I think more green waste pickups in the spring and in the Obvious initiatives
support and during fire season. middle of summer [would be helpful] so we can get all of and process for
resource Additional green waste bins. this debris out of our gardens. facilitation:
management Special collection days for larger [ would need a] work crew (physical labour and appropriate | Simple initiative
materials. equipment, e.g. chainsaw) [to make my garden fire safe]. that increase§ span
Community green waste drop-off If they want to do grants to pay an arborist to come around, | ©f already existing
points. we’d go for that. activities.
Tool-sharing programs. Money [is a challenge]. It would take more financial input. L
Equipment lending libraries. L] And alsg_,f?y |[physica(ll] balance isn't as good as it used to grl\)c‘i”coour:;;;:aat:‘ées
Grants for arborist services. e [soitis difficult to gar en]i . . process for
Subsidies for fire-resistant plants. | could spend every day Workmg inthe _garden_ _and it wot_JId facilitation:
plants
) . make that a lot faster to make it more fire resilient, but time Intertwined in layers
Support for essential equipment is a factor. And energy too, because it is a sloped property, | of brocesses for
purchases. can really only do a few hours [at a time]. deEisionfmakin
Incentives for collective g
neighbourhood initiatives.
Assistance for elderly or disabled
residents.
Individual Flexible compliance approaches. [My biggest challenge | face making my property more Obvious initiatives:
garden Apply non-violent communication fire safe is] probably our own willingness to change Garden mitigation
bushfire (Rosenberg 2015) approaches things and balancing the desire to live in a sort of natural | activities are in
adaptation during citizen engagement. environment with minimising bushfire risk. a space where

Integrate multiple objectives in
garden bushfire adoption plans.
Account for emotional
dimensions of garden adaptation.

[My biggest challenge | face making my property more fire
safe is] knowing what the best thing to do is. We’d hate to
remove trees that we don’t need to but [...] if the end of
the study, we find out that Eucalypt flowering gum in the
corner is a real problem, then we’ll think seriously about
either pruning it back hard, [...] or removingit. [...] It’s a
beautiful old tree but, if it has to go, then we’ll seriously
consider it.

I think there are aspects of the report that will minimise
the flammability risk that we can do without removing
trees or sort of drastically pruning.

individuals have
direct agency as
change-makers.

Complex process for
facilitation:
Initiatives can fail and
succeed. Successful
initiatives can be
used as an example,
but there is no
guaranteed blueprint
solution.

Personalised

Property-specific

If you want to try and [mitigate bushfire garden hazard] but

Complicated

technical hazard assessments and you can't even find the information. It's really prohibitive. initiatives and
guidance recommendations. [My biggest challenge | face making my property more fire pro.c'ess.for
Mobile apps for self-assessment safe is] trying to get the right advice about what’s — you facilitation:
and advice. know what to chop down and what to leave. Involves expert
Clear visual guides for garden [My biggest challenge | face making my property more fire | knowledge and cause
zoning. safe is to be] better educated regarding the growth and the | and effect can be
Educational programs about the trees and the species on my block, [and] how they would induced.
fuel-free zone. react in a bushfire. X
) Complicated
Regular garden assessment Information would be really useful about whether there are initiatives and
programs. beautiful things we could be planting that are much safer N
ifi i i than our [current plants] obvious process for
Locally specific plant guides with P : facilitation:
photos. Some sort of rolling program for annual review and Technical and expert
Seasonal maintenance checklists. measgring improvement (i.e. hazard assessment) would be knowledge may
Expert consultation for complex beneﬁmal,' o ) become ‘common
decisions. The council or government could initialise coming around sense’ and intuitive
Staged implementation plans. [] every 2 years just looking at people s properties and say, | practises.
a q bl deli 'As part of your rates, we are going to say this is what you
edar an dac;esy € guidelines should be doing — this is what you can do to help yourself
and stan ar S and your neighbours and the community in your yard”.
Local bushfire-adapted garden
demonstrations.
Community Neighbourhood working bees. There are a few things [that could be helpful for me in Complex initiatives
support Mentoring systems between managing bushfire mitigation activities in my garden]. [...] |and process for
networks experienced and new residents. one would be a working bee, that would be helpful. facilitation:

Shared labour pools for physical
work.

Community skills exchange
networks.

Peer learning programs.

[It would be helpful for me to get] someone to reduce
hazards in the garden.

[It would be helpful for me if] People [...] came and planted
[...] and remov(ed...] flammable trees.

[It would be helpful for me too if someone assisted]
negotiating with my neighbour so that he's not upset with
any outcomes.

Initiatives can fail and
succeed. Successful
initiatives can be
used as an example,
but there is no
guaranteed blueprint
solution.




garden values. Given these challenges, the ALARP principle
offers a pragmatic way forward. The ALARP principle
suggests that risks should be reduced to a level where
further risk reduction would be grossly disproportionate
to the benefits gained (Jones-Lee and Aven 2011; Log et
al. 2020). Applying this principle to garden fire adaptation,
this study identified several immediate, cost-effective
interventions that could significantly reduce risk while
requiring modest investment compared to expenses
associated with bushfire suppression and rebuild.

Table 1 shows 4 intervention avenues (i.e. institutional
support and resource management, individual garden
bushfire adaptation, personalised technical guidance and
community support networks) and ALARP intervention
initiatives that were highlighted by participants in Gjedrem
et al. (2025) during interviews on bushfire adaptation in
Greater Hobart.

The ALARP interventions are not quick-fixes, but practical
steps that can be taken while navigating multi-faceted
problems. Integrating practical support mechanisms

with existing emergency management programs could
strengthen overall community resilience (Daniel 2024). It is
important to note that individual ALARP interventions may
not directly reduce overall bushfire risk to houses, rather,
they address critical bottlenecks in the adaptation pathway.
For example, increased green waste collection does not
itself reduce fire hazard, but it removes a barrier that
prevents homeowners from clearing flammable vegetation
and maintaining bushfire-adapted gardens.

Institutional support and resource management

Examples of ‘institutional support and resource
management’ initiatives include interventions that reduce
risk such as increasing the frequency and effectiveness of
green waste services, for example increased green waste
collection during fire season, additional green waste bins,
special collection days for larger materials and community
green waste drop-off points. Green waste management
emerged as a critical need and participants consistently
identified waste removal as a barrier to maintaining
fire-safe gardens. Other interventions included tool-
sharing programs, equipment lending libraries, funding
for essential equipment purchases, grants for arborist
services, subsidies for fire-resistant plants, assistance for
elderly or disabled residents and incentives for collective
neighbourhood initiatives.

In some cases, the solution may be obvious. In others,
complex bureaucratic and legal processes can overwhelm
ordinary infrastructure support that can affect residents'
abilities to maintain fire-safe practices. This is evident

in the case of legal and administrative restrictions on
installation of fire bunkers in most Australian states and
territories (Bowman and McCormack 2023). Prompting
fire-wise gardening resource investment as well as the
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evaluation and adjustment of regulations and policy
ensures they are effective and sensitive to community
needs (Kurtz and Snowden 2003).

The limited capacity of some residents to maintain
community cooperation points to a fundamental need

for institutional support and structured programs that
provide consistent, long-term assistance while building
community capacity (Ascoli et al. 2023). To be effective,
bushfire adaptation requires coordinated support across
individual, community and institutional levels (Frandsen et
al. 2011). Participants in this study highlighted the benefit
of institutional support to remove cognitive, time-based
and financial barriers to community collaboration.

Individual garden bushfire adaptation

Examples of ‘individual garden bushfire adaptation’
initiatives include adding flexibility into garden bushfire
adaptation programs to avoid competing values derailing
the initiatives. The delivery of personalised, flexible and
non-judgemental garden assessment reports proved
effective in motivating fire-safe garden practices.

Rather than prescribing rigid changes, assessments
acknowledged existing garden values while suggesting
practical modifications. Other interventions included
integrating multiple objectives in garden bushfire
adoption plans (e.g. gardening for wildlife and improve
and maintain aesthetic levels) and account for emotional
dimensions of garden adaptation.

Open-ended questions, reflective listening and empathic
engagement provide a foundation for community-centred
communication with garden owners (Rosenberg 2015).
Open-ended questions allow participants to share their
experiences and perspectives on their own terms. This sets
a tone of respect and collaboration. Using open-ended
questions encourage participants to explore and articulate
their thoughts and feelings in-depth. This approach helps
to gain a deeper understanding of perspectives. Active
listening allows researchers to check if there is mutual
understanding and validates participant experiences

and feelings. Empathetic engagement acknowledges

the emotions and values expressed by participants. In
discussing sensitive topics like bushfire risks, showing
empathy is crucial to build trust and openness.

Garden bushfire adaptation offers landowners an
opportunity to reduce bushfire risk. By implementing
risk-reduction measures in their gardens, owners can
contribute to increased safety measures. Every mitigation
of risk helps because it removes potential pathways for
destruction. Understanding bottlenecks that influence
residents to adapt fire-wise gardening has challenged
scientists and bushfire practitioners given the complexity
of processes involved. For example, the most nuanced
finding of this study concerned the role of emotional
attachment in garden adaptation decisions while balancing
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competing obligations of everyday life (Koksal et al. 2019).
Participants reported struggling to balance fire safety with
deeply held values around environmental stewardship and
aesthetic preferences —in addition to the element of cost.
The emotional dimension of garden management has been
largely overlooked in traditional fire safety approaches

but proves crucial to understand implementation barriers
as highlighted by other studies (Bradstock et al. 2014;
Edwards and Gill 2016; Eriksen and Gill 2010; Eriksen

and Prior 2011; Lohm and Davis 2015; Paton et al. 2008).
Research shows that adaptation measures are likely to

be implemented when they accommodate rather than
override existing values (Eriksen and Ballard 2020; Lohm
and Davis 2015). Therefore, an effective way to improve
adaptation is to increase the self-esteem and motivation
of residents by highlighting existing aspects in the garden
space that function well regarding bushfire-wise gardening.

Facilitation of initiatives that enforce individual garden
bushfire adaptation are complex, tangled up in multiple
and sometimes contradictory values. Thus, these
relationships may be readily described but not easily
predicted. This stands in contrast to assumptions of
traditional notions of behavioural theory, particularly

the assumption of order, rational choice and intentional
capability. Inspired by Kurtz and Snowden’s (2003) Cynefin
framework, this study suggests forging a sense of collective
direction and not subscribe to rigid objectives that create
perverse incentives.

Personalised technical guidance

Personal technical guidance is information provided to
garden owners based on scientific evidence on measures
that reduce bushfire hazard in gardens. Examples of
personalised technical guidance initiatives include
property-specific assessment and recommendations.
These assessments present recommendations in a
structured format (bullet point overview) that participants
valued for simplifying decision-making and supporting
evidence-based garden bushfire mitigation. Clear visual
guides for garden zoning and educational programs about
a fuel-free zone, based on Ondei et al. (2024), help make
mitigation tasks less overwhelming and provide clear
priorities. This is particularly valuable for owners of larger
properties where comprehensive modifications could seem
daunting. The lack of awareness among garden owners
regarding the importance of the fuel-free zone (0—1.5m
from houses) (Gjedrem et al. 2025) is an important area for
public education as the immediate house surroundings play
a fundamental role in property protection during bushfires.

The research revealed complex interactions between
knowledge barriers and implementation challenges.
Participants frequently reported difficulties, accessing and
applying context-specific information. Providing technical
recommendations can increase individual and community

agency and capacity where individuals can work as
change-makers.

Regular garden assessment programs allow for regular
feedback and monitoring tools that help residents track
their progress and adjust their approaches as needed.
Other interventions include locally specific plant guides
with photos, seasonal maintenance checklists, expert
consultation for complex decisions, staged implementation
plans, clear and accessible guidelines and standards as well
as local bushfire-adapted garden demonstrations.

It must be acknowledged that personal technical guidance
initiatives are complicated and rely on specialised knowledge
of parameters such as the landscape topography, fire
weather warnings, landscape models, plant and object
flammability, spacing and cover of plants and flammable
objects (Gibbons et al. 2018; Ondei et al. 2024). The process
to increase knowledge about garden bushfire adaptation is
complicated by the inclusion of many stakeholders (CSIRO
n.d.) that may deliver expert advice and regulations across
sectors. Nevertheless, over time, technical and expert
knowledge may become ‘common sense’ and intuitive
practises through learning-and-doing processes. To bridge
the gap between professional assessment and everyday
practice requires complex expert guidance on garden fire
adaptation being accessible to residents. To achieve this
requires repeated cycles of assessment, action, learning and
confidence building that move conscious effort to intuitive
understandings of bushfire adaptation. In the future, people
might learn more about bushfire-wise gardening through
mobile applications. Smartphone apps for self-assessment
and advice could enable reductions in the cost of
personalised garden bushfire mitigation advice. This would
allow for self-assessment.

Community support networks

Examples of ‘community support networks’ initiatives
include shared labour pools for physical work, peer learning
programs, community skills exchange networks, mentoring
systems between experienced and new residents and
neighbourhood working bees expose practical resource
constraints, from physical labour requirements to
equipment access. These networks can create mutual
accountability and encourage sustained engagement with
fire adaptation practices. This can be established through
communal working bees (informal groups of residents who
come together to do manual work for a shared benefit).

Community support networks are clusters of community
members that aid and support each other either through
physical work or knowledge exchange. Such networks
may be informally or formally organised. This research
revealed complex dynamics around community-level
support mechanisms for garden adaptation. While
participants frequently expressed desire for coordinated
neighbourhood actions, particularly in high-risk landscape




areas, the reality of establishing and maintaining such
networks is challenging. This reveals a crucial gap between
desired support and current capabilities.

Community support network initiatives are complex and
are affected by a broad set of factors that include social,
individual and biophysical. The community networks might
depend on resourceful individuals (e.g. local champions)
who can lead such initiatives. However, relying on
volunteer-driven initiatives raises important sustainability
concerns. As MclLennan (2022) noted, delegating
responsibility for bushfire mitigation to volunteers and
overburdening them can strain community resources and
potentially decrease long-term engagement. The informal
nature of volunteer networks makes them exposed to
burnout, changing personal circumstances and uneven
participation across communities. Facilitating community
collaboration is an iterative process and success in one
area does not predict success of similar projects elsewhere.
The methodologies of such initiatives need to be relevant
and sensitive to their context. Research indicates that
supporting ongoing initiatives may be efficient due to their
pre-established roots in the community (Ascoli et al. 2023).

Conclusion, recommendations and
future directions

This study analysed fire risk scores of 21 gardens in
the Greater Hobart area of Tasmania. The findings
demonstrated that garden fire adaptation is not only a
technical challenge but also a complex socio-ecological
process that benefits from coordinated efforts across
garden, community and landscape scales that interact
in complex ways. This was captured using the Cynefin
framework. The ALARP framework identified practical
pathways to implement actionable responses that are
targeted, cost-effective and address the technical and
social aspects of garden adaptation.

Using these frameworks, findings suggest that personalised
garden assessments can effectively motivate fire-safe
practices, although their success depends on delivery

that acknowledges existing garden values and emotional
attachments. While community networks show promise for
knowledge sharing and resource pooling, the widespread
implementation and long-term effectiveness of fire-

wise design practices requires structured institutional
regulation such as alignment with existing standards (e.g.
AS3959-2018) and support. This research suggests that
future initiatives will be most effective when they combine
technical expertise with enhanced support systems that
address practical implementation challenges and the pre-
existing values of residents while promoting fire safety.
Findings suggest that government agencies, as well as
non-government organisations with a stake in bushfire
adaptation (e.g. local councils, fire agencies and insurance
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companies) continue to develop their community
engagement iteratively.

Translating these potential pathways and enabling
conditions into effective intervention programs remains
challenging. Future research could examine adaptation
pathways across diverse geographic and socio-economic
contexts through longitudinal studies, explore practical
implementation challenges through action research or
investigate multiple-objective approaches that balance
bushfire safety with other values and aspirations (e.g.
biodiversity and aesthetic).

As bushfire risks intensify at the wildland-urban interface,
developing effective support systems for garden-level
adaptation becomes increasingly important. By better
understanding the dynamics and implementing targeted
interventions, communities can create fire-resilient
environments that maintain the multiple values that
gardens provide.
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Abstract

In the aftermath of a disaster
event, there is an increased
need for public participation
in recovery-related decision-
making, exceeding the
typical scope of public
participation in non-disaster
settings. Community-led
approaches to recovery

are generally considered
advantageous to ‘top down’
approaches, not only based
on principles of democratic
local governance, but also
for sustainability, suitability
to local context and the
implementation benefits that
local buy-in and participation
can provide. Community
recovery committees are a
frequently used mechanism
in Australia to enact
community-led approaches
to recovery. This paper
outlines the development

of a new self-assessment
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Introduction

Australia is experiencing increased risk and exposure to
disaster events (CSIRO 2020). The frequency, intensity
and complexity of disasters globally is anticipated

to increase (AIDR 2025), with an expectation that
growing numbers of individuals and communities will
experience multiple, compounding and cascading
disasters (Portner et al. 2022).

In the aftermath of a disaster event, there is an
increased need for public participation in recovery-
related decision-making, exceeding the typical

scope of public participation in non-disaster settings
(Cretney 2018). However, this need often intersects
with heightened tensions resulting from the time and
deliberation required to collaborate on community
priorities clashing with the need for urgent action and
certainty in post-disaster settings (Cretney 2016; 2018;
Olshansky et al. 2012; Vallance 2011).

Disaster recovery is highly multifaceted, often lacking
clear definitions or solutions. It also involves many
stakeholders from across community, government,
the not-for-profit and private sectors. Recovery efforts
are often beset by conflicting values, incomplete
information and constantly shifting dynamics. This level
of social and technical complexity demands strong
collaboration among stakeholders. Collaboration
enables shared ownership of both the problems facing
disaster-affected communities and their solutions,
promotes resource sharing, supports trial-and-error
learning and helps navigate and resolve conflicts
(Head and Alford 2015). Community-led approaches
to disaster recovery are generally considered
advantageous to ‘top down’ approaches, not only
based on principles of democratic local governance,
but also for sustainability, suitability to local context
and the implementation benefits that local buy-in and
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participation can provide (Cretney 2016, 2018; Dibley et al.
2019; Easthope 2018; Olshansky et al. 2012; Sanderson et
al. 2025).

In Australia, ‘using community-led approaches’ has been
enshrined as one of the 6 national recovery principles and
has been endorsed by all state and territory jurisdictions
and the Australian Government (AIDR 2018; Owen 2018).
Despite the importance of community-led recovery
approaches being recognised in Australian policy and
doctrine (AIDR 2018; Australia-New Zealand Emergency
Management Committee 2022), there is little agreement
regarding what this means or how these approaches should
be enacted to best support disaster-affected communities
(Inspector-General Emergency Management 2021; Owen
2018; Vallance 2011). This is evidenced by the different
ways community-led recovery approaches are reflected

in recovery plans across jurisdictions (Australia-New
Zealand Emergency Management Committee 2022) and
enacted within jurisdictions (Inspector-General Emergency
Management 2021). Additionally, there are recognised
challenges to using community-led approaches, including
the demands on community members leading recovery
efforts at a time of significant disruption and pressure
(Inspector-General Emergency Management 2021; Pope
and Harms 2022; Taylor and Goodman 2015; Vallance 2011),
governments’ abilities to genuinely engage in community-
led approaches (Owen 2018; Sanderson et al. 2025; Taylor
and Goodman 2015) and concerns of potential burden
shifting of government responsibility to unpaid community
members or under-resourced community groups (Cretney
2016; Inspector-General Emergency Management 2021;
Taylor and Goodman 2015; Vallance 2011). Understanding
the wide variation in what decisions are made and how
they are made when agencies engage with communities
after disasters is crucial (Cretney 2018). There is broad
agreement that despite community-led approaches being
beneficial and desired in disaster recovery, they are rarely
executed (Cretney 2016, 2018; Love and Vallance 2013;
Owen 2018; Sanderson et al. 2025).

There are a multitude of mechanisms community-

led approaches to recovery can take (Cretney 2016,

2018). Community recovery committees (CRCs) are one
mechanism through which community-led approaches can
be enacted in post-disaster settings. CRCs have existed for
decades in Australia, for example, the Area-Coordinating
Committees following the Ash Wednesday bushfires in
1983 (Hill et al. 1987), the Wye River and Separation Creek
2015 Christmas bushfires recovery committee (2009
Victorian Bushfire Community Recovery Committees 2011;
Leadbeater 2013). While most CRCs are based around
geographic communities, there have been examples

of CRCs formed based on communities of impact (e.g.
Bushfire Bereaved Advisory Group following the 2009
Victorian bushfires) (2009 Victorian Bushfire Community
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Recovery Committees 2011; Abotomy and Savage
Kooroonya 2014; Emergency Management Victoria 2014).
Committees or groups comprised of community members
may engage with formal recovery actors in different ways
and be referred to by terms including community recovery
groups, renewal groups and resilience groups. The term
CRC is mostly used in Victoria, where these groups are
recognised in the State Emergency Management Plan
(Emergency Management Victoria 2024).

While there is no formally agreed definition of CRC in the
Australian Community Recovery Handbook (AIDR 2018)
or jurisdictional doctrine, the term is used here to refer
to ‘groups comprised of community members who are
involved in recovery processes after a disaster’. While the
term ‘involvement’ has been left intentionally abstract,
this definition does not refer to committees comprised of
people representing government or other organisations,
despite the term being used in some jurisdictions to refer
to committees comprised of agency representatives.

CRCs work together towards a shared goal or goals,
formally or informally. In the absence of any instruction
manual, formal guidelines or central authority articulating
a shared framing of what CRCs ought to be, CRCs are
necessarily shaped, in part, by the individuals who
comprise them. These individuals bring different
experiences, values and inherent biases. There is limited
research focusing on these groups, but there is ample
anecdotal evidence and grey literature to indicate that the
way these groups form and operate in different locations
is likely to vary widely, including their perceived role, goals,
capacities and needs (2009 Victorian Bushfire Community
Recovery Committees 2011; Bloor et al. 2023; Clifton Creek
Community Recovery Team 2023; Emergency Recovery
Victoria 2023; Lloyd and Hopkins 2022; SIERRACON 2024;
Taylor and Goodman 2015). Examples of the documented
types of work that CRCs have undertaken in Australian
communities include developing communication channels
and information resources to provide recovery-specific
information to community members; coordinating external
services; engaging in significant advocacy activities with
emergency management organisations and government
bodies for procedural change; facilitating events,
workshops, support groups and memorials; coordinating
public works; applying for and managing grants and
donations; allocating funds for community run services
and events; coordinating services such as tool libraries and
plant nurseries; undertaking community preparedness
programs and undertaking surveys and consultations

to identify community priorities for local infrastructure
(Abotomy and Savage Kooroonya 2014; East Gippsland
Shire Council, n.d.; Emergency Management Victoria 2014;
Mallacoota and District Recovery Association n.d.; Bloor et
al. 2023; Sierracon 2024; Strathewen Community Renewal
Association 2010).
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For people engaging with CRCs, such as local or state
government representatives, it can be challenging to
respond constructively to the idiosyncratic needs of
different community groups while maintaining the
bureaucratic efficiency of scalable, preplanned solutions,
especially when supporting multiple communities across

a region or state (Bloor et al. 2023; Taylor and Goodman
2015). This is further complicated by the short-term nature
of the locally based disaster recovery workforce, which is
characterised by short-term roles, often with constrained
resources, limited training, competing demands and high
rates of attrition (Leppold et al. 2025; Sanderson et al. 2025).

Both the community members forming CRCs and the
people supporting them face significant informational
challenges in post-disaster settings. While some resources
for CRC members exist in Australia, including Disaster
Recovery Mentors Australia (a volunteer led mentor
program), DisasterWise (a learning network for community
leaders), case studies, reports and documented advice

to help inform these groups (2009 Victorian Bushfire
Community Recovery Committees 2011; Mitchell 2019;
Quinn, Gibbs et al. 2021; Sierracon 2024), it can be an
overwhelming challenge for people to access and absorb
this information at the early stages of recovery. This can
make it difficult for CRCs to identify the scope of their
groups and their support needs, increasing the challenges
for government and other recovery organisations to tailor
the support they provide to communities (Bloor et al. 2023).

Overall, effective collaboration requires significant time
and resources to develop and sustain. However, in a
disaster-recovery context, such time is often scarce and
residents need urgent assistance and timely decisions but
government-funded supports are tied to budget cycles.
The need for broad system reform notwithstanding, it is
imperative that CRCs are offered timely support to identify
the complexities of their group formation, governance,
scope and the support they need.

This paper outlines the development of a self-assessment
tool for CRCs that has been piloted as part of a multi-phase
research project.

Method

Study design

Phase 1 of the study (Gibbs, Gallagher et al. 2021) identified
evidence from literature relating to how governments

can support community-led deliberative decision-making
processes in post-disaster recovery settings and how
governments can best leverage existing and emerging
community organisations, structures and networks after
disasters. In addition to summarising the existing research,
a range of common challenges for CRCs and agencies

supporting them were identified (Gibbs, Gallagher et

al. 2021). From this, a preliminary self-assessment tool
was developed to identify predictable challenges and to
determine how CRCs wanted to approach issues likely

to arise over the lifetime of their group. This preliminary
tool identified areas of importance and predictable
conflict within CRCs, drawing on stakeholder interviews,
meetings with Bushfire Recovery Victoria team members,
case studies, grey literature, academic research and tacit
knowledge from a member of the research team with
considerable experience working with a range of CRCs
(Brady et al. 2023).

Phase 2 of the study (referred to as ReGroup) identified
what CRC members considered the role of a CRC to be in
terms of the group’s mission, objectives, make-up, social
position and relationships. This phase tested 2 new tools

(a self-assessment tool and a social network mapping tool)
for their relevance to CRCs (Brady et al. 2023). A project
reference group was formed comprised of 18 members
who had experience of either being a CRC member or a
recovery worker implementing community-led activities
during recovery (including supporting CRCs). This reference
group contributed to the research team’s refinement of the
self-assessment tool by providing feedback through regular
online meetings. The initial tool comprised 29 elements
arranged under 3 headings of:

formation and scope
governance and decision-making
stakeholder engagement.

These elements were presented on Likert scales in a self-
assessment tool survey that individual members of CRCs
could position themselves on.

Using the results from Phase 1 of the study, coupled with
the tacit knowledge from the project reference group, Phase
2 was approached with a guiding assumption that there

was no single ‘right” way for CRCs to form, be governed, to
choose the scope or goals of the group or be supported.

The intention of developing and testing a tool was to use
experiences of people from past CRCs to help current CRCs
consider issues that might be sticking points and to use
this information to make better-informed choices. Despite
differences between groups, the tools were designed to
identify similarities in the types of issues that would be
relevant, even if the desired approaches and outcomes of
the groups were different.

This paper reports on the development and pilot of

the self-assessment tool for relevance, usability and
usefulness. Reporting on the other components of the
ReGroup study, including a social network mapping tool
can be found in be found in Brady et al. (2023).
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Ethics statement

Ethics approval for this study was obtained from the
University of Melbourne Human Research Ethics
Committee, project identification #24698.

Recruitment

Six CRCs were identified by project reference group
members as potential Phase 2 ReGroup study participants.
Groups were recruited for diversity related to stages

of establishment (e.g. well-established or new), hazard
exposure (e.g. fire, flood) and geographic locations within
Australia. The CRCs were contacted by email or telephone
and provided with information about the project for
consideration. CRC members were asked to participate in
a one-day in-person workshop during late 2022 to early
2023. Five of the invited groups agreed to participate. One
group withdrew before the workshop was undertaken.

A sixth group expressed interest but the timing of the
workshops was not suited to them.

Consideration for the workload of CRCs was a point of
discussion within the project reference group. Thus,
potential participant groups were instructed that a
criterion to take part in the research was a genuine belief
from the group members that they considered their
participation would be beneficial.

Workshops

The workshops comprised 3 different activities relating to
the study aims of Phase 2. These were piloting the self-
assessment tool, piloting a social network mapping tool and
using an exercise to explore the role of CRCs. This paper
reports only on the trial of the self-assessment tool pilot.

The Self-Assessment Tool (see Figure 1 sample) was loaded
onto a survey form using Qualtrics software. Participants
were given iPads to use to individually complete the self-
assessment tool in the workshop. This activity took most
participants approximately 15 minutes to complete.

Table 1: Participant groups and numbers of participants.

Group | State
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In the workshops, the individual responses were processed
using statistical software program R! to generate the
results within 10 minutes of all participants completing the
activity. As a simple and practical measure, the standard
deviation for the spread of responses to gauge levels of
agreement among group members was used. Participants
were presented the results on a large screen so they could
be viewed as a group, focusing on the elements of highest
agreement and disagreement in the individual responses
from group members.

After the results were presented, a group discussion was
facilitated about the responses. Group members were asked
to reflect on the things they found surprising or unexpected
and to explore points of disagreement in more detail.

Following the workshop with the first group, minor
adjustments were made to the phrasing of some
statements in the self-assessment tool to reflect
participant feedback. The tool was not altered after this.

Results

The Self-Assessment Tool was piloted with 4 CRCs from
different locations in Australia that had experienced
different disaster events. Table 1 lists the participant
groups, their origin state and the total number of
participants.

All of the groups identified that they had discussed at least
some of the issues in the Self-Assessment Tool at some
point but had not previously approached discussions in a
structured or guided way. The group discussions were rich,
thoughtful and nuanced. Participants asked each other

to clarify their position and challenged some statements
made by others in their group. In one site, the workshop
discussions led members to agree on foundational
changes in the proposed legal structure and governance
arrangements of their group. While some of the groups
had already addressed some of the points covered in the

1. Acommonly used statistical software program called R, used for quantitative
research, see www.r-project.org.

Number of workshop

A NSW

form for nearly 8 years at that time.

participants

Regional community. Community had experienced multiple flooding events in recent years, most 7
recently in 2022. The group was formally established (with identified volunteer committee roles)
approximately 6 months prior to participating in the workshop but had been running in a different

B Qld

Urban community. Community had experienced recent flooding event in 2022. Suburb had historic 6
flooding. This group had been meeting for less than 6 months before the workshop and were in the
stages of deciding how their group should be structured.

C WA

Regional interface community. Community had experienced significant fire event in 2021 and historic 12
fires. This group had formed approximately one year prior to their participation in the workshop.

D Vic

at the time of workshop participation.

Remote community. Community had experienced significant bushfire event in 2019-2020. This 8
group had been formally established (with identified volunteer committee roles) for nearly 3 years
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Figure 1: Extract from the self-assessment tool survey form.

A full copy of the tool survey is available at the NHRA website (Brady et al. 2023).

tool, they noted that discussions were still helpful as ways
to think about future changes and what they could do
differently.

Heterogeneity of groups

The discussions in each group had a different focus as a
result of workshop participants and individual responses.
This emphasised the heterogeneity of the groups and

their contexts. Individuals brought different experiences,
values and biases to the discussions and the groups had
experienced a range of interactions with government and
other agencies, which explains the substantial heterogeneity
observed across groups. Of note, there was variation
between and within groups. In workshop discussions,

participants drew heavily on community history, context
and dynamic changes since the disaster event. Tables 2 and
3 outline the highest areas of agreement and disagreement
for each of the groups in the surveys.

In addition to a wide range of perspectives of formation,
governance, scope and stakeholder engagement between
groups, there was no single agreed view between the
groups regarding the role of CRCs as representatives

of communities. Two of the CRCs regarded their main
function as being a voice on behalf of their community:

We’ve been put in a position of trust by people who don’t
have capacity... they’ve said ‘I don’t have capacity, can
you be my voice? | trust you, can you say this’.

(Member, Group B)




[CRCs] must be representative but avoid ‘doing’
representation... It must represent diversity, but once
you’re doing the job [as a committee member] you have
to leave your passion project at the door... you have to
implement what your community has asked for. If you
have people ‘doing’ representation, you get divisions
and factions.

(Member from Group D at a later presentation about the
work of their CRC)

While the other groups didn’t see themselves as fulfilling
this role:

We are anarchists who want to get things done and are
open to listening.
(Speaker A, Group A)

Yeah, but | don’t want people to say ‘where were you?’
| don’t want people to sue us, hold us accountable to
things they thought would happen.

(Speaker B, Group A)

I think the word that is missing here is power or
authority. | would like others to have power, not us to
have all of the power.

(Speaker C, Group A)

This is a representation of community strength — what
are the strengths of having different groups or people on
a group. Everyone has different things they can do or take
care of.

(Member, Group C)

Usefulness of tool

Participants in the 4 case study sites overwhelmingly
reported that they considered the self-assessment tool
to be both relevant and useful for their groups. They

Table 2: Highest areas of agreement per group.

Self-Assessment tool element

Formatlon Governance and Stakeholder
and scope decision-making engagement

Project Group will exist Active engagement
management. | beyond government | with the community
involvement. beyond the
committee.

B Group Group will exist Active engagement
represents beyond government | with the community
community involvement. beyond the
externally. committee.

C Group Defined decision- Connection to
needs clear, | making role of the elected officials.
deliberate group.
goals.

D Group legal Formal roles needed | Planned, active
status. within group. engagement with

community by the
committee.
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identified that it was helpful to be able to access a
flexible tool that covered a range of relevant domains.
Additionally, participants reported that having a
structured format to follow was useful to guide group
discussions and decision-making, saying:

| like that you're not telling us the ‘right way’. There’s
food for thought and options... I'd always prefer to be
given the question than the answer, so this fits.
(Member, Group A)

Some participants noted that it was surprising to see areas
of disagreement highlighted within the group that they
hadn’t been aware of before the workshop, noting they
felt the discussions this prompted were constructive and
useful. Participants identified that it was easier to talk
about areas of disagreement using this approach before
they became problems.

In 2 of the workshops, the discussion prompted
clarification and resolution regarding issues the group had
been grappling with for some time.

Role of government as an influence

Both government action and inaction in disaster-affected
communities affected how groups formed and how they
defined their scope, goals, governance and approaches
to stakeholder engagement. There was a wide variance in
the relationships that the 4 case site CRCs had with local
and state government. One group felt the absence of
government in their community had been a motivator for
their group to form:

We’re not anti-government per se, they’re just not here.
(Member, Group A)

Another group saw their work as being closely aligned
and integrated with government and considered that

Table 3: Highest areas of disagreement per group.

Self-Assessment tool element

Formatlon Governance and | Stakeholder
and scope decision-making | engagement

Group legal Planning for Community members
status. representation outside the committee
for all sectors of | are involved in the
the community. committee decision-
making.
B Group will Members should | Media engagement.
take on receive payment
financial for committee
responsibility. | involvement.
C Geographic Planning for Media engagement.
location the | representation for
group covers. | all sectors of the
community.
D When the Term length of Level of engagement
group should | roles. with elected officials.
form.
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the division of work between community members,
government employees and elected officials should be
based on how results could most efficiently be achieved:

[You have to ask] What strengths are represented here?
Who can get stuff done?
(Member, Group C)

One group had reservations about having a close
relationship with government based on an agreed
perspective between group members that neither local
nor state government understood what communities
needed. Group members made several comments about
the inability of governments to be flexible or community-
oriented and had concerns about government action after
disasters being politicised. Based on these concerns, they
saw the importance of their group informing government:

We should be a conduit that helps government prioritise
intelligence and ongoing resource allocation.
(Member, Group B)

One group saw their role as being independent from
government and had mixed experiences with government
interaction. While they had some scepticism, they still
noted overall benefits to working with government:

It needs to be based on trust... we haven’t always
welcomed local government people [but] Shire staff as a
liaison point is a helpful pathway back to council. It stops
us barking up the wrong tree.

(Member, Group D)

Irrespective of how active, passive, collegiate or hostile
participants felt government bodies were, all groups
discussed the role of and purpose of their CRC in relation
to government. This included being motivated to push
against government agendas, filling a perceived gap left
by government, addressing concerns they had about
government process, providing advice or direction to
government or improving information flow between
government and community.

Timing of the tool

When workshop participants were asked if there was

a ‘best’ or a ‘right’ time to access the self-assessment
tool, there was very little agreement within or between
groups, highlighting the need for flexibility. While some
participants suggested that before a disaster would be
the best time, others in their groups refuted this, saying
they wouldn’t have engaged with it or even understood
the magnitude and complexity of the post-disaster setting
before they had experienced it:

Every community in the country should do this stuff
before an event, like an evacuation plan. But we probably
wouldn’t have done it.

(Member, Group D)

When some participants nominated ‘soon after the
disaster event’ as being the best time, others in their
groups rejected this, saying that the overwhelming nature
of the immediate effects of the disaster would have
prevented their ability to read, absorb or use the tool, even
if they agreed that it would have helped. Pragmatically, one
participant suggested that the best time would be:

... after one event, but before the next one.
(Member, Group A)

This reinforces the need for the recovery workforce to be
trained in tools and resources available so that groups can
be pointed to the right supports at the right time for them,
noting that these tools may need to be introduced multiple
times considering the post-disaster context of disruption
and demand.

Discussion

This paper reports on the results of the pilot of the
Self-Assessment Tool for CRCs in 4 disaster-affected
communities in Australia. This study highlighted the
heterogeneity between CRC perspectives on formation,
scope, governance and stakeholder engagement of

these groups. This variation reinforces the importance of
understanding context when helping communities and the
value of flexibility in tools and support available in such
dynamic settings (Bloor et al. 2023; Love and Vallance 2013;
Mitchell 2019). Mechanisms that support CRCs to navigate
the difficulties of post-disaster settings and help negotiate
the tensions between speed and deliberation are essential
to community-led approaches to recovery (Olshansky et
al. 2012). This tool may offer one such mechanism to CRCs
and the agencies working with them.

This study also highlighted the inherent individualised
nature of CRCs. Given the absence of a central authority
articulating a shared framing of what CRCs ought to be

and do, the membership of CRCs is shaped by individuals
who bring distinct values and inherent biases and by their
experience interacting with government and other agencies.
Heterogeneity is not a limitation but an expected and
defining feature of CRCs. This tool provides an opportunity
to discuss differences and agreement in a structured way,
offering utility to CRC members and government officials to
potentially function more effectively.

The results of the pilot and workshop discussions drew

out points of differences and disagreement between

CRC members, reflecting the existing knowledge that
priorities preferred approaches in post-disaster settings
(Cretney 2018; Vallance 2011). The heterogeneity of CRCs
highlighted in these results points to the challenges facing
government and other recovery agencies to provide
appropriate, tailored support to different groups (Bloor et
al. 2023; Owen 2018) and reinforces the need for tools that




can help CRCs and governments identify the formation,
scope, governance and needs of CRCs. It also emphasises
why rigid predetermined approaches to interactions
with communities, such as requiring specific committee
structures, are unlikely to work well in post-disaster
settings (Dibley et al. 2019; Owen 2018).

There was no single agreed view between groups
regarding the role of the CRCs as representatives of

their communities, with some groups seeing themselves
as representatives and others not. This is crucial for
governments and emergency management agencies to
understand as there is often an assumption that CRCs
are and see themselves as community representatives

in recovery planning. This tool may assist governments
and emergency management agencies to understand the
perspectives of the groups with which they are working.

The self-assessment tool was a helpful device for CRCs as a
flexible, methodical and relevant way for groups to identify
areas of disagreement and potential conflict and to give
thought to issues that the groups may not have previously
considered. The wide variation on when participants
considered the right or best time to use the tool highlights
the importance of flexibility for support available to
communities after disasters. Additionally, it reinforces the
importance of ensuring the disaster recovery workforce
has experience and training in community engagement and
clear and flexible approaches to how governments plan to
work with communities after disasters.

These findings highlight the importance of how groups
see themselves in relation to government. It is notable
that, irrespective of how group members considered
government (e.g. helpful, unhelpful, active, passive),

all groups considered their formation, role, scope and
approach to stakeholder engagement in relation to

their perception of government. This is important for
government agencies to understand. Government actions,
inactions and approaches directly influence the shape and
role of CRCs. This points to the importance of government
agencies having a clear articulation of how they interpret
the principle ‘using community-led approaches to
recovery’ (AIDR 2018; Inspector-General Emergency
Management 2021) as it will influence how their teams
subsequently interact with disaster-affected communities.

These results suggest the great difficulty for those seeking
a ‘silver bullet’” for predetermined models for CRCs, as the
contexts of communities both before and after disasters
varies so widely. There are valid reasons that organisations
would prefer ‘off the shelf” models for CRCs, including

the need to provide scalable, equitable support across
multiple locations simultaneously, often in a constrained
environment (Bloor et al. 2023; Taylor and Goodman 2015)
and navigating the realities of a short-term, transitory
recovery workforce. However, these findings add to the

» RESEARCH

body of research and grey literature confirming that this
approach is overly simplistic and reduces the vital need for
consideration of flexibility and community context (Cretney
2018; Love and Vallance 2013; Taylor and Goodman 2015;
Vallance, 2011). Rather than continuing to ask ‘what is

the best model for a CRC to engage with government
processes?’ we suggest government and agencies instead
ask ‘what do we need to better understand about the
context of this disaster-affected community for a CRC

to have the best chance of success?’. This change in
assumptions requires governments and other support
agencies to use flexible approaches, often simultaneously
across different locations, in how they work with CRCs.
The Self-Assessment Tool piloted in this study may
support CRCs to improve clarity about their expectations,
intentions and needs and for supporting agencies to clarify
the support needs and approaches required.

Strengths and limitations of the study

The Self-Assessment Tool was designed with the intention
of it being further developed as a digital resource, freely
available to disaster-affected communities through the
Australian Institute for Disaster Resilience website. Users
would be able to access the tool at a time that best suits
their needs, supported by guidance on its use. The digital
versions would also generate real-time results, enabling
CRCs to better identify community needs, inform planning
and target support where it is most needed.

These promising findings support wide dissemination

of the tool and further testing in diverse disaster and
community contexts. However, to date, funding has not
been secured to develop a scalable digital version. In

its current form, the tools consist of static documents
containing questions for consideration by CRCs but

lacks the functionality to capture and display collective
group responses or sentiment (Brady et al. 2023). This
substantially limits its scalability and broader application.

Conclusion

This study piloted the use of a previously developed
self-assessment tool with 4 CRCs in disaster-affected
communities in Australia. Participants were positive about
the relevance and benefits of the tool. The pilot study
demonstrated proof of concept that the tool can support
community-led approaches to recovery by assisting CRCs
identify suitable governance structures, formation and
scope and stakeholder engagement plans.

The wide range in views from the workshops about the
preferred scope, formation, governance and stakeholder
engagement approaches of CRCs demonstrates there is

no ‘silver bullet” model of how these groups are formed

or governed, what their scope should be or how they
should operate for individuals and agencies. This highlights
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the complexity of enacting community-led approaches
as a central tenet of the National Principles for Disaster
Recovery (NEMA 2026). These findings reinforce the
importance of understanding the context of different
communities and point to a strong need for flexible
approaches as to how CRCs are supported. This tool has
the potential to help CRCs learn from past operations and
make decisions about formation, scope, governance and
engagement approaches that are suited to their context.

This study shows the importance of government and

other agencies developing a clear understanding of how
community-led approaches to recovery are interpreted
and operationalised across different organisations

and jurisdictions. The findings support further rollout

and trialling of the tool and underscore the need for
government bodies and other agencies to remain cognisant
of how their actions—or inactions—can influence and
shape the role, function and scope of CRCs.
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Abstract

Land-based search and

rescue training in Aotearoa
New Zealand has undergone
substantial change, yet

there has been limited
examination of how these
changes have affected the
analytical foundations of
search management. This
review was undertaken to
identify what concepts, tools
and competencies have been
retained, modified or lost in
the Managing Land Search
Operations course that evolved
into Manage the Initial Response
and Extended Search Planning.
Using 8 analytical domains and
a continuity scoring approach,
this longitudinal review
examined the evolution of 3
core courses. Findings indicate
improvements in operational
rhythm, interoperability,
safety and alignment with the
country’s Coordinated Incident
Management System. However,
these gains are accompanied by
a reduction in analytical depth,
probability-based reasoning
and decision traceability.

Key frameworks, including

the Probability of Success
equation and the Bike Wheel
model, have been simplified
without clear justification.

This review concludes with
recommendations to restore
analytical foundations and
strengthen evidence-based
decision-making within the
search and rescue training
system.

Land-based search and
rescue training: evolution
and simplification
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Introduction

Aotearoa New Zealand’s land-based search and rescue
system relies heavily on well-trained volunteers
(LandSAR 2022). Recent search and rescue evaluation
reports, and their analysis in prior research,
demonstrated that several themes appear consistently
across operations, suggesting systemic challenges and
recurring opportunities for refinement (NZSAR 2020za;
NZSAR 2025; Curd et al. 2026). In response, this study
examined the search and rescue training doctrine to
assess whether the issues observed in practice were
reflected in the instructional materials.

This analysis reviewed 3 cornerstone documents:

the legacy Managing Land Search Operation courses
of 2007-2011 (SARINZ 2007; 2008; 2011) and its
successors, the contemporary Manage the Initial
Response (NZSAR 2024) and the extended planning
pathway delivered through the Extended Search
Planning course (NZSAR 2021). Together, these
represent 20 years of doctrinal evolution that shapes
how land-based search and rescue volunteers learn to
plan, assess evidence, manage risk and operate within
the Coordinated Incident Management (CIMS)-aligned
structures during Category 1 (Police-led) land-based
operations (New Zealand Government 2019: NZSAR
2021).

This review builds on the systematic literature on
search and rescue non-government organisations in
emergency management (Curd et al. 2025), which
highlighted the increasing centrality of volunteer
organisations in emergency responses. This highlights
persistent challenges such as variable training, limited
resourcing and inconsistent integration with statutory
agencies. By analysing the training documents,

this study explored how instructional design either
mitigates or perpetuates those sector-wide issues.
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Background

Curd et al. (2026) revealed recurring systemic themes
across multiple operations, including training and
capability development, planning and preparedness,
information management and situational awareness,
inter-agency coordination, communications, safety and
risk management, logistics and resource management as
well as continuous improvement. These patterns appeared
across different operational contexts, suggesting enduring
sector-wide issues rather than isolated events.

Among these themes, training and capability
development alongside continuous improvement
emerged most prominently. This observation prompted
a closer examination of the training domain itself. By
analysing the core doctrinal training materials, the study
explored what type of training was being delivered,

how doctrine frames operational decision-making and
whether these materials address the capability gaps
identified in operational evaluations.

Findings from a systematic literature review of search

and rescue non-government organisations in emergency
management events by Curd et al. (2025) reinforced the
importance of this focus. The review highlighted search
and rescue non-government organisations as critical
contributors to emergency response, while often operating
with limited resources and outside formal legislative
integration. Within this context, training plays a central
role to enable volunteer responders to function as ‘unpaid
professionals’, supporting safe and effective operational
outcomes. However, inconsistent funding and fragmented
planning arrangements can weaken training continuity and
risk long-term capability erosion.

The evaluation themes and training analysis align with
academic evidence on search theory, incident management
and organisational learning. Research emphasises the
importance of analytical search planning, probability-
based decision-making and clear evidence-to-decision
pathways in improving search effectiveness and resource
efficiency (Koester 2008; Stoffel and Stoffel 2017; Young
2022). Similarly, studies of incident management highlight
that while procedural simplification and inter-operability
can improve early operational rhythm, they may also
reduce analytical depth and decision transparency if

not supported by comprehensive learning systems and
doctrinal feedback loops (Comfort 2007).

Examining the evolution of Managing Land Search
Operations (MLSO) development into Managing the Initial
Response (MTIR) and Extended Search Planning (ESP)
training documents provides a bridge between operational
evaluation findings and the wider research literature. By
analysing how training doctrine has developed over time,
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this study clarified how training content, doctrinal framing
and system integration collectively shape search and
rescue capability and performance.

Method

Data source and scope

All materials analysed were drawn from search and rescue
course resources and the Search and Rescue Institute of
New Zealand Trust (SARINZ) archives as the authoritative
documents. The review focused on land-based search

and rescue training because Category 1 (CAT 1) searches,
coordinated by NZ Police, form the operational interface
with the emergency management sector (NZSAR 2021;
Policing Act 2008*). Maritime and aviation contexts were
excluded to maintain jurisdictional clarity as these domains
fall under Maritime New Zealand and RCCNZ pursuant to
the Maritime Transport Act 1994% and Maritime Transport
Amendment Act 2013.2 This allowed findings to apply
directly to Police-led land search and rescue operations
where inter-agency coordination and volunteer non-
government organisation readiness are most critical.

No human participants nor personal data were involved
and ethical principles of responsible representation were
followed.

Inclusion and exclusion criteria

Documents were included if they were core instructional
or doctrinal materials used to guide search and rescue
practice including course workbooks, student reference
texts and guideline documents covering initial response,
Lost Person Behaviour (LPB) (Twardy and Koester 2005;
Koester 2008) and search planning (Stoffel and Stoffel
2017). To capture doctrinal evolution, materials spanning
2007-2024 were selected, covering the transition from
early MLSO workbooks to the ESP and MTIR streams. Only
complete and substantive documents were retained.

Materials were excluded if they did not contribute
directly to instructional content. This included
assessment-only documents, refresher workbooks,
duplicate editions and ancillary supplements. Manage the
Marine Response materials were excluded due to their
separate maritime jurisdiction.

The final number comprised 5 documents analysed in their
original PDF form without pre-processing or reformatting:

Managing Land Search Operations workbook — student
text, Aug 2007, 67 pages (SARINZ 2007).

1. Policing Act 2008 at www.legislation.govt.nz/act/public/2008/0072/latest/
DLM1102187.html

2. Maritime Transport Act 1994 at https://legislation.govt.nz/act/
public/1994/0104/latest/DLM334660.html

3. Maritime Transport Amendment Act 2013 at www.legislation.govt.nz/act/
public/2013/0084/latest/DLM4698452 .html
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Managing Land Search Operations MLSO - workbook
Aug 2008, 70 pages (SARINZ 2008).

Managing Land Search Operations - Initial Response
course workbook, May 2011, 76 pages (SARINZ 2011).

Extended Search Planning - Student Reference and SAR
Guidelines, 73 pages (NZSAR 2021a).

Manage the Initial Response - Student Reference with
NZSAR Guidelines, 24 pages (NZSAR 2024).

Comparison procedure

The analysis used comparative content analysis combined
with manual page-to-page comparison to identify wording
changes and structural or doctrinal shifts (Bowen 2009).
Original pagination and language were retained to maintain
a transparent audit trail and ensure differences reflected
substantive change rather than formatting variation.

A comparison grid was constructed with one row per
page. Columns recorded page notes, likely matches in
later editions and thematic tags. Anchor terms (e.g.
GSMEAC SEE/LoD Bike Wheel) were used to assist
navigation across documents.

Successive editions were reviewed in parallel using page-
to-page comparison (page i to page i) following established
approaches for tracing continuity in longitudinal document
analysis (Krippendorff 2018; Mahoney and Rueschemeyer
2003). Additions, deletions, relocations and wording
changes were recorded in the grid. Where structures
closely aligned (e.g. MLSO 2007-2008; MLSO 2008-2011),
continuity was prioritised.

Each page was assigned a preliminary similarity
judgement based on content overlap and emphasis
(Braun and Clarke 2006):

High: Same concept taught with the same intent;
wording may differ, but definitions, steps or tools
remain effectively unchanged.

Medium: Core idea still present but meaningfully
rephrased, reordered or partially expanded/trimmed.

Low: Topic loosely related but scope or mechanism
materially changed.

No match: Content added removed or relocated with
no clear link to earlier doctrine.

Mapping the 2011 split into ESP and MTIR

For the transition from MLSO 2011 to ESP and MTIR, each
page was matched to the closest destination page using
headings, repeated phrases and key terms. Destination
pages and brief rationales (e.g. ‘moved to ESP—SEE/
LoD—POA workflow’) were recorded. Where no successor
existed, content was logged as removed or new (Fereday
and Muir-Cochrane 2006).

Representative pages indicating doctrinal shifts were
redlined by hand with deletions struck through, insertions
underlined and definition changes noted in the margins.
Where meaning was conveyed through tables or diagrams,
annotations referenced surrounding text and identified
diagram-led changes (Braun and Clarke 2006: Fereday and
Muir-Corchrane 2006).

A classification table logged occurrences of key concepts
(e.g. LPB Bike Wheel IAPs POA/POD/POS SEE/LoD
suspension/demobilisation CIS) with page references and
change notes. Each entry was coded by change type (e.g.
moved to ESP, moved to MTIR, removed, new wording,
changed) to distinguish editorial edits from doctrinal shifts
(Mahoney and Rueschemeyer 2003).

Unclear mappings were revisited after a delay to reduce
cognitive bias and cross-checked against table-of-contents
and anchor-term scans (Prior 2003). Pages dominated by
diagrams or non-extractable tables were interpreted using
surrounding explanatory text (Bowen 2009).

Analytical approach

The study used a framework-based deductive-inductive
thematic analysis combined with comparative content
analysis and diachronic comparison (Braun and Clarke
2006; Fereday and Muir-Cochrane 2006; Gale et al.

2013; Mahoney and Rueschemeyer 2003). This approach
enabled the analysis to identify patterns of continuity and
change across successive editions while distinguishing
substantive doctrinal shifts from changes in wording,
structure or presentation.

The coding framework brought together the 8 thematic
domains and the similarity judgements described

above, with each coded unit accompanied by a brief

note documenting the relevant change. This provided a
consistent basis for tracing how instructional concepts
were retained, modified, relocated, introduced or removed
across the training materials.

Thematic domains and their derivations

The thematic domains were derived from a prior document
analysis of NZSAR SAREx evaluation reports (NZSAR 2025;
Curd et al. 2026). In that study, inductive coding identified
recurring strengths, gaps and recommendations, which
were consolidated into higher-order categories through
axial coding (Fereday and Muir-Cochrane 2006). Eight cross-
cutting domains consistently accounted for the findings
(New Zealand Government 2019; NZSAR 2020b), being:

training and capability development
planning and preparedness
information management and situational awareness

inter-agency coordination




communications

safety and risk management
logistics and resources
continuous improvement.

These domains captured the majority of issues observed
in search and rescue exercise evaluations while remaining
concise enough to avoid excessive fragmentation (Bowen
2009; Krippendorff 2018). They also aligned directly with
Coordinated Incident Management System (CIMS) and
Incident Management Team (IMT) functions (New Zealand
Government 2019).

Application and validity

The domains were applied as deductive tags at the

page level and assigned only where content materially
influenced operational practice. Multi-tagging was
permitted when pages spanned multiple IMT functions.
Boundary decisions followed the test: Would this content
change what an IMT function does in practice?

Construct validity was strengthened by cross-checking
domains against national doctrine (CIMS functions) and
common IMT products, such as Initial Action Plans (IAP),
Situation Reports (SITREPs), operational briefing templates
(GSMEAC) and debrief forms (New Zealand Government
2019; NZSAR 2020b). Similarity judgements were applied
consistently, with ambiguous cases conservatively

coded as ‘Low’ and revisited during reconciliation. Notes
documenting how content changed or moved supported
aggregation and the construction of a longitudinal account
of doctrinal evolution.

Findings

Training and capability development

The progression from MLSO to MTIR and ESP strengthens
early confidence and standardises core search and rescue
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planning practices including briefings, IAP structure and
Lost Person Behaviour-informed tasking (see Table 1).
MLSO provides the foundation in probability and search
theory, MTIR focuses on first-period execution and rapid
evidence capture. ESP formalises multi-period planning
through SITREP/IAP rhythm, Search Effort Evaluation/
Level of Detection (SEE/LoD) use and Probability of Area
(POA) re-apportionment. This sequencing aligns with CIMS
functions, supporting transfer into broader emergency
management environments.

However, long-term competency depends on structured
progression and assessment consistency. Learners may
pass MTIR with form completion rather than demonstrated
decision quality, such as applying SEE/LoD evidence to
adjust POA or conducting basic sensitivity checks (e.g. ‘If
LoD varies +10% does POA change?’). This matters because
practice increasingly relies on SEE/LoD and emergency
services agencies caution against uncontextualised
Probability of Detection (POD) assumptions (Frost and
Stone 2001; Hill 2012; SARINZ 2013; Stoffel and Stoffel
2017). Competence therefore needs to be demonstrated
across the evidence—>reasoning—>decision chain (NZSAR
2021; Mahoney and Rueschemeyer 2003).

Two training design implications follow. First, a clear
learning pathway (MLSO—->MTIR—> ESP—>advanced/
function-specific training) should emphasise ongoing
practice and mentoring rather than treating ESP as a
terminal qualification, supporting sustained capability
development (Nurmiati et al. 2024). Second, assessments
should include short, scored analytical tasks, such as

POA recalculation from SEE/LoD or brief sensitivity note,
consistent with search theory’s emphasis on combining LPB
heuristics with evidence-based re-planning (Koester 2008;
Perkins 2013; Stoffel and Stoffel 2017).

Assessment should also align closely with the CIMS by
requiring scenarios and logs that demonstrate traceable
POA adjustments supported by SEE/LoD forms or field

Table 1: Training and capability development across the training documents.

Course | Core focus Key competencies and practices | Assessment gaps/issues Recommendation and implications

MLSO Introduced Core Search Theory
foundational (POAXPOD=Probability of Success
probability and (POS)); Lost Person Behaviour

planning literacy. (LPB)-based reflex tasking; initial
analytical reasoning.

Heavy reliance on narrative
over analytical reasoning.

Retain as conceptual foundation, used
to explain uncertainty and evidence
logic, anchor volunteer understanding of
probability frameworks for later CIMS-
aligned courses.

MTIR Rapid first-period Initial Planning Point (IPP)
execution and establishment, direction of travel,
evidence capture. | LPB cue collection, task reporting.

Assessment favours form
completion over reasoning,
no POA re-weighting or
sensitivity checks.

Add scored analytical tasks computing
POA changes from SEE/LoD, require +10%
sensitivity testing, reinforces decision
competence and readiness for ESP.

ESP Structured planning | SITREP/IAP cadence, SEE/
cycle intelligence LoD integration, POA re-
integration and apportionment, evidence-driven

iterative re-tasking. | planning.

Documentation outweighs
analytical quality,
POD->SEE/LoD shift lacks
validation, weak evidence
traceability.

Require ‘assumptions and tests’ section
linking decisions to evidence, include
traceable POA changes, align outputs
with CIMS planning intelligence and
operations functions for defensibility and
interoperability.
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debriefs. A simple ‘assumptions and tests’ note within IAPs
could improve transparency and allow partner agencies to
follow search logic and uncertainty (Hill 2012).

Prioritising decision quality, evidence handling and
analytical clarity would strengthen transferable planning
skills and reinforce disciplined, auditable practice. Over
time, this would support stronger interoperability between
volunteer and statutory responders and enhance sector
readiness (Yazdani and Haghani 2024).

Planning and preparedness

Across MLSO, MTIR and ESP, planning cadence becomes
clearer and faster, yet traceability is inconsistent. ESP
expects planners to show how new evidence changes
plans between operational periods (see Table 2) but
many exemplars do not record explicit POA changes with
supporting evidence (e.g. Region B: 0.25->0.15 based

on Team 3 SEE/LoD + clue X). MTIR performed well in
first-period tasking using LPB, Bike Wheel and GSMEAC,
but often lacked a concise ‘assumptions and tests’ note
linking debrief insights to subsequent decisions. Without
this bridge, planners must reconstruct reasoning from
fragments rather than documented logic.

Earlier MLSO editions (SARINZ 2007, 2008) provided

the clearest probability framework explicitly teaching
POAxPOD=Probability of Success (POS) and demonstrating
how segmentation, evidence and detection effort reshape
POA. ESP relies on SEE/LoD and scenario re-weighting, yet
the shift from POD to SEE/LoD is not clearly justified nor
aligned with international search planning practice (Frost
and Stone 2001; Stoffel and Stoffel 2017). Records showing
POA before and after adjustments, critical for analytical
continuity and inter-agency understanding, were also
inconsistently documented in IAPs.

Table 2: Planning and preparedness across the training documents.

Escalation cues signalling when planners should move from
heuristic tasking to more analytical planning cycles are
rarely recorded. Tools, such as the Bike Wheel, LPB zones
and the speed—efficiency—thoroughness model effectively
guide initial deployment, but without clear triggers,
planners may remain in investigative mode too long. As a
result, re-segmentation, scenario re-weighting and SEE-
based POA reassessment may be delayed.

The consequences are significant. Plans may appear
structured but without visible evidence—>POA->tasking
logic and prioritisation can appear qualitative rather
than analytical. This reduces decision transparency and
confidence among emergency management agencies
and incoming IMT personnel. Failure to record escalation
triggers and POA changes ultimately limits auditability,
slows coordination and weakens trust. These are
challenges that are also identified in broader emergency
management interoperability research (Yazdani and
Haghani 2024).

Information management and situational
awareness

Across MLSO, MTIR and ESP, information management and
situational awareness have become more structured. ESP
provides the clearest intelligence cycle, using SITREPs and
debriefs intended to feed into POA updates (see Table 3).
MTIR captures critical first-period information efficiently
although handover processes are often implicit rather than
formalised. MLSO established the conceptual foundations
of information discipline, distinguishing coverage from
detection and emphasising assumptions but relied more on
narrative reporting than structured intelligence products.

Each course contributes distinct strengths. MLSO built
foundational literacy in probability and information quality.
MTIR supported rapid capture of IPP, direction of travel,

Course | Core focus Key competencies and Assessment gaps/issues Recommendations and implications
practices

MLSO Introduced the full POAXPOD=POS, Analytical rigour Retain MLSO analytical narrative as foundational
probability narrative | segmentation and re- diluted in later courses, doctrine, embed POS formula and segmentation
and analytical weighting, evidence-based | evidence—>POA—>tasking logic in all later modules, emphasise POA
framework for POA recalculation. chain rarely reinforced. traceability to evidence and detection effort.
search planning.

MTIR Rapid first- Integrates LPB with Post-task bridge missing, Add ‘assumptions and tests’ section in IAPs,
period tasking Bike Wheel, GSMEAC no ‘assumptions and tests’ record what is known/contested, formalise
and deployment briefs, initial deployment footer, escalation triggers escalation criteria (e.g. stale clues, high-risk
planning. structure. undocumented. terrain) to trigger analytical reassessment.

ESP Evidence-led multi- | SEE/LoD integration, POA POA deltas not consistently | Require explicit POA-delta documentation with
period planning re-apportionment, scenario | shown, SEE/LoD substitution | evidence sources (e.g. ‘Region B: 0.25 = 0.15
and scenario re- re-segmentation. lacks validation, missing POS | due to Team 3 SEE/LoD + clue X’), standardise
weighting. framework, weak evidence- | trigger documentation, reinstate POAXPOD=POS

to-decision linkage. or justify SEE/LoD equivalence to align with
international best practice.




Table 3: Information management and situational awareness across the training documents.

Course

Core focus

Key competencies and

Assessment gaps/issues
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Recommendation and implications

practices

MLSO Builds conceptual | Distinguishes coverage vs No formal intelligence cycle, Retain conceptual grounding, reinstate
literacy in detection, narrative debriefs, inconsistent traceability, coverage-detection distinctions, uses
probability early CIMS-style intelligence limited standardisation of MLSO narratives to teach the rationale
documentation and | thinking. outputs. for structured intelligence practice and
information quality. reliability awareness.

MTIR Rapid capture and | Identifies IPP direction of travel | Informal handovers, no Introduces a standard Intel Card (IPP
relay of first-period | LPB cues hazards and clues, standardised intel card, scenarios clues with confidence LoD notes
information. updates IMT rapidly. missing provenance/ hazards), requires confidence grading, link

confidence ratings, visuals maps/visuals to interpretive notes.
disconnected from reasoning.

ESP Establishes a full Structured collection—analysis— | Weak evidence linkage for POA | Include POA-delta tables with evidence
intelligence cycle dissemination rhythm, SEE/ changes, missing provenance, | citations, adds credibility/confidence
and evidence- LoD-based debriefs, POA re- inconsistent bias/confidence grading, embed ‘decision test’ lines, provide
driven updates. apportionment, bias awareness. | grading, visuals unexplained. worked SEE/LoD->POA->POS examples, tag

doctrine with provenance sources.

LPB cues, hazards and task status and formed the basis
for extended planning. ESP linked debrief evidence to

scenario re-weighting and POA reallocation using SITREPs

to maintain a Common Operating Picture (COP) while
recognising analytical bias risks.

This progression reflects broader changes in emergency

management intelligence practice. When MLSO was

introduced in 2007, national intelligence doctrine was still

developing and drew heavily on military models (NZFC

1998). ESP reflects a mature understanding of intelligence

requirements, though it rarely cites provenance or

contemporary intelligence standards (NZSIS 2025), which

why priorities changed. These gaps limit internal decision
rigour and limit inter-agency confidence.

Several practical improvements could address this.

Planning products could include POA-delta tables with
supporting evidence and confidence grading. MTIR would
benefit from a standardised intelligence card summarising
IPP scenarios, key clues, coverage notes and hazards.

ESP could include worked examples demonstrating SEE/

LoD—>POA—>POS reasoning and doctrinal updates should

clearly identify evidence sources.

These refinements would better link evidence capture,

analytical reasoning and doctrinal learning, combining

weakens methodological transparency. MLSO’s conceptual depth, MTIR’s operational speed and

The most consistent weakness across all courses was ESP’s emerging evidence-led planning framework.
traceability. IAPs and SITREPs rarely show explicit
evidence—>POA->tasking logic. SEE/LoD thresholds lack
citation, confidence/bias grading is inconsistently applied

and visual products often lack interpretive notes explaining

Inter-agency coordination

The progression from MLSO to MTIR to ESP reflects a
steady strengthening of inter-agency coordination in

Table 4: Inter-agency coordination across the training documents.

Course

Core focus

Assessment gaps/issues

Key competencies and

Recommendation and implications

practices

MLSO Establishes whole- | Explains Narrative emphasis, few shared | Retain governance framing, embed
of-operation activation—>demobilisation | products, unclear data flows standardised coordination outputs
governance and lifecycle governance and partner requirements. (distribution lists contact logs), clarify evolving
partner integration | structures and partner partner roles across phases.
framework. interfaces.

MTIR Rapid operational | GSMEAC briefings IPP LPB | External partner needs Add Coordination Checklist to GSMEAC,
clarity and initial and Bike Wheel outputs often implicit, handovers standardise distribution logs, include partner-
coordination in first | establish shared picture. inconsistently defined, template | specific tasking hooks to improve readiness
period. divergence reduces traceability. | and auditability.

ESP Sustained IAPs/SITREPs structured by | Still references CIMS 2nd Ed Update to CIMS 3rd Ed (2019), include
multi-agency CIMS functions; maintains | (2014), limited interoperability, | Concordance Header (period version
coordination COP across IMTs/EQOCs/ missing POA justifications and distribution), require POA justification notes
aligned with CIMS. | ECCs. partner triggers. with SEE/LoD sources, add emergency service

organisation support requirement boxes in
IAPs to improve cross-agency confidence.
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search and rescue training, though consistency and
traceability remain uneven. ESP aligns most closely with
CIMS by embedding recognised roles and functions, multi-
period planning and products, such as SITREPs and IAPs
designed to interface with IMTs, Emergency Operation
Centres (EOCs) and Emergency Coordination Centres
(ECCs) (see Table 4). However, the reference imagery

is still drawn from the CIMS 2nd Edition (New Zealand
Government 2014) rather than the 3rd Edition (New
Zealand Government 2019). MTIR delivers rapid clarity in
the first operational period through structured briefings
and tasking outputs yet often leaves inter-agency handover
details, such as what information is required, by whom
and in which format, implicit. MLSO, by contrast, provides
an end-to-end governance framework but relies more on
narrative than on transferable, standardised products.

Each framework contributes meaningfully to coordination.
ESP’s strength lies in its alignment with the CIMS, providing
emergency services organisations with familiar structures
supported by SITREPs that sustain a COP. MTIR adds early-
phase operational clarity through GSMEAC briefings, LPB
analysis and Bike Wheel outputs, which provide rapid
context for response action. MLSO remains foundational,
defining how operations progress from activation through
demobilisation and situating coordination within broader
governance structures.

Despite these advances, several weaknesses persist. MTIR
products rarely specify which agencies should receive key
outputs or when. Template divergence across SITREP and
IAP formats continues to slow interoperability and decision
traceability is inconsistent, with few IAPs recording POA
deltas or source evidence. Such exclusions undermine
auditability and make it difficult for responding agencies to
reconstruct planning logic.

Several low-friction changes could strengthen coordination.
To reduce template divergence, IAPs and SITREPs

Table 5: Communications across the training documents.

should include a shared concordance header, such as

a standardised top strip with period, version, author
distribution list and contacts to add interoperability even

if layouts differ. Decision traceability can be improved by
requiring a short justification of each POA change per region
or segment referencing SEE/LoD and clue logs. Notifications
and requests for additional support from emergency service
organisations should also be made explicit within IAPs, with
boxes that specify which agencies must be notified under
what conditions, and by what method.

Communications

Communication practices have improved progressively
across MLSO, MTIR and ESP but timeliness, interoperability
and auditability remain uneven. MLSO contributes by
situating communication within the whole-of-operation
narrative emphasising documentation and handover
discipline. However, it relies heavily on narrative logs
rather than standardised items that can be readily shared
across agencies. MTIR excels in the first operational
period by delivering fast, structured GSMEAC briefings,
early communication checks, frequency and channel
assignments and clear sked timings. ESP extends this by
embedding SITREP rhythm and multi-period distribution,
providing mechanisms to sustain the COP. However, gaps
persist and many ESP packs still lack clear version control,
distribution logs and explicit hooks for public information
coordination (see Table 5).

Each of the 3 streams offer strengths that are critical
for effective operations. MLSO plays a foundational role
by reinforcing why communication results must survive
staff turnover and withstand external scrutiny, situating
communications within governance and accountability
frameworks. MTIR’s crisp GSMEAC briefs and simple
message discipline means tasking in the first operation
period is rapid and coherent, supported by early checks

Course | Core focus Key competencies and Assessment gaps/issues Recommendation and implications
practices

MLSO Embeds
communication
within governance
and accountability

frameworks.

Emphasises
documentation discipline
and communication
continuity across shifts.

Narrative logs dominate, poor
interoperability, plans not easily
shared.

Retain governance framing, introduce
structured comms templates (versioned logs
distribution records), reinforce auditability
and cross-agency shareability.

MTIR Tactical GSMEAC briefings comms
communication checks clear skeds rapid
discipline and speed | tasking clarity.

in first operational

Incomplete tasking traceability,
inconsistent SITREP/IAP radio
logs, weak redundancy planning.

Standardise task trace log,; ensure key
transmissions recorded in SITREPs/IAPs,
include redundancy plans and partner-
aligned communications templates.

period.
ESP Sustained Structured SITREPs Missing version/timestamp Enforce version control and distribution logs,
multi-period multi-period distribution controls, interoperability gaps, ad | align comms plans with partner agencies,

communication
supporting a COP

integration with Public
Information.

hoc public communications, weak | formalise public information role, embed
message-to-decision traceability.

evidence transmission records in SITREPs.




and channel assignments. ESP introduces greater structure
with regular SITREPs designed to maintain a COP and
integrate updates for public information and partners
within the planning cycle. These strengths establish a
foundation for effective communication, but uneven
adoption undermines consistency.

Several weaknesses compromise the strength of
communications. Across all streams, IAPs and SITREPs are
sometimes distributed without unique version identifiers,
timestamps or distribution logs. This leaves supporting
emergency service organisations uncertain about which
document to act upon. Interoperability also appeared
problematic. While communication plans, channel plans
and call signs exist, they do not always align with supporting
emergency service organisations formats, requiring
translation at critical moments. Tasking traceability is
another gap. Evidence and information shared by radio are
not consistently captured in SITREPs or IAPs, limiting the
audit trail between field evidence, search clues, and planning
decisions. Redundancy is inconsistently addressed with
backup channels, relay points and loss-of-communications
procedures rarely standardised or rehearsed.

Safety and risk management

Safety and risk management appear consistently across
MLSO, MTIR and ESP, although integration and auditability
vary. MTIR is strongest in the first operational period,
emphasising rapid hazard identification, concise safety
briefs and immediate controls that enable decisive action.
ESP extends this into multi-period planning, embedding
risk sections in IAPs, medical and rescue contingencies and
integrating fatigue, demobilisation and CIS considerations.
MLSO provides a broader conceptual framework linking
safety to activation operations and demobilisation,
although its guidance remains largely narrative and
inconsistently templated (see Table 6).

Table 6: Safety and risk management across the training documents.

Course | Core focus Key competencies

and practices

Assessment gaps/issues
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Each framework contributes strengths. MLSO situates
safety within governance and lifecycle management, MTIR
provides tactical clarity through GSMEAC briefings and
stop-work authority and ESP embeds safety within the IAP
cycle reinforcing risk as a continuous process. However,
gaps persist that reduce traceability and accountability.
IAPs rarely document why risk ratings change, such as river
rise, treefall or reduced LoD/POD in hazardous terrain, and
field evidence is seldom linked to later control measures.
Fatigue and supervision exceptions for night or technical
operations often lack written justification and CIS protocols
vary in clarity and timing. Dynamic hazards, like weather
or flooding, are noted in SITREPs but rarely include explicit
thresholds for halting or adapting tactics.

Overall, while MTIR and ESP demonstrate progress towards
structured safety integration, inconsistent documentation
and weak evidence linkage limit auditability and
organisational learning.

Logistics and resources

Logistics and resource management are evident

across the MLSO, MTIR and ESP although visibility and
auditability remain uneven. MLSO provides an end-to-

end administrative framework, situating logistics within
governance and demobilisation processes but relies heavily
on narrative guidance rather than standardised, data-rich
templates for inter-agency accountability. MTIR is strongest
in the first operational period, enabling rapid mobilisation,
team tracking and equipment checks. ESP extends logistics
into multi-period planning, addressing personnel rotations,
staging supply and facility management although links
between tasking outputs coverage verification and re-task
readiness remain inconsistent (see Table 7).

Each framework contributes strengths. MLSO establishes
whole-of-operation traceability, MTIR enables rapid early
resourcing through clear team identification and call-out

Recommendation and implications

MLSO | Conceptual framework | Embeds safety through | Narrative style, lacks structured Retain lifecycle framing, convert to
linking safety to full lifecycle, links risk | operational guidance for dynamic | structured templates linking hazard
activation operations | to governance and risk decisions. identification controls and verification,
and demobilisation. documentation. emphasise governance accountability and

risk traceability.

MTIR Tactical safety: rapid GSMEAC safety briefs, | Weak risk traceability, rationale Add risk change log in IAPs showing cause-
hazard identification stop-work/re-task for changing risk levels seldom and-effect, tie SEE/LoD data to evolving
and immediate authority, rapid control | recorded, fatigue and supervision | controls, require written justification for
controls in first period. | implementation. exceptions not justified. deviations from standard protocols.

ESP Institutionalised Safety embedded in Risk changes lack rationale or Include explicit evidence-based action
risk management IAPs, includes medical | evidence, thresholds for action thresholds in IAPs (e.g. ‘Cease ops if river
across multi-period fatigue demobilisation | rarely stated, CIS triggers unclear. |> 1.2 m or forecast wind > 60 km/h’), link
operations. and CIS elements. hazard evolution to field intel, formalise

CIS escalation criteria and risk-justification
statements for transparency.
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Table 7: Logistics and resources across the training documents.

Key competencies and | Assessment gaps/issues Recommendation and implications
practices

MLSO End-to-end governance | Links logistics to Narrative-heavy guidance, Retain lifecycle framing but adopt standardised
and administrative governance cost low visibility of real-time templates (asset registers cost logs

logistics from activation | recovery and status, lacks structured demobilisation records), emphasise traceability
to demobilisation. documentation. multi-agency tools. auditability and financial accountability.

MTIR Rapid mobilisation and Weak linkage between Standardise post-task reports with GPS/SEE/
operational supportin deployment and coverage LoD data, use readiness dashboards for teams/
the first period. evidence, limited turnaround | equipment, anticipate POA shifts for proactive
monitoring, reactive posture. | staging.

Fast call-outs safety
checks team tracking
scheduling.

ESP Multi-period logistics Manages rotation Resource tables lag behind Synchronise logistics planning with POA
and team welfare medical transport and POA priorities, bottlenecks updates, visualise readiness and turnaround,
integration. facility support, embeds | untracked, ad hoc standardise demobilisation and welfare logs,

demobilisation planning. | procurement. add lightweight procurement tracking actions

and CIS follow-ups.

tracking and ESP integrates logistics into the IAP cycle,
aligning personnel relief, transport and medical support
with operational phases. Together, they form a layered
logistics system though not yet a fully auditable one.

Significant gaps persist. Task debriefs often lack GPS tracks,
photographs or LoD/POD data. This limits how planning
can verify coverage or determine re-task readiness.
Resource tables within IAPs frequently lag changing POA
priorities, creating mismatches between search focus

and available assets. Turnaround times between team
recovery, equipment servicing and redeployment are rarely
monitored, obscuring obscuring operational bottlenecks.
Demobilisation tracking and procurement for extended
operations also remain inconsistent.

Overall MLSO, MTIR and ESP demonstrate improved

logistics discipline but further refinement is required
to achieve reliable traceability, real-time visibility and
proactive resource management across multi-agency
search and rescue operations.

Continuous improvement

Debriefing is a consistent feature across MLSO, MTIR and
ESP although its depth and influence on planning vary (see
Table 8). At its most effective, debriefs capture objective

Table 8: Continuous improvement across the training documents.

evidence, such as SEE/LoD feedback, GPS tracks and
photographs and translate these into clear rationale for
POA changes in subsequent IAPs. This creates a learning
loop where evidence informs planning (Somerville and
Chatzipanagiotou 2015). When treated as optional or
purely narrative, however, lessons remain anecdotal and
rarely influence doctrine (Kikkawa and Mavin 2017).

Each framework contributes differently. MLSO provides
the strongest theoretical foundation, embedding the
POAxPOD=POS framework and legitimising structured
debriefing although its application often depended on local
practice. MTIR prioritises rapid evidence capture but does
not require formal LoD or coverage verification fields. ESP
introduces a multi-period learning cycle, such as tasking
debrief, SEE/LoD input, POA update and IAP revision.
However, sources of change are frequently implicit and
POA adjustments inconsistently documented. This limits
planning transparency and inter-agency confidence.

A recurring weakness in MTIR and ESP is the absence of a
documented evidence base explaining why changes occur.
Without cited sources, doctrinal updates appear qualitative
complicating inter-agency interpretation and limiting
course refinement (Neelen and Kirschner 2020). Training
therefore risks reinforcing routine practice rather than

Key competencies and Assessment gaps/issues Recommendation and implications
practices

MLSO Establishes the Embeds POAXPOD=POS, Debriefs inconsistently applied, | Retain MLSO’s conceptual base, make
theoretical foundation | legitimises debriefing, limited structured evidence debriefs mandatory, link findings directly to
linking probability to promotes lessons learned. | use, lessons not integrated. planning and doctrinal updates.

search effectiveness.
MTIR Rapid evidence
captured in first
operational period.
ESP Embeds iterative
learning across
operational periods.

Missing POD/SEE/LoD fields,
weak POA rationale, narrative
over evidence.

Standardise debrief forms, include
POD/SEE/LoD and POA deltas, require
documented rationale for planning changes.

Collects clues coverage and
task outcomes, supports
quick tactical learning.
Links task—debrief-POA
update—IAP revision,
integrates SEE/LoD data.

Evidence sources often implicit, | Mandate evidence citation for POA shifts,
POA inconsistently recorded, embed before/after POA tables, train
weak doctrinal traceability. planners in evidence-to-decision logic.




measurable improvement, leaving practitioners vulnerable
to cognitive biases such as the Dunning—Kruger effect
(Dunning 2011; Peake et al. 2020).

While MLSO, MTIR and ESP advance debriefing practice,
they do not consistently close the loop between evidence
capture, planning adjustment and doctrinal learning.
Embedding explicit evidence trails in debriefs and IAPs,
supported by stronger analytical training, would help
convert continuous improvement from aspiration into
demonstrable system performance (Cooper et al. 2003;
Slavin 2020).

Discussion

This study analysed how land-based search and

rescue training doctrine in New Zealand has evolved

by comparing MLSO, MTIR and ESP. Using 8 domains
drawn from SAR exercise evaluation findings, the study
examined how training content, tools and decision-
making approaches have changed over time. Overall, the
results show stronger structure and interoperability, but
weaker analytical depth, evidence traceability and use of
probability in decision-making.

Competencies analysis

The IMT competency framework outlines requirements
across personal attributes, planning processes, operational
knowledge and continuous improvement. When assessed
against MLSO, MTIR and ESP, there was strong alignment
in many technical competencies. MLSO introduces deeper
application of search theory, probability calculations and
decision-making. MTIR builds competence in early incident
management, including scenario development, tasking and
the use of LPB. ESP extends these competencies into multi-
operational period planning, incorporating scenario ranking,
SEE and structured handovers. Together, these courses
address most of the technical and planning skills expected.

A notable shortfall related to continuous improvement and
organisational learning, which are explicit requirements
within the IMT competency framework (New Zealand
Government 2019; NZSAR 2020a 2020b). While the
courses acknowledge debriefing and evaluation, guidance
is conceptual. There is limited practical instruction on
capturing, analysing and translating debrief findings into
changes in plans training or doctrine. As a result, post-
operation learning is often treated as an informal or local
responsibility rather than a structured IMT function.

This limits the ability of IMT members to demonstrate
competency in closing the learning loop between response
and preparedness and weakens evidence of compliance
with competencies relating to lessons identified and
continuous improvement (Neelen and Kirschner 2020).

The competency framework also expects capability in
urban and suburban search contexts, including passive

» RESEARCH

search techniques and the application of LPB beyond
wilderness environments. However, current training
materials remain strongly wilderness-focused. Without
additional learning, IMT members may not fully meet
competencies relating to suburban search operations
(Young and Wehbring 2007; Koester 2008).

Overall, MLSO, MTIR and ESP provide a strong technical
foundation, but additional training is required in areas
such as suburban search organisational learning,
personal wellbeing, volunteer conduct, media awareness
and function-specific development to fully meet the
competency framework.

International best practice and traceability

Contemporary search management doctrine emphasises
traceability from evidence to decision. International
frameworks, such as the United States National Search
and Rescue Supplement (United States National Search
and Rescue Committee 2020), the United Kingdom'’s

SAR strategy (JESIP 2024; UKSARC 2025) and Australia’s
National Search and Rescue Manual (AMSA 2025),

all expect analytical judgements, particularly POA
adjustments and POD decisions, to be explicitly recorded,
sourced and reproducible. This documentation discipline
supports accountability and allows planners to reconstruct
the reasoning behind operational decisions during multi-
agency reviews.

Several common practices define international best practice.
Version-controlled planning products, including IAPs,
SITREPs and probability logs are treated as analytical records
rather than administrative outputs. Evidence sources are
embedded within tasking documentation with POD or
coverage data linked to region identifiers and timestamped
debriefs allowing residual POA to be independently verified
(JIBC 2018; USCGRDC 2025). Bias control and confidence
grading are also incorporated into analytic processes,
helping decision-makers assess the strength of evidence
across operational periods (JESIP 2024).

These practices provide a useful benchmark for

New Zealand search and rescue training materials.

MLSO introduced documentation discipline and the
POAxPOD=POS framework but relied largely on narrative
reasoning. MTIR improved operational clarity but provided
limited mechanisms for linking field evidence to revised
planning assumptions. ESP integrated intelligence products,
such as SITREPs and intelligence cycles, yet lacks the explicit
provenance statements and POA or SEE/LoD records
common in international systems. As a result, the logic of
decision-making is often implicit rather than auditable.

This gap matters because traceability supports learning,
evaluation and operational defensibility. Aligning this
doctrine with international practice would require modest
adjustments, including embedding evidence references
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within planning products, adopting confidence or bias
grading and recording POA changes alongside their
supporting evidence. These measures would strengthen
transparency, improve analytical continuity and bring
search and rescue documentation closer to international
standards (New Zealand Government 2014).

SEE/LoD versus POD: incomplete equation and
evidence deficit

A recurring weakness within contemporary search and
rescue doctrine is the partial replacement of POD with
the SEE and LoD frameworks without clear evidential or
mathematical justification. In classical search theory, POS
is derived from the complete relationship POAXPOD=PQOS,
where each variable is empirically or probabilistically
estimated (Koopman 1946; Frost and Stone 2001; Cooper
2003; Koester 2008; Perkins 2013; Stoffel and Stoffel 2017).
Current materials substitute SEE/LoD as proxies for search
performance but do not quantify how these measures
relate to detection probability or success outcomes. As a
result, the relationship between search effort, likelihood
of detection and probability of success becomes implied
rather than demonstrable.

International search and rescue systems in the United
States, Canada, the United Kingdom and Australia treat
POD as an estimable and auditable parameter, often
calculated using coverage factors derived from sweep
width, effort and search area (JIBC 2018; USCGRDC
2025; AMSA 2025; UKSARC 2025). Where empirical data
is limited, assumptions are documented and traceable
through calculation logs or planning tools.

By contrast, the SEE/LoD framework used in ESP and
MTIR offers operational simplicity but reduces analytical
transparency and limits third-party verification. Without
validation studies linking SEE/LoD categories to measurable
detection outcomes, the framework remains evidentially
unsupported. Re-establishing a quantified link between
SEE/LoD and detection probability through field trials,
retrospective analysis or retention of POD within the
POAxPOD=POS framework would restore methodological
completeness and align New Zealand’s doctrine with
internationally validated practice.

The Bike Wheel Model: current state and
required fixes

The Bike Wheel model was one of the most effective
teaching tools introduced in the MLSO courses (SARINZ
2007). At its core, the model provided a structured yet
flexible framework for reflex tasking, a cognitive map that
connects LPB, terrain analysis and operational sequencing
(see Figure 1). The outer rim represented the search
environment, sectors, regions and terrain features, while
each spoke represented a decision pathway or hypothesis

to be tested. The hub symbolised information flow and
coordination, ensuring that clues, information and team
feedback were continuously centralised.

What made the original version sophisticated was its
balance between simplicity of presentation and conceptual
depth. It integrated behavioural probability, operational
tempo and evidence feedback within a single visual
metaphor. MLSO taught it not merely as a mnemonic, but
as a dynamic model of search reasoning, a way to visualise
hypotheses, prioritise sectors and control information
loops under uncertainty.

In MTIR version 2024, the model was modernised but
faithfully preserved in intent (see Figure 2). The adaptation
correctly linked the Bike Wheel to CIMS functions and to
the speed—>efficiency—>thoroughness progression showing
how planners could cycle through rapid hypotheses in the
first operational period before shifting to evidence-driven
refinement. MTIR’s depiction of wilderness versus urban
variants added valuable context clarifying how the model
scales across different environments while retaining its
cognitive architecture. In this respect MTIR successfully
upheld the original sophistication within an operationally
accessible framework.

By contrast ESP (NZSAR 2021) simplified the Bike Wheel
(see Figure 3). The diagram was retained as a generic
reference to ‘reflex tasking’ but its underlying logic was
stripped of the analytical dimensions that once linked
clues, evidence and scenario weighting. The hub no longer
represented information centralisation, the spokes no
longer corresponded to testable hypotheses and the visual
grammar that once conveyed iterative statistical reasoning
was reduced to a static reminder of ‘where to look first’.

This simplification reflects a limited appreciation of the
model’s theoretical intent, treating it as a static diagram
rather than as an evolving reasoning process. The result
is a version that is easier to teach but detached from

the decision science that gave it meaning. Learners can
reproduce the image, but they are less equipped to apply
the underlying logic of hypothesis testing, evidence review
and iterative re-planning (see Figure 4). This trend mirrors
a broader pattern of conceptual dilution across recent
training materials, where simplification has come at the
expense of analytical literacy.

Re-establishing this level of sophistication would not only
restore the Bike Wheel’s original analytical intent (see
Figure 4) but would also aligh New Zealand’s search and
rescue doctrine with international best practice. Other
international frameworks (e.g. USNSARC 2000; AMSA
2025) emphasise traceable reasoning and transparent
documentation as hallmarks of professional search
planning. Reconnecting the Bike Wheel model to its
evidence-driven foundation would contribute to New
Zealand’s reputation for innovative yet disciplined practice




Figure 1: MLSOQ's Bike Wheel Model (SARINZ Trust 2007).

Printed with permission.

Figure 2: MTIR Bike Wheel Model (NZSAR 2014).

Printed with permission.

Figure 3: ESP Bike Wheel Model (NZSAR 2021).

Printed with permission.
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and allow the model to function as it was conceived: as
a bridge between behavioural insight and operational
planning and a living representation of structured
reasoning under uncertainty.

Conclusion

The longitudinal analysis of Aotearoa New Zealand’s
land-based search and rescue training materials spanning
MLSO, ESP and MTIR reveals a clear progression towards
professionalisation, accessibility and stronger alignment
with the CIMS. Over 20 years, training doctrine has evolved
from a single comprehensive course into 2 specialised
streams of MTIR, which builds rapid competence for the
first 24—36 hours and ESP, which formalises multi-period
planning. This shift has improved role clarity operational
tempo and inter-agency consistency.

This study showed that, across 8 analytical domains,

training structure has strengthened but analytical depth

has declined. In particular, the probabilistic framework
linking probabilities of area, detection and success
(POAXPOD=POS) has largely been replaced by the SEE/

LoD approach without clear validation or demonstrated
equivalence to international search standards. Without a
verifiable detection metric, decision-making and after-action
evaluation become less transparent and harder to defend.

A similar simplification is visible in the evolution of the

Bike Wheel model. The original MLSO version integrated
behavioural hypotheses, search strategy development

and feedback loops. MTIR maintained this reasoning, but
ESP reduced it to a static reflex-tasking diagram. While
accessible, this shift risks producing practitioners confident
in procedure but less prepared for adaptive analytical
reasoning, a pattern noted elsewhere in emergency
management training literature.

Despite these concerns, several strengths remain. MTIR's
emphasis on immediate action, safety and structured
briefings has strengthened first-period discipline, while
ESP reinforces intelligence cycles, multi-period incident
action planning and structured debriefing processes that
enhance interoperability. Safety and responder welfare
considerations are more systematic and post-operation
learning has improved. However, some doctrinal visuals
still reference CIMS 2nd Edition (2014) rather than the 3rd
Edition (2019), suggesting incomplete integration.

Persistent weaknesses include lack of evidence
provenance, uncalibrated SEE/LoD measures and limited
learning-progression pathways, producing a system that is
efficient but analytically shallow. Learners gain confidence
rapidly but risk the Dunning—Kruger effect. Assessments
emphasise form completion over reasoning and doctrinal
updates often lack citation or benchmarking.
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Figure 4: Simplified sophistication of Koester's Bike Wheel applied to SAR scenario (Koester 2014). Printed with permission.

Future reform should retain MTIR and ESP’s accessibility
while restoring analytical rigour. This includes validating
or reinstating the POAXPOD=POS framework, restoring
analytical reasoning within the Bike Wheel model and
entrenching evidence attribution, worked examples and
micro-credentials in probability and intelligence analysis.

Overall, Aotearoa New Zealand’s search and rescue
training architecture has improved operational structure
and interoperability but its analytical foundation
requires reinforcement. Reconnecting evidence with
decision-making would ensure that search strategies and
probability adjustments remain traceable and defensible,
strengthening alignment with international best practice
and supporting an evidence-based volunteer search and
rescue system.
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Introduction

In Australian states and territories, fire and rescue
services agencies (urban fire services, rural fire
services and State Emergency Services (SES)) respond
to the threats posed to individuals, communities,
infrastructure and environments by hazardous
events such as structure fires and collapses,
transport accidents, hazardous materials exposures,
bushfires, storms and floods.! Agency personnel with
responsibilities for responding to emergencies must
make decisions about how to manage the response as
they assess the nature of the threats posed and the
resources available.

In a series of workshops conducted in 2022 by Natural
Hazards Research Australia, a number of priorities were
identified for future needs in the practice and training
of IEM decision-making. These priorities were:

updating and reinforcing knowledge about decision-
making skills and how to develop them
increasing understanding of decision-making
contexts and consequences
building capacity for making strategic decisions and
dealing with uncertainty

+ improving cross-agency and cross-jurisdictional
coordination and planning

+  reviewing and learning from existing research and
tools
developing practitioner decision-making skills
quickly.

1. Depending on the nature of the incident other emergency response
agencies are likely to be involved, notably police and ambulance services.

© 2026 by the authors. License Australian Institute for Disaster Resilience,
Melbourne, Australia. This is an open source article distributed under the
terms and conditions of the Creative Commons Attribution (CC BY) licence
(https.//creativecommons.org/licenses/by/4.0). Information and links to
references in this paper are current at the time of publication.
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Abstract

Effective management of the
response to an incident or
emergency event is critically
dependent on the decision-
making skills of incident and
emergency management

(IEM) personnel. In a series

of workshops conducted

in 2022 by Natural Hazards
Research Australia, priorities
were identified that specified
future needs for the practice
and training of IEM decision-
making. The research in this
paper contributes to the
understanding of how to address
these priorities by considering
the views of a sample of fire and
rescue service personnel about
their agency’s current decision-
making training program and
aspects to improve. This paper
provides findings from 34
semi-structured interviews

with fire and rescue services
personnel in Australia. The
sample comprised 29 men and 5
women. Participants worked in
rural fire services (n=17), urban
fire services (n=9) and State
Emergency Services (n=8). The
findings suggest that there is
need for greater training focus
on emergency management
decision-making, greater use

of exercise-based training
activities, a formal approach to
mentoring and coaching staff
development programs and
mandatory refresher courses
and review exercises to maintain
incident management skills.
Australian fire and rescue
services agencies need to ensure
they are taking a strategic and
holistic approach to emergency
management learning and
development programs.
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To address these priorities, it is important to understand
how people make decisions in IEM, what the challenges for
IEM decision-making are, how decision-making is currently
trained and the opportunities to improve training. This paper
contributes to this broad understanding of decision-making
by considering the views of a sample of fire and rescue
service personnel about their agency’s current decision-
making training program and the aspects to improve.

How people make decisions in IEM

There is a good understanding of the cognitive processes
that underlie IEM decision-making. Over the last 25

years, the cognitive science literature has increasingly
recognised the central role of 2 main types (or systems)

of decision-making: analytical (deliberative) and intuitive
(recognitional) approaches. Together, these approaches
form the dual pathway model® of decision-making (e.g.
Evans and Stanovich 2013; Evans 2019; Stanovich and West
2000). As the name suggests, analytical approaches follow
a structured, deliberative process to weigh up options and
decide on the best choice. This approach assumes adequate
time, information and resources and is thus less practical

in more dynamic, opaque and time-constrained situations
(Steigenberger et al. 2017). In contrast, intuitive (or
recognitional) approaches have developed from observing
how experts make decisions in the real world. A well-known
example of this approach is recognition primed decision-
making (RPD), which outlines how skilled practitioners

use pattern matching to make decisions by comparing the
current situation with their past experiences (Klein 1993). If
the situation is recognised as similar to a decision maker’s
previous experience, then a similar solution may be applied
to resolve the situation. Approaches such as RPD are
generally swift and largely based on the decision maker’s
recognitional (intuitive) cognitive processes (Klein 1999).
When working under low-time, high workload and high-
risk situations, intuitive approaches have the advantage of
using less cognitive resources than analytical approaches.
Of course, the safe and effective use of RPD requires that
the practitioner has suitable relevant experience to use this
approach (Klein et al. 2010).

Consistent with the dual pathway model, recent literature
reviews of the emergency management, military, police,
medicine and other high-reliability organisational domains
have found that most decision-making relies largely on
both analytical and intuitive approaches (Reale et al.
2023; Penney et al. 2022; Perona et al. 2019). Emergency
management practitioners use a combination of analytical
and intuitive approaches, but the emphasis varies
depending on contextual factors such as uncertainty,

task complexity, time available, novelty and resourcing
(McLennan et al. 2001, 2003; Penney et al. 2022;
Steigenberger et al. 2017). As much as 80% of IEM decision-
making is largely intuitive (Cohen-Hatton et al. 2015;

McLennan et al. 2001, 2003; Taynor et al. 1990). Some
contemporary decision frameworks used in the emergency
management sector incorporate aspects of the analytical
and intuitive decision processes discussed. For example,
both the SPAR(CD) framework (Launder and Penney 2023a,
b) and the UK Decision Control Process?® describe analytical
and intuitive processes in the context of the formation and
implementation of goals, plans, actions and review.

An important point to note is that there is often a high
degree of sophistication required by decision makers to
interweave intuitive and analytical approaches to make
sense of incidents and to swiftly develop satisfactory
solutions. A qualitative study of police first-response
highlights the challenging nature of this work noting
the role of ‘a complex and situated mix of intuition and
analysis’ in guiding effective decision-making (Akinci and
Sadler-Smith 2020, p.78). This observation highlights
the challenge for training IEM practitioners to become
effective decision makers.

Penney et al. (2022) and Drummond et al. (2026) note
that some organisations overly focus on one decision
process at the expense of another in their doctrine and
training. Typically, there is an over-emphasis on analytical
processes while neglecting the importance of intuitive
processes. This tends to make the decision-making
process appear more deliberate, rational and reportable
than it is and may cause decision inertia when a swift
decision is required. The appropriate balance of intuitive
and analytical processes with an understanding of the
limitations of each has been a focus of the Australian
National Operational Guidelines on Decision Making
(Bearman et al. 2026; Drummond et al. 2026) and needs to
underpin high-quality decision-making training.

Challenges for IEM decision-making

IEM decision-making is a challenging endeavour because of
the intrinsic nature of the overall response task situation,
typically characterised by one or more situational factors
(Bearman et al. 2024; Brehmer 1992; Brunacini 2002;
Dorner 1980; Flin and Arbuthnot 2002; McLennan et

al. 2017; Penney et al. 2022; Tissington and Watt 2019;
Zsambok 1997):

1. Acomplex, sometimes opaque, hazardous situation.
2. Anuncertain and dynamic threat environment.

3. Potentially uncertain and changing priorities.
4

. Action and feedback loop processes rather than a single
select-and-forget decision.

v

Time pressure.

6. High stakes, often involving immediate threat to life
and/or costly damage to property, infrastructure,
economies and environments.

2. This is similar to System 1 and System 2 thinking described by Kahneman (2012).

3. Version 3.1 (April 2024), available from https://www.jesip.org.uk
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7. Multiple agencies engage so that decision-making is
distributed and effective communication is critical.

8. Multiple stakeholders in outcomes whose goals may be
in conflict.

In addition to these intrinsic challenges to the IEM
decision-making endeavour, Butler et al. (2024) identified 3
challenges arising from the wider societal context in which
decision-making may occur, which are:

the negative effects of stress and fatigue on IEM
decision makers in command roles at large scale
incidents extending over long time periods

inter-operability problems of communication,
coordination and jurisdiction associated with multi-
agency involvement in managing complex emergencies
such as terrorist attacks

ethical dilemmas about where assistance can be
provided and where it cannot where the demands of the
emergency exceed the available response resources.

Training needs and learning strategies

To be able to function effectively in such environments,
emergency services personnel require high-quality
specialised training so they can perform their varied
response tasks effectively and safely (Bearman et al. 2025;
Cohen-Hatton et al. 2015; Flin et al. 2026; Ward et al.
2019). Personnel need to have knowledge about a myriad
of topics such as SOPs (Standard Operating Procedures),
radio communications protocols, forest fire behaviour,
building material performance, hazardous chemical safety.
In addition, they need to have good technical skills such
as use of breathing apparatus, fast-water flood rescue,
ladder safety and non-technical skills such as leadership,
decision-making and teamwork (Bearman et al. 2023;
Hayes et al. 2021).

Organisations need to carefully curate the learning
experiences of their workforce so that these experiences
align with strategic goals and evolving needs (Ford

2021, Mclennan et al. 2024). Ultimately, emergency
management organisations need to develop and maintain
the capability of their personnel to meet statutory
responsibilities, respond to changing hazard environments
(e.g. use of hydrogen as a fuel source) (AFAC 2021),
respond to increases in the frequency and severity of
climate-related incidents (Mach et al. 2016; Pescaroli et
al. 2023), manage the effects of demographic changes in
the workforce and community (Chong et al. 2022) and use
new emergency response technologies (Khanal 2022; Pine
2018). Thus, developing and maintaining robust decision-
making capability is central to an emergency management
organisation’s capacity to effectively and flexibly manage
its statutory responsibilities. It is clear, however, that while
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some emergency management organisations are delivering
high-quality training in some areas, there are gaps in the
provision of training that are not addressed adequately
(Bearman et al. 2024; McLennan et al. 2024).

Four main types of learning approaches can be used to
train and maintain the capabilities of practitioners. These
are formal learning, guided learning, self-directed study
and developmental job experiences (Ford 2021).

Formal training covers the learning programs that an
organisation uses to train and develop its workforce to
meet its needs (Ford 2021). These learning activities

are delivered using face-to-face, online and virtual
instructional environments. Some of these programs
incorporate learning technologies such as computer-
based simulation and augmented reality to create realistic
scenarios for trainees to learn and practice skills safely.
This type of training for emergency management decision-
making was covered in McLennan et al. (2024), offering
suggestions to strengthen the effectiveness of emergency
management decision-making training. Many programs
used by emergency management agencies currently lack
robust non-technical skills training (Hayes and Bearman
2023). Hayes and Bearman (2023) provide guidance on
how to embed non-technical skills in AFAC Public Safety
Training Package units* (and agency training delivery
materials) commonly used in Australia to train emergency
management personnel. Hayes and Bearman (2023)
identified ways to strengthen the content and delivery

of the situation awareness and decision-making topics
described in those units.

Guided learning (Ford 2021) describes the individualised
and facilitated on-the-job training practitioners can
undertake. This occurs when someone new to the role is
paired with an experienced practitioner to observe and
learn practicalities of the job. Guided learning helps to
address the gaps that inevitably occur in formal training
programs and assists new personnel to learn about the
informal aspects of organisational life (de Toni and Noninio
2010). Guided learning can be delivered via one-on-one
coaching (especially for decision-making or leadership
skills) and through supervisory or peer coaching and
mentoring for less experienced colleagues. Coaching and
mentoring are recognised as important to improve the
performance of personnel (Ellinger 2014; Connor and
Pokora 2017; Weinberg and Scandura 2024). Traditionally,
they have tended to be viewed as somewhat peripheral

to traditional training and development activities (Bruce-
Foulds et al. 2016), although they are being increasingly
introduced in workplaces (Ellinger 2014; Ghosh and Ellinger
2024; ICF 2025).

4. The 5 Public Safety Training units are Work in a team (PUATE0O1), Lead a crew
(PUAOPEQ20), Control a Level 1 incident (PUAOPEO12), Observe fire from an
aircraft (PUAFIRO0S) and observe a non-fire emergency (PUAFIR006).
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Self-directed or autonomous learning (Ford 2021) is
learning that is voluntary in nature and is guided by a
practitioner’s own developmental needs and interests to
build their skills and knowledge (Ellingson and Noe 2017).
Organisations can support and encourage this type of
learning by creating a culture supportive of continuous
learning and development. Creating and sustaining a
learning culture aligned to an organisation’s strategic
goals requires considerable investment (Ford 2021). This
includes senior management commitment to creating

and rewarding learning opportunities, modelling such
learning, encouraging collaboration and team learning and
having systems that capture and share learning across the
organisation (Marsick and Watkins 2003). The Emergency
Management Professionalisation Scheme is an example of a
program that supports ongoing professional development
for emergency management practitioners.

Developmental job experiences are created by providing
practitioners with ‘stretch’ job assignments and on-the-
job experiences to expand their knowledge base and skills
range (Ford 2021). Developmental job experiences help
practitioners recognise the gap between their current
skills and knowledge and the requirements of a new or
larger job (Cao and Haromi 2020). This can help motivate
practitioners to acquire new skills and knowledge and
challenge them to try new behaviours to address varied
or novel job demands (Dragoni et al. 2009; McCauley et
al. 1994). The new job demands can help practitioners
develop new ways of thinking given they may be required
to solve challenging problems and make decisions under
conditions of novelty, risk and uncertainty (DeRue and
Wellman 2009). This approach to developing practitioners
has been shown to help practitioners speed up their
learning of non-technical skills such as leadership
(McCauley et al. 2006).

The 4 types of learning can be combined in various ways.
This approach is used widely in emergency medicine

to help less experienced practitioners develop their
knowledge and skills in hospital trauma units (Sims et

al. 2014). The blending of different types of learning has
become a design feature in Australian public service
training and development programs including various
emergency management organisations. Since 2011,

many of these organisations have adopted the Centre

for Creative Leadership 70:20:10 framework to guide the
design of these programs (McCall Jr et al. 1988; Johnson
et al. 2018). The framework describes how training and
development programs should be configured around 3
types of learning activities: experiential, social and formal.
The framework specifies that the program should be made
up of 70% challenging job experiences; 20% informal on-
the-job learning such as peer support, managerial support,

mentoring and feedback and 10% formal training and
learning activities (DeakinCo 2018). However, concerns
have been expressed that Australian Public Service
organisations that have implemented this approach have
not achieved the desired learning outcomes in terms of
transfer of training and managerial capability development
(Johnson et al. 2018).

The technical and non-technical skills required for
emergency management require ongoing maintenance
training to ensure they do not atrophy (Woodman et al.
2021). Without periodic operational use, or exercising,
of trained-for skills, practitioner performance will decay.
Woodman et al. (2021) highlighted how organisations
can use needs assessments and task analyses to identify
aspects of:

(1) when formal instruction may be the best option
(or not) to remedy competency gaps

(2) the profile of who needs to be trained
(3) the content that needs to be taught.

A further issue related to emergency management
decision-making skill maintenance is that not only do
practitioner skills decay over time without use and
systems, protocols, software and social networks change,
thus increasing the importance of regular refresher training
(Woodman et al. 2021).

Organisations need to provide high-quality, ongoing training
and learning opportunities in policies and procedures,
technical skills and non-technical skills that employ a

variety of learning approaches. While many emergency
management agencies provide high-quality training in
policies, procedures and technical skills, training in non-
technical skills (such as decision-making) appears neglected
(Bearman et al. 2023, 2025; Hayes and Bearman 2023; Hayes
et al. 2021). In a recent survey of emergency management
personnel in Australia by Bearman et al. (2025), only a
quarter (26%) of respondents said they had attended formal
training on decision-making. Forty per cent of respondents
said that the training they received from their organisation
had either not improved their decision-making (12%) or
they were unsure whether it had (28%). Nearly 60% of
respondents felt that the approach to operational decision-
making taught during any training was mostly ineffective
(12%) or sometimes ineffective (48%). Nearly a third (29%)
of respondents said that decision-making training rarely or
never changed their on-the-job practice.

This study extends those findings by analysing semi-
structured interview data to highlight the views of a
sample of fire and rescue service personnel about their
agency’s decision-making training program and those
aspects in need of improvement.
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Method

Participants

A total of 34 fire and rescue services personnel
participated in semi-structured interviews (29 men and
5 women). They worked in rural fire services (n=17),
urban fire services (n=9) and SES (n=8). Rural fire services
personnel respond to both bushfires and structure fires.
They also carry out rescues, mostly relating to vehicle
accidents. Urban fire and rescue services personnel
respond to a wide range of emergency events including
home, building and factory fires; transport accidents;
hazardous chemical spills and discharges and rescues
including building and trench collapses and rescues from
heights. SES personnel respond to mostly weather-related
emergencies including flood rescues, storm damage and
fallen trees.

Participant agency role levels ranged from first responders
(operational activities level) to executive role chief officers.
The mean age was 52.9 years (SD=8.40; range 29-67

years) and they reported 23.1 mean years of experience in
emergency response work (SD=9.08; range 5—-40 years). The
roles of the majority were Tactical Level (n=19) followed by
those with roles at Strategic Level (n=10). Three participants
had roles at Executive Level and 2 participants had roles
that were mostly at Operational Response Level (Bearman
et al. 2024; Drummond et al. 2025).

Procedure

The research was promoted nationally by Natural Hazards
Research Australia and AFAC through publications and
social media communications. Participants first completed
an online Qualtrics© survey about their emergency
management decision-making. The survey included an
invitation to opt-in for possible participation in a follow-up
interview. A total of 154 completed surveys were returned,
including 102 agreements to participate in an interview. A
target of 30 to 40 interviews was set to complete the task
within the time limit of the project and participants were
selected to include a representative sample of emergency
management practitioners who were:

from across Australian states and territories

volunteer and career personnel

represented in any of the 4 levels of emergency
management decision-making (operational, tactical,
strategic, executive)

represented a range of emergency management

response agencies (including urban fire and rescue,
rural fire, SES).

Forty interviews were conducted, 34 with fire and
emergency personnel and 6 with personnel from other

» RESEARCH

agencies of police (n=3), land management (n=2) and
ambulance (n=1). The 6 interviews were not included in
the analysis. Participants were invited to respond to 6
interview questions. This paper reports only on responses
to question 6.

Interview protocol questions:

1. To start this interview, it would be helpful to understand
a bit about your background working in emergency
management and your experience in decision-making. In
particular, it would be helpful to hear about your current
role. Could you please tell us a bit about yourself and
your emergency management work?

2. (a) Would you please provide a brief overview of how
you were initially trained to make your emergency
management operational decisions?

(b) What subsequent or ongoing training or
development activities have you undertaken about
operational decision-making?

3. Would you please outline your organisation’s guidance
and policy on operational decision-making?

4. Would you please describe your operational decision-
making practice?

5. Based on your experiences, please outline what you
consider are some of the most significant challenges
to effective operational decision-making in today’s
operational environment?

6. How do you think we can improve the training and
development of emergency management operational
decision makers in roles like yours?

The interviews with fire and rescue service personnel
were conducted by the second author (n=21) and the third
author (n=13) using a video online platform and recording
and transcribing facilities. The transcripts were analysed
by the first author for thematic content following the
procedures for Codebook Thematic Analysis using multiple
coders to achieve accuracy as consensus discussed by
Braun and Clarke (2021, 2022). The analysis was reviewed
by the second and third authors independently and revised
in discussion with the first author. All 3 authors have
extensive experience in emergency incident response
activities, undergoing and providing training in emergency
management decision-making and using qualitative
research investigating emergency management decision-
making. The final consensus resulted in 4 overall training
improvement needs themes being identified: policies,
programs, curricula and activities (see Table 1). Specific
training needs identified are detailed in Table 2.
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Table 1: Agency training and development needs: themes and illustrative examples.

Training and development

Training progr

Training curricula

Training activities

policies

The need for the framework
developed by the organisation
to ensure its overall training
and development program
meets its statutory goals and
responsibilities.

| think we've got to formalise the
mentoring.

What we should have is at
least every 2 year refresher IC
program.

What we can have is a
nationalised approach to
incident command training. Just
work out what we’re going to
agree to and do it.

A coherent schedule of
training and development
arrangements that are
designed to achieve and
maintain the policy-driven

array of personnel capabilities.

Exercises are not given enough
priority in our training regime.

| think it would be good to have
courses that are formal and
some that are informal. Maybe
some mandated.

Without doing interoperability
training there are problems
when you get to large complex
operations where you need
people that actually understand
the capabilities of other
agencies.

A specification of what topics
will be covered across the
spectrum of the training
program.

There should be more organised
study in regard to decision-
making and leadership in
general. A proper course needs
to be made available.

We need to start people on

their incident management and
decision-making training journey
earlier than we do.

There needs to be more training
about cognitive flexibility and
understanding of your working
memory so you understand your
own biases.

How training and learning are
delivered and facilitated in the
various training courses.

Really, it’s about training that
puts people in realistic decision-
making spaces to improve it.

It’s about putting people in a
stressful situation and getting
them to force themselves to go
beyond their natural feelings.

More frequent scenario-based
training exercises, especially
involving more complex types of
incidents.

Get somebody with street
cred, somebody that crews can
look up to and think, ‘Yeah,
that person’s a good Incident
Manager’. Get that person to
model how they manage an
incident.

Ethics

Ethics approval for this research was received from Central
Queensland University (#HREC 024362).

Results

The interviewees identified 48 ways agencies could
improve training and development to enhance IEM
decision-making (Mean=1.4, range 0-3). Table 2

development programs (9 out of 48, 19%). Five participants
(10%) advocated for mandatory refresher courses and
review exercises for senior staff to maintain skills.

There was a degree of consistency across the 3 types

of agencies in training needs identified by interviewees
at the training and development policy level. For all 3,
formally organised mentoring and coaching development
programs were deemed necessary. For both rural and

summarises the initiatives interviewees would like agencies
to implement grouped into the 4 training improvement
needs themes as described in Table 1. The ‘core
businesses’ of the 3 types of agencies differ. As the 3 types
of emergency services organisations selected for this study
respond to different types of emergency events, Table 2
groups interviewee responses separately for each.

The training and development improvements suggested
by interviewees differed greatly in terms of scope and
ranged from the most basic, ‘... we need more practical
drills... Yeah, just get better at that basic firemanship’

to the national, “...nationalise incident command and
make it stick. Take the level of authority away from the
agencies to determine the approach’. Overall, 3 of the
areas recommended for improvement together accounted
for 59% of the total number of proposals. These 3 were
a greater training focus on emergency management
decision-making (10 out of 48, 21%), greater use of
exercise-based training activities (9 out of 48, 19%) and
instituting and formalising mentoring and coaching staff

urban fire services, national approaches to training and
credentialling were nominated by some interviewees.
Some rural fire service and SES interviewees spoke of the
need for mandatory refresher courses for senior managers
to maintain emergency management skills. The most
striking difference among the 3 kinds of agencies related
to desired training activities. Only 2 rural fire service
interviewees nominated particular activity needs. Only
one SES interviewee spoke of a training activity need: (to
have experts from outside the emergency management
sector give presentations). In contrast, 8 (17%) urban

fire service interviewees nominated desired changes in
training activities; 7 about exercises. This reflects the
greater range of incidents that urban fire services are
required to respond to including house fires, factory fires,
building collapses, transport accidents, hazardous chemical
discharges as well as trench and high-angle rescues.

With only 3 interviewees from the executive and 2 from
the operational activities, it can be noted that the former
identified needs in the policy area, the latter in the training
activities area. There were no noteworthy differences
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Table 2: Australian fire and rescue services agencies training needs as perceived by interviewees.

Interviewee
services type

and Australian
state or territory

Rural fire
services:

WA 5
NSW 4
VIC3
SA 2
NT 1

Policy (n=17)

A formally organised
approach to mentoring/
coaching (6).

Mandatory refresher
courses and review
exercises for skill
maintenance (4).

Greater emphasis on
provision of exercise-
based learning
opportunities.

A national approach
to training and
credentialling.

Program (n=6)

Higher priority to
training exercises
(2).

Greater
encouragement/
recognition/
reward for
undertaking
suitable external
courses related
to emergency
management
decision-making.
Online courses
to develop a
range of skills,
both technical/
practical and
non-technical, not
necessarily linked
to promotion.

Curriculum (n=15)

Embed emergency management
decision-making as a topic in training
from initial induction (3).

Increased content focused on decision-
making and leadership.

Increased content on psychological
aspects of decision-making.

Develop standards and training courses
to develop competencies for the
incident management team logistics
function and the air observer function.

Provision of a general model of
emergency management decision-
making.

Greater emphasis on development of
people management and leadership
skills.

Incorporate training modules covering
all the required incident-related skills,
not just those related to the most
encountered incidents.

Activities (n=10)

Greater use of scenario-based
learning opportunities.

Ensure training activities in non-
technical skills are related directly
to those required for incident
management.

Urban fire and
rescue services:

NSW 7
Tasmania 3
Vic 1

A formally organised
approach to mentoring/
coaching.

Mandatory refresher
courses and review
exercises for skill
maintenance.

Nil

Embed emergency management
decision-making as a topic in training
from initial training.

Provision of training in administrative
skills and people management.

Greater emphasis on practical
fireground management knowledge.

Greater emphasis on developing
situation awareness, particularly
information-elicitation skills.

Greater emphasis on scenario-
based learning opportunities (3).

Greater emphasis on exercise-
based demonstrations/modelling
of incident management by
recognised experts.

Greater emphasis on exercise-
based learning opportunities and
with follow-up in operational
activities.

Greater emphasis on TDG/
tabletop-based learning
opportunities with formally
organised appraisal and critiquing.

Need for opportunities/forums
for discussion among peers
about decision-making issues for
personnel development and not
linked to promotion.

Greater use of drills necessary for
good firemanship.

Training exercises and scenarios
need to be more realistic.

SES:
NSW 6
WA 1
Qld 1

A formally organised
approach to mentoring/
coaching (2).

A national approach
to training and
credentialling.

National non-technical
skills competency
training standards with
the addition of guidelines
about modification to
meet local hazard needs.

Need to evaluate
the training
program outputs
in relation to
operational needs.

Need to provide
adequate training
to improve
interoperability
via appropriate
multi-agency
exercises.

Broaden the scope of training in
incident management to consider
impacts of operational decisions for
post-incident recovery.

Content specifically on decision-making.

Content on relevant decision tools/
cognitive aids.

Knowledge and awareness-
expanding presentations by
experts from outside the
emergency management
sector, such as the military and
humanitarian aid.

Note: Figures in brackets indicate the number of interviewees who suggested the change.
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in the patterns of responding by interviewees from the
tactical and strategic incident management levels.

Discussion

The analysis of data was designed to highlight the views

of fire and rescue service personnel about their agency’s
current training in decision-making and those aspects to
improve. This builds on findings by Bearman et al. (2025)
that more than 40% of participants said the training

they had received from their organisation either had not
improved their decision-making or they were unsure
whether it had. In addition, nearly 60% of participants felt
the approach to decision-making taught during any training
was mostly or sometimes ineffective and nearly a third said
that decision-making training rarely or never changed their
on-the-job practice. Focusing on IEM personnel’s opinions
about their decision-making training provides important
information that can help agencies meet industry identified
priorities for decision-making practice and training,
particularly in developing rapid practitioner decision-
making skills and building capacity for making decisions
and dealing with uncertainty.

The data showed a need for greater training focus on
emergency management decision-making as a distinct
skill. This is being addressed by the Natural Hazards
Research Australia project on Enhancing Decision Making
in Emergency Management (Bearman et al. 2024). The
data also showed a desire by participants for agencies to
make greater use of exercise-based training activities and
for more formalisation of mentoring and coaching staff
development programs.

A further topic of note is the proposal for mandatory
refresher courses and review exercises to maintain
incident management skills. Participants whose roles were
in the Strategic Level commented about the challenge

of maintaining incident management knowledge and

skills because of infrequent opportunities to use them.
This issue has been identified in other jurisdictions. For
example, the United Kingdom Fire Service College provides
a course to address this challenge.> Woodman et al. (2021)
cover the issue of skill decay and skill maintenance in a
study of first responders. They outlined some analytical
approaches that emergency management organisations
can use to configure appropriate skills maintenance and
refresher programs for practitioner decision-making and
other non-technical skills based on likely skill decay and
recurrency requirements.

MclLennan et al. (2024) described the value to agencies
taking a strategic (and holistic) approach to the learning
and development of practitioners by framing learning
as occurring through a 4 types of training strategies
framework (see Ford 2021, p.9). That framework

suggests that effectively curating a range of practitioner
learning activities and experiences can create stronger
opportunities to develop decision-making skills. For
example, at suitable incidents, placing a Leading Firefighter
in a Station Officer Incident Controller role while supported
(coached) by an experienced Station Officer combines
guided learning with developmental job opportunities.

Hayes (2018) observed that while there has been a move
towards an integrated approach to the development of
emergency management practitioner skills within fire and
rescue services, there has also been an increasing shift

in responsibility for professional development from the
organisation to the individual. To support self-directed or
autonomous learning, organisations need to ensure they
facilitate a culture and provide resources conducive to this
(Ford 2021). Staff development systems that capture and
enable the sharing of findings from post-operation reviews
are invaluable (McLennan et al. 2024; Marsick and Watkins
2003). Further, developmental job experiences highlight
the importance of fostering learning experiences for
practitioner skills development. Rather than maximising the
number of developmental job experiences, the focus should
be on the fit between the experience and the practitioner’s
individual learning needs (Cao and Haromi 2020).

It is acknowledged that agencies face budgetary
constraints and a balance must be struck between the
costs of training programs and the need to adequately fund
emergency response capability. One of our interviewees
commented:

Our exercising and training regimes are probably not
given enough priority because senior management is so
busy with the business side of things. Not to put too fine
a point on it, the world is run by accountants!

However, agency response capability is highly dependent
on the skills of the responders and this should remain the
focus for emergency management agencies.

Limitations

There are limitations of this study, notably the
generalisability of the results to the wider fire and rescue
services sector. While 34 interviewees came from agencies
from all Australian states and the Northern Territory,
agency annual reports indicate that there are more

than 200,000 emergency services personnel involved in
emergency management across the country. It would not
be appropriate to conclude that the reported accounts of
training improvement needs are necessarily characteristic
of any agency nor of Australian fire and rescue service
agencies in general. Rather, the findings should be viewed
as suggestive of the likely value to agencies of reviewing

5. United Kingdom Fire Service College course Revalidation for Advanced Incident
Command in Fire and Rescue Services (National Operational Guidance Level 3).
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training and development programs to identify and
address issues that would benefit from changes.

Of the participants, only 5 were female, 15% of the

total. While this mirrors broadly the historical gender
balance of the sector and there were no obvious overall
differences between the responses of the male and female
participants, it is expected that this study missed important
IEM training needs specific to the needs of women.

Conclusion

A number of training needs recommended by interviewees
were identified in the data relating to policies, programs,
curricula and activities. The analysis highlights important
topics that emergency management agencies need to
address in their conceptualisation and delivery of training.
In particular, the data showed there was need for a
greater training focus on the decision-making aspects

of emergency management, a desire for greater use of
exercise-based training activities, a formal approach to
mentoring and coaching staff development programs

and mandatory refresher courses and review exercises to
maintain incident management skills. It is important that
emergency management agencies take a strategic (and
holistic) approach to the learning and development of
emergency management practitioners. As McLennan et al.
(2024) noted, ‘The most constructive action for emergency
management organisations to improve decision-making
effectiveness is to undertake critical reviews of current
arrangements for decision-making training’ (p.42).
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Introduction

Emergency events are a part of life and affect
communities on an ongoing basis. For example, the
Major Incidents Report (AIDR 2017, p.3) recorded

9 major incidents in 2016-17 but in the 2024-25
report that number had risen to 40 (AIDR 2025, p.1).
This increasing number of emergency events affects
individuals, communities and the environment in
diverse ways. Thus, emergency managers, response
managers and recovery managers must have the
knowledge, skills and abilities required to ameliorate
the effects of these events.

Emergency management in Australia is undergoing

a process of professionalisation (Dippy 2022, p.72).
Professionalisation of emergency management requires
a range of activities to be undertaken including the
building of extensive theoretical knowledge and
legitimate expertise, application of a code of ethics,
possession of an altruistic commitment to service and
application of a level of autonomy (Peterson 1976,
p.573; Yam 2004, p.979). Certification, education and
training previously explored by Dippy (2020 p.56; 2022
p.68) form part of this process of professionalisation

in Australia. This paper brings together aspects of
previous work on professionalisation and proposes
development of the Australian Emergency Management
Uniform Minimum Dataset. The dataset is a framework
to capture and record emergency event data in a form
that can be used in future research and builds the

body of knowledge required for professionalisation of
emergency management in Australia.

Background

The research undertaken for this dataset development
aimed to determine the human capacities of the
emergency manager in Australia. In obtaining data

for this research, a list of emergency events was
required. From this list, inquiry reports were retrieved

» RESEARCH

Abstract

The professionalisation of
emergency management in
Australia is ongoing. Supporting
that process is the development
of a body of knowledge to
support the new profession.
The body of knowledge for
emergency management
requires that emergency events
are recorded in @ manner and
format that supports ongoing
learning and research. There is
currently no agreed format or
standard for the recording of
emergency events in Australia.
Emerging from research into
the human capacities of an
emergency manager in Australia
is the concept of a minimum
dataset that supports building
the body of knowledge and
supports future research.

The Australian Emergency
Management Uniform Minimum
Dataset is proposed as a means
of standardising the collection
of data related to emergency
events that occur in Australia.

A standardised collection of
data will allow for practitioners
and researchers to identify and
learn from past events and will
support the professionalisation
of emergency management
practice.
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(where possible) to allow analysis and to identify human
capacities. During this collation of research data, the issue
of emergency management event data standards arose. In
short, there was no standard for the collection, collation
and reporting of emergency events across Australia. The
lack of a standard for data has been noted in other sectors
and emergency management is not considered unique in
this gap.

Emergency event data were located in a broad range of
sources including academic and industry websites and
published research. The information located was collated
and examined to determine which emergency events
would form the initial dataset for the research. The
databases selected include Australian and international
sources as there was no recognised Australian
authoritative dataset. Each dataset was found to be
unique with data fields designed to meet the needs of
the owner. There was not a dataset available that met the
professionalisation needs of emergency management. The
databases identified were:

Asian Disaster Reduction Centre (Asian Disaster
Reduction Centre 2018)

Australian Institute for Disaster Resilience Knowledge
Hub (AIDR 2018)

Insurance Council of Australia (Insurance Council of
Australia 2018)

Major Post-event Inquiries and Reviews: Review of
Recommendations (Cole et al. 2017)

The International Disaster Database (Centre for
Research on the Epidemiology of Disasters 2019).

During analysis of the data, it was found there was
duplication of events across databases and details of each
event collected were unique based on the original purpose
of the source database.

This paper presents the Australian Emergency
Management Uniform Minimum Dataset that emerged
upon completion of the analysis. The Australian Emergency
Management Uniform Minimum Dataset brings together
the range of concepts and definitions that emerged from
the analysis into a single dataset that can be captured

and collated to support the future development of
underpinning information that supports emergency
management professionalisation and research.

Research methodology

The underpinning research question examined ‘What
human capacity demands should inform the development
and appointment of an emergency manager?’. A 20-year
period of emergency event inquiry reports was examined.
To undertake the research a list of emergency events was
required from which to obtain judicial and semi-judicial
inquiry reports. The reports were analysed as part of the
research.

Any research undertaken in emergency management is
likely to be based in the first instance on a list of events that
had occurred in Australia. Professionalisation of emergency
management requires information as to the nature, scope
and number of emergency events with a level of authority
to support consistent ongoing learning and research. The
research and ongoing learning aspects are only achieved if
common data are collected alongside copies of the lessons
management or other post-event reports. For the research
conducted for this study, details of the human capacities

of the emergency manager were required, however, other
research needs may need other information. For this
research, a single database had to be constructed as there
was no single authoritative Australian database.

The collection, collation and analysis of the emergency
events was undertaken using Microsoft Excel and pivot
tables. The emergency event inquiry reports analysed for
this research were all judicial or semi-judicial in nature.
Judicial inquiries occur in a legal environment such as
criminal or coronial courts. Semi-judicial inquiries, including
royal commissions and formal legislated inquiries, have a
legally enforceable requirement to answer questions and
provide information. Judicial and semi-judicial inquiries
are conducted for emergency events that have significant
impacts upon communities, based in part on their
complexity or consequences.

To retrieve the lists of emergency events, search criteria
were applied to the databases identified. Search criteria
included the terms ‘Australia’, ‘disaster’ and ‘emergency’ to
collect the broadest range of potential information.

The initial collection of information provided 802 entries.
Data collected for each identified emergency event
included the name, date, location, type, inquiry type,
internet URL and source database. That list of data fields
was expanded to include details of any inquiry identified
and if the report was located and retrieved. The initial
802 entries were categorised by emergency type and
summarised. The emergency type for each event was
determined by examining the event description. In some
instances, an emergency can lead to multiple effects, for
example, a cyclone can lead to flooding. In this case the
original emergency type (the cyclone) was listed as the
category. Any subsequent effects of that emergency (the
flooding) were not used in the collated tables. The results
of the categorisation and examination of the data collected
are shown in Table 1.

In collating Table 1, the issue of dates of events became
apparent. Emergency event dates were identified in many
forms and included the date of onset of the emergency or
a nominated arbitrary date during the event period. This
showed that there was no apparent standard applied to
the recorded date for an event.




Table 1: Initially collected Australian emergency events collated
from multiple data sources 1 January 1997 to 31 December 2017.

All-hazard 11
Bushfire 138
Criminal 5
Cyclone 181
Earthquake 7
Environment 12
Fire 15
Flood 148
Health 21
Industrial 28
Insect infestation

Landslide

Marine 6
Storm 169
Tornado 26
Transport 25
Tsunami 2
Terrorist 1
Total 802

Each entry was re-examined with a view to determine,
as closely as possible, the start date of the event. After
establishing a start date, it was observed that further
refining of the dataset was required. In refining the data,
further clarification of key words applied in the search
process was required.

The originally applied search terms of ‘disaster” and
‘Australia’ returned several results containing events that
affected Australians but did not occur in Australia. These
events included the Bali Bombing in 2005, the Samoa
tsunamiin 2009 as well as cyclones that had been named
when they formed at sea and at a significant distance
from Australia but did not subsequently make landfall on
Australian coastlines. As the research question had sought
events that occurred ‘in” Australia, these external events
were excluded from the final dataset.

The consolidated list contained 11 entries that related to
inquiries conducted in Australia between January 1997
and December 2017. These inquiries were broad-ranging
and examined emergency management issues in general.
However, they had been undertaken because of a series of
emergencies, not a specific emergency. These 11 broad-
ranging inquiries were considered and retained in the
dataset for further review as the data analysis progressed
because their broad nature added to the richness of the
data. They were coded as ‘all hazards’ in recognition of the
breadth of issues examined.

The 11 all-hazard coded events are an important source of
data for the emergency management body of knowledge.
They are retained in the data and included in the proposed
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Australian Emergency Management Uniform Minimum
Dataset in a manner that recognises and differentiates the
data for future research and learning.

The initial result of 802 emergency events between

January 1997 and December 2017 may seem a large
number. The inclusion of insect infestation and criminal
acts may be surprising. However, the number and content
are symptomatic of the underlying issue of emergency
management not being classified as a profession, evidenced
by the lack of consistency of data-recording. Thus, the many
processes applied to the data are a result of having no
agreed data collection nor recording rules for emergency
management. It is possible that any emergency event

can be reported as an emergency or a disaster because

the definitions of those terms are not agreed nor applied
uniformly across Australia. Dates are also not accurately
applied and databases do not apply consistent criteria.

As a result of this first refinement of the data, the total
number of events for analysis reduced from the initial 802
to 706. Many of the data sources had duplicate events
because of the way their dates were recorded (e.g. only
recording events by month and year or using different
dates) or because of different names used to describe the
same event. Each entry was examined and a single date
applied for each event.

The next review of the data considered the description
of each event and more duplicate entries were identified.
These duplicates were marked and subject to 2 rounds of
checking before being removed from the data. As a result
of the identification of duplicates, the number of event
entries for consideration in the research further reduced
from 706 to 457 events, summarised in Table 2.

A body of knowledge is identified as fundamental to

the recognition of a profession (Green and Gates 2014,
p.80; Jensen and Kirkpatrick 2022, p.427; Trofymowych
2007, p.430). For emergency management, part of the
required body of knowledge is a definitive list of events
that could be referred to by emergency managers.

Tables 1 and 2 highlight the lack of a body of knowledge
in emergency management as there is not a definitive

list of emergency events available for use. A definitive

list would include standard data fields, agreed inclusion
criteria and definitions and other data such as copies of
inquiry reports. As emergency management is not yet a
profession, there is no central body to decide on criteria
for how to classify an emergency or a disaster. While some
work is underway and some groups and organisations are
collating data, a definitive list has not been agreed. While
some local and international databases were identified,
there is no agreement about the data fields required or
information collected. This research developed a list of
data fields to collate and examine the data in support of
the research question.
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Table 2: Entries after duplicate events were removed from the initial
dataset for the period 1 January 1997 to 31 December 2017.

All-hazard 11
Bushfire 66
Criminal 2
Cyclone 79
Earthquake 4
Environment 11
Fire 8
Flood 100
Health 12
Industrial 19
Insect infestation 2
Landslide 2
Marine 4
Storm 98
Tornado 21
Transport 17
Terrorist 1
Total 457

The 457 events (see Table 2) did not include details of

any emergency event inquiry reports produced. Further
searches were conducted to identify and locate inquiries
that had been conducted in relation to the event. The

lists of data, inquiries and research papers used in the
development of Table 1 formed the first potential source of
inquiry information and locations. From these data sources
some inquiries were retrieved; others were located from
internet searches. Each inquiry located was downloaded
for further examination.

For this process, no criteria were applied to the type of
inquiry. The aim was to identify and locate any inquiry
that had been conducted for each emergency event in the

Table 3: Emergency events identified that had an inquiry conducted.

data. As a result, 157 events were identified as having had
an inquiry conducted that could be located and retrieved.
Once located, the inquiry type was noted in the database.
The results are shown in Table 3.

For this study, the focus was on judicial and semi-judicial
emergency event inquiry reports. The 157 events (see
Table 3) with inquiries located were reviewed to identify
those that had been subject to a judicial or semi-judicial
inquiry. Judicial or semi-judicial inquiry reports were
required for this research due to their greater level of
rigour. Judicial inquiries were clearly identifiable as they
are led by judicial officers and were predominantly part
of royal commissions, trials and coronial inquests. Semi-
judicial inquiries are those where there is a requirement
to answer questions or provide information, but these are
not conducted within a court-type process. Semi-judicial
inquiries are not always led by judicial officers; the range
of inquirers is broader and the legislative support for the
activity is varied.

Application of the semi-judicial inquiry definition removed
internally conducted inquiries where a staff member or
consultant conducted an internal review. The internally
conducted inquiries and reviews may not have had the
same level of rigour applied to the investigation as an
externally conducted, independently led inquiry.

Examination of inquiries reduced the events from 157

to 63 events for inclusion in the research. The final 63
included 9 of the 11 previously identified non-incident-
specific (all-hazards) inquiries. The remaining inquiry types
spanned a range of inquiry types, thus giving a breadth of
data to inform the research. The updated list with those 63
inquiries categorised is presented in Table 4.

The final 63 events were reviewed and grouped according
to the state or territory jurisdiction in which they occurred.
All states and territories were represented in the final

Emergency type Agency | Independent | Parliamentary | Royal Commission Coronial

All-hazard 9 2 11
Bushfire 1 29 9 1 6 46
Criminal 2 2
Cyclone 1 38 39
Earthquake 1 1
Environment 1 1
Fire 1 4 5
Flood 30 2 32
Industrial 3 2 1 3 9
Landslide 1 1
Marine 1 1
Storm 1 5 6
Transport 1 1 2
Terrorist 1 1
Total 3 118 15 2 2 17 157




Table 4: Emergency events subject to judicial or semi-judicial inquiry.
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Emergency type Independent | Parliamentary | Royal Commission Coronial

All-hazard 7 2 9
Bushfire 11 9 1 6 27
Criminal 1 1
Cyclone 2 2
Environment 1 1
Fire 1 4 5
Flood 3 5
Industrial 2 1 3 8
Landslide 1 1
Marine 1 1
Storm 1 1
Transport 1 1
Terrorist 1 1
Total 28 15 2 1 17 63

dataset with only one event from each of the Northern
Territory and the Australian Capital Territory. The largest
number of inquiries were held in Victoria. The range of
emergency events ensured a broad range of data to inform
the research. The results of the jurisdiction-based analysis
are shown in Table 5.

During data collection, total deaths were captured as this
could trigger a judicial or semi-judicial review. A coronial
review, for example, is usually only conducted where
deaths occur. The 63 events included 485 deaths. As such,
deaths could be considered for inclusion in the minimum
dataset and included in the emergency management body
of knowledge because deaths trigger inquiries.

Some events were subject to multiple inquiries. For
example, the Melbourne thunderstorm asthma event in
2016 was subject to an Inspector-General inquiry and
coronial inquests for each death. This resulted in 88
inquiries being captured for examination in the research.

Table 5: Emergency events for examination broken down by jurisdiction.

The lack of consistent definitions, dates, incident or
emergency event naming and an authoritative database of
emergency event inquiries shows the lack of a consolidated
body of emergency management knowledge.

Ethics

This research received approval from the Charles Sturt
University Human Research Ethics Committee, approval
#H19294.

Findings

The Australian Emergency Management Uniform
Minimum Dataset has been developed to address the
gap identified in collating and providing data to support
this and future research into emergency events in
Australia. The dataset is proposed to contain a standard
set of data fields. The dataset will be able to be collated
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Note: ACT (Australian Capital Territory), Aus Gov (Australian Government), NSW (New South Wales), NT (Northern Territory), Qld (Queensland), SA (South
Australia), Vic (Victoria) and WA (Western Australia).
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as a single page addendum to future emergency event
inquiry reports to support the collection and collation
of consistent data suitable for ongoing continual
improvement and research functions.

The data fields recommended for inclusion in the dataset
include those required to provide for consistency in event
naming conventions, start dates (and finish dates where
appropriate), location details, deaths and injuries, details
of lead and recovery agencies, inquires undertaken and
the location of the inquiry reports. Table 6 shows the
Australian Emergency Management Uniform Minimum
Dataset fields and descriptions. A table format is used

to allow collation of the required data by removing the
description field and replacing it with the required data
once collected.

Discussion

This study showed that the total content of the body of
knowledge for emergency management is not yet agreed.

However, one aspect of that body of knowledge is the
ability to determine the happenings that are being referred
to when describing emergency events. The Australian
Emergency Event Uniform Minimum Dataset provides an
initial standard that can be discussed and agreed across
the emerging profession that will support the standardised
collection of data to support future lessons management
and research.

The need for a uniform minimum dataset

Several reasons for the Australian Emergency Management
Uniform Minimum Dataset arose during the research.
Firstly, there is no agreed source of information for
emergency events in Australia. This research identified
multiple lists of emergency events. The multiple lists are
held by different organisations with no agreed organisation
or repository holding a ‘master list”. There may be further
lists in existence across various emergency management
stakeholders and researchers that were not identified

in this research. The lack of a consistent list of events

Table 6: Australian Emergency Management Uniform Minimum Dataset fields and descriptions.

T

Event type

Used to describe the event type. Where multiple event types arise, the primary causal event should be listed in
line with the description used by the Control Agency naming convention. A single primary event type should be
used. Event types should be selected from either Fire (Urban), Fire (Rural), Flood (Riverine), Flood (Dam Break),
Storm (including severe wind, rain events and associated storm surges), Cyclone, Drought, Earthquake, Landslide/
Landslip, Tsunami, Thunderstorm Asthma, Transport Accident (including Road, Rail, Air), Deliberate Events
(including criminal acts and terrorism events), Cyber (including communications system failures), Technology or
Infrastructure (including statewide blackouts, water system failures), Primary Industry (including animal and plant
disease, marine events), Health (including all forms of human disease outbreak), Industrial Accident, Hazardous
Materials. If the emergency is a multi-event or multi-hazard review then an event type should be chosen to reflect
this or be listed as All-Hazards.

Secondary
consequences

Used to describe the secondary consequences arising from the primary event. Secondary consequences could
include Fire (Urban), Fire (Rural), Flood (Riverine), Flood (Dam Break), Storm (including severe wind and rain
events), Cyclone, Earthquake, Landslide/Landslip, Tsunami, Thunderstorm Asthma, Transport Accident (including
Road, Rail, Air), Deliberate Events (including criminal acts and terrorism events), Cyber (including communications
system failures), Technology or Infrastructure (including statewide blackouts, water system failures) Primary
Industry (including animal and plant disease, marine events), Health (including all forms of human disease
outbreak), Industrial Accident, Hazardous Materials.

Event name

The name of the event as applied by the Control Agency.

Start date

The start date as nominated by the Control Agency.

Start time

The start time as nominated by the Control Agency (*where known).

Control agency

The agency or organisation that had the primary role to control the response to the event.

Location The start location and extent of the event. This may be a street address and may include an area affected via size
or description.

Deaths Any known deaths as reported by the Jurisdictional Police agency.

Injuries Injuries that required transport to a health facility/hospital (*details of subsequent admissions to hospitals or

treatments are not required).

Property damage

A summary of the damage caused by the emergency event (e.g. the number of homes and business premises
destroyed or affected).

Other losses

Describes the nature and value of other related losses (e.g. environmental, business operations, infrastructure and
social capital assets with reported insured loss value).

Level of response

Describes if the event was managed at a local, regional or state level by the Control Agency.

Level of recovery

Describes if the event recovery was managed at a local, regional or state level.

Lessons process

Describes the type of lessons management process undertaken (internal debrief, internal lessons management
process, external independent report, judicial or semi-judicial inquiry).

Lessons process location

Describes if the outcomes of the lessons process are available and the location (URL) or contact point.




constrains the ability to identify opportunities for learning
from previous events. As stated by Santayana (2009), ‘if
you cannot remember the past, you are condemned to
repeat it’.

Secondly, from the lists identified, there was no
information consistency in the data held for each event.
Where some data field names were consistent, the
content of that field was not. The analysis noted many
events with similar but inconsistent names for the
emergency. The analysis noted that some events were
listed in different databases with different start dates.
Some events were listed in the databases even though
they did not affect Australians. A database that included
international emergency events affecting Australia would
be considerably larger and harder to maintain.

Continual learning is supported by lessons management.

A lessons management process is documented in the
Lessons Management handbook (AIDR 2019). The
handbook provides a standardised means of undertaking
and documenting lessons management processes such
that changes to policy, education, community resilience,
response and recovery operations can be enacted.
However, the existence of those lessons process outcomes
is not listed nor recorded. The location of the reports is not
shared. An Australian Emergency Management Uniform
Minimum Dataset will provide a means of recording the
lessons process (including internal reviews) and, more
importantly, the location of the documented process. This
study identified that the availability of reports of lessons
processes was not uniformly available. Only 151 reports
were able to be located for 457 events.

The uniform fields

The Australian Emergency Management Uniform Minimum
Dataset (Table 6) proposes a set of uniform fields to be
collected by agencies and organisations that report on
emergency and disaster events. The data fields contain a
description that should allow for uniform data capture to
occur. The provision of a table allows the initial development
of a uniform list of emergency events. The information
required in the minimum dataset can be obtained at the
time of the event, however, its recording and sharing as

part of emergency event reports will allow for further
information generated to be linked to the one defined
event. Further event information that may arise over time
includes insurance, environmental, social and other recovery
information that is developed and collected after the event.
This data may be collected into a supplementary set of data
in future iterations of the dataset.

Implementation of the Australian Emergency Management
Uniform Minimum Dataset requires a range of actions in
practitioner, inquiry author and academic environments.
Practitioner engagement is required to share the model
and collaborate to develop understanding and acceptance.
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Inquiry event authors, including Inspectors-General of
emergency management, Natural Hazards Research
Australia and Australian state and territory coroners and
those undertaking inquiries such as royal commissioners
will require separate engagement. Other bodies such

as the National Emergency Management Agency, AIDR

and AFAC (Australasian Fire and Emergency Services
Authorities Council) are key organisations that must support
implementation. Authors of the inquiry reports will require
consultation to seek support for the regular publishing of
the minimum dataset as an appendix to their work.

Academic involvement includes research, publishing of
journal articles, national and international conference
presentations and incorporating ongoing feedback.

The academic community would be a large user of the
information contained within the dataset. Engagement by
academia with agencies, organisations and event inquiry
authors will support the collation and publication of the
information in the standardised table.

Foreseeable issues and roadblocks

The lack of profession status means there is no clear

path or model to develop the underpinning knowledge
required. The implementation of the Australian Emergency
Management Uniform Minimum Dataset may face the
same issues and roadblocks as other emerging changes

to the sector. Issues such as inertia and the lack of
understanding of the dataset or its need may arise. Some
agencies or inquiry authors may not support the change
in their reporting practices. Tertiary education models will
need to support this work. These roadblocks and issues
are not unique to this potential model and have been
described by Dippy (2025a, 2025b).

Champions can support the pre-identification of potential
road blocks and issues and identify options to address
them. Champions can support the pre-identification of
potential issues and identify options to address those
issues. Champions can advocate for the dataset in their
respective areas of work. The work of the champions

is not separate from, but integral to the ongoing
professionalisation of emergency management in Australia.

The Australian Emergency Management Uniform Minimum
Dataset can be a catalyst to accelerate the work of
professionalisation. The ability to ‘sell’ the dataset to
practitioners, inquiry event authors and academics is key
to both implementation of the dataset and the journey
towards professionalisation that emergency management
is undergoing.

Conclusion

This paper examined the issue of data consistency that
arose during research into the human capacities of the
Australian emergency manager. The broader research
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identified that there was no central database of emergency
events that is collated across Australia. The databases that
did exist contained inconsistent data entries that did not
allow for a single, consistent and coherent list of Australian
emergency events to be collated and shared.

This paper proposes an Australian Emergency Management
Uniform Minimum Dataset to allow the uniform collection
and collation of emergency and disaster event information.
A uniform dataset will provide consistent, contemporary
data to support improvements in practice and the
development of the emergency managers, response
managers, recovery managers and practitioners in the
emergency management sector.

Proposed development activities supporting the
dataset require agreement of practitioners, authors and
academics and possible changes to databases that hold
this important information.

The Australian Emergency Management Uniform Minimum
Dataset supports the passage to professionalisation and
will require work for implementation across practitioners,
inquiry authors, policy makers and academia. The
implementation work required can be undertaken in
parallel to other professionalisation actions underway.
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Abstract

Equitable access to emergency information

is essential for reducing risks and minimising
disaster impacts for non-English speaking
and culturally diverse communities. Migrant
and refugee groups often rely on trusted
sources within their personal and cultural
networks to receive, interpret and share
critical information during emergencies.

This report documents a ‘Translating and
Interpreting in Disasters’ workshop, delivered
in regional Victoria in 2025 to exemplify how
hazard and response agencies are leveraging
existing networks to amplify emergency
communications and support multilingual and
culturally diverse communities.

We discuss the complex barriers faced by
regional multicultural populations during
disasters, and emphasise the central role

of community connectors in amplifying
official communications. This report aims to
highlight the importance of ongoing agency
community engagement and targeted
training to strengthen resilience and improve
disaster outcomes for regional communities.
Recommendations are provided to inform
future practice, support inclusive emergency
management practices and foster sustainable
community resilience.

Introduction

Multicultural and linguistically diverse
communities often face greater risks during
emergencies due to language barriers, limited
awareness of local hazards and unfamiliarity
with emergency management processes
(O’Brien and Federici, 2020; Ogie et al. 2018;

Xiang et al. 2021). Recurring disasters including
floods, bushfires and the COVID-19 pandemic,
have all illustrated the longitudinal challenges
in ensuring equitable access to information

for multicultural communities in regional
Victoria (Ajak et al. 2024; Ethnic Communities’
Council of Victoria (ECCV) et al. 2023).
Community feedback from these events raised
critical concerns about the effectiveness of
emergency communication approaches and
resources (Wild et al. 2021).

Empirical studies have evidenced the
preference of migrant and refugee
communities to rely on personal, trusted
sources, such as friends, neighbours,
community leaders and bilingual community
members, for emergency information

(Ajak et al. 2024; Atkinson 2023; Ogie et

al. 2018; Piller et al. 2020). Information is
commonly disseminated through established
personal and cultural networks via verbal
communication, telephone contact, or digital
messaging platforms (ECCV et al. 2023). These
‘community connectors’ (Ajak et al. 2024)
operate as ‘bridges’ to connect with those
who are otherwise hard to reach through
traditional emergency communication
channels (Wallace et al. 2019). Community
connectors play a pivotal role, not just in

the provision of translated information, but
also through contextualising advice, building
community confidence and, through this,
enabling safer and better-informed decision-
making (ECCV et al. 2023). Through these
informal networks, community connectors can
positively influence preparedness, response
and recovery efforts in migrant and refugee
communities (Ajak et al. 2024; Atkinson 2023;
Piller et al. 2020).
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Background: the role of community
connectors during the 2022
Shepparton Floods

The Greater Shepparton region was significantly impacted
by flooding in October 2022 (Victoria State Emergency
Service (VICSES 2023). Approximately 900 houses were
inundated by floodwater, and close to 10% of these
properties were partially or completely destroyed or
deemed uninhabitable, causing long-term displacement
amongst the local population (VICSES 2023). The Greater
Shepparton region is culturally and linguistically diverse
(Greater Shepparton City Council n.d.) with more than 17%
of the region’s population speaking a language other than
English at home (Bureau of Statistics 2021). However, flood
warnings before and during the event were only available
in English, and this created considerable challenges for
diverse community groups in accessing, understanding
and using the information provided by official emergency
channels (ECCV et al. 2023). Newly arrived individuals were
found to experience unique hardships during the event
and reported significant fear and anxiety caused by being
trapped in, or surrounded by, rising floodwaters, and not
knowing about evacuation arrangements or how to contact
authorities for help (ECCV et al. 2023).

The 2022 floods in regional Victoria demonstrated the
important role that community connectors play in bridging
communication gaps. The ECCV report highlights that
during the Shepparton floods, newly arrived individuals
and multicultural groups depended heavily on multicultural
community leaders and community connectors for
interpreted emergency information and guidance (2023).
By leveraging their established relationships within
language and ethnic communities, community connectors
advocated for safe evacuations and access to culturally
appropriate support services, directly improving disaster
outcomes for vulnerable populations (ECCV et al. 2023).

A group of local individuals, having played a crucial role
during the disaster, advocated for improved access to
training and support in translation and interpreting (T&l)
to help them perform these functions more effectively,
and professionally. In response to this need, Monash
University, funded by Emergency Recovery Victoria

(ERV) and the Greater Shepparton City Council (GSCC),
developed the Monash University T&I Training Package.
One of the workshops within the broader training package
focused specifically on translating and interpreting during
emergency events.

This report examines the ‘Translating and Interpreting in
Disasters” workshop delivered in Shepparton, Victoria in
June 2025 as part of the broader Monash University T&l
Training Package. The workshop trained local community
connectors on how to access, navigate and understand
critical information contained in official emergency

communications. We first provide background context to
the development of the training workshop and detail the
training workshop activities. We also share learnings from
the workshop, including agency recommendations on ways
to capitalise on community connections in diverse regional
communities to support community response capability,
and enhance local disaster resilience.

‘Translating and Interpreting in
Disasters”: a community-based training
workshop

The ‘Translating and Interpreting in Disasters’ workshop,
was collaboratively facilitated by the Monash T&I program,
the Australian Bureau of Meteorology (the Bureau) and
Victoria State Emergency Service (VICSES). It brought
together experts in meteorology, emergency management,
translation practice and intercultural communication. The
workshop was attended by a cross-section of community
members, representing diverse cultural and linguistic
groups. The workshop began with a presentation about
flood risks in the local area, and an open forum discussion
about participants' previous experiences of local hazards
or emergency events. Participants described previous
emergency events including the 2022 floods and the
COVID-19 pandemic and talked about how they distributed
information by simplifying and translating information from
the TV or radio into short snippets to send to community
members. Through these actions, community connectors
demonstrated how they promoted public understanding
and community safety — confirming the crucial role they
play in disseminating emergency information.

A meteorologist from the Bureau presented technical
weather terminology and defined concepts commonly
used by the Bureau to describe weather patterns (e.g.
riverine or flash flooding) or to explain predicted impacts
(e.g. damaging winds or moderate flooding). Weather
specific glossaries were provided to participants to

note down their own definitions and translations for
weather specific terminology. Participants then worked
collaboratively in their language groups to complete a
practice translation of a major flood warning issued by
the Bureau (Figure 1), putting their new knowledge into
practice. They worked in small groups to translate the
sample flood warning into their own language or dialect.
Participants discussed how best to convey messages and
how to translate non-equivalent concepts, especially

in cases where the use of specialist terms required an
explanation in English in addition to a translation to aid
comprehension.

VICSES staff and volunteers, including Level 2 and 3 Public
Information Officers (PIO) with first-hand experience of

constructing public information and warnings for regional
communities across Victoria, facilitated a session focused




Figure 1: Example translation of a major flood warning completed
by a participant in the 'Translating and Interpreting in Disasters'
workshop.

Image: Bureau of Meteorology

on the recently introduced Australian Warning System
(AWS). The AWS provides a nationally consistent approach
to communicating public information and warnings and
contains clear and practical action statements telling
people what they should do (Australian Institute for
Disaster Resilience n.d.). Facilitators explained how the use
of colours, symbols and levels can guide understanding of
information in a more visual and simplified way. Feedback
from workshop participants was particularly positive,
highlighting the need for further public education to
enhance understanding of common terms and icons.

Participants also learned how to navigate the VicEmergency
website to find localised information (Figure 2).
VicEmergency is the state’s central point for the distribution
of coordinated information and warnings and provides a live
map of incidents including storms, floods and fires across
the state (Emergency Management Victoria n.d.). A key
message emphasised during the session was the necessity
of using the VicEmergency hotline, website or smartphone
app as the central information and warnings platform for all
emergency types across Victoria.

Authentic examples of warnings that were issued through
VicEmergency during the 2022 flooding event in the Greater
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Shepparton region were shown to participants to provide
contextualised learning materials to engage with. Working
in small groups, supported by the Bureau and VICSES
representatives, participants navigated these resources

to locate the critical information, including identifying
locations likely to be impacted, understanding specific
precautionary advice from authorities, and determining the
key pieces of information in a warning that are the most
critical to communicate to other community members
both before and during emergencies. After the session,
participants reported feeling more confident in navigating
the VicEmergency website for locally relevant information.

Agency learnings

The workshop provided an important platform, allowing
community members to share perspectives and
experiences of emergency communication practices and
products directly with the responsible agencies. Agencies
benefited from the engagement activity, gaining insights
to inform service improvements and promote adaptive
and more accessible communication strategies. Key
takeaways for VICSES included a deeper understanding

of which specific terms and concepts, frequently used in
emergency warnings, are difficult to translate for certain
language groups. VICSES staff also noted the importance
of focusing on capacity development, to promote greater
understanding of commonly used emergency management
terminology. For the Bureau, benefits included a greater
appreciation for engaging through existing community
networks and how train-the-trainer methodologies can be
used to foster community capability.

Participants contributed valuable suggestions:

Engaging with community members across all levels,
extending beyond formally recognised leaders, to
ensure broad and inclusive participation.

Maintaining ongoing partnerships with community
connectors to foster trust and responsiveness to
emerging community needs.

Developing linguistic capacity within the community by
disseminating accessible resources including glossaries
and visual aids which are adapted for the needs of
diverse audiences (e.g. digital glossaries).

Providing ongoing education and support to empower
community members in effectively accessing and using
official emergency information resources, including
centralised communication channels, such as national/
regional websites, apps and hotlines.

Prioritising capacity-building initiatives that draw upon
and enhance participants’ existing experiences, skills
and knowledge.

Adopting interactive training formats that encourage
active participation among community members.
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Figure 2: VICSES staff and volunteers demonstrating how to navigate and utilise the VicEmergency website.

Image: Bureau of Meteorology

Advocates have emphasised the importance of

developing more effective and ongoing communication
and participatory relationships between multicultural
communities and emergency management agencies

(AIDR 2020; ECCV 2021). Establishing and maintaining
partnerships with community leaders and connectors
supports timely communication and can build trust
between emergency response agencies and the

wider community (Duckworth 2022). Additionally, this
approach acknowledges the needs and resources that
local communities have that can reduce the impacts of
disasters (Ma et al. 2023). Recognising and harnessing
these community skillsets is paramount for providing more
effective and equitable disaster outcomes and promoting
greater resilience among diverse groups (ECCV et al. 2023).

Agencies involved in the workshop have committed

to using insights from the workshop to guide further
engagement and capacity development across Victoria’s
regional communities. The Bureau is building ongoing
relationships with key partners who connect with and
represent multicultural communities around Australia.
Through initiatives including the Community Preparedness
Program, the Bureau is collaborating with emergency
management agencies and community organisations to
share knowledge and build capacity with multicultural
communities nationally. The aim is to enhance the
accessibility and effectiveness of Bureau products and
services — ensuring they reach all Australians, are clearly
understood and support safe decision-making during
severe weather events.

Conclusion

The Translating and Interpreting in Disasters workshop,
alongside the broader Monash University T&I training
program, is expected to enhance the capacity of local
multicultural individuals to support others within their
cultural and linguistic networks who may be at higher risk
during disasters. Community engagement initiatives and
resilience-building opportunities such as this are crucial to
ensuring non-English speaking individuals and communities
have equitable access to emergency information and
warnings. By specifically targeting those who serve as
community connectors, agencies can improve the accuracy
of information relayed during emergency events, build
relationships and reinforce trust and public confidence in
official communications. Sustained investment of both time
and money in community-led interventions is imperative
for building robust and inclusive disaster management
systems.
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Introduction

Societies internationally are recognising the
urgent need for radical transformation in our
relationships with nature. Our natural world
is changing rapidly and increasing severity
and frequency of disasters are affecting
communities globally. Evidence and insights
from Australia and around the world highlight
the critical role of nature in supporting
spiritual, emotional, physical and psychosocial
recovery after disasters.

The Australian-first Nature-led Community
Resilience (NLCR) Toolkit (Lee et al. 2024a)
and Story Library (Lee et al. 2024b), draws

on the reciprocal connecting and healing

of people and nature in recovering from
disasters, incorporating nature-based
initiatives into disaster resilience. It reinforces
community values and leadership capabilities,
fostering community participation

through volunteering and enhancing local
understanding of disaster risks and resilience-
building measures for nature. It supports
communities to identify, understand, and take
meaningful, informed and collaborative action
in realising their responsibility as custodians
of local natural environments.

A nature and community-led
approach to disaster resilience

Activities that enable more effective and
sustainable disaster recovery for humans and
nature are increasingly being sought by disaster
managers, environmental organisations and
community groups. NLCR has an important
role to play to support disaster recovery and
resilience activities, by helping people and
nature recover together and build resilience in
disasters. This is because disasters can impact
people in many and varied ways: physically,
financially and psychosocially (e.g., fear, loss,
change) (Quinn et al. 2021).

The impact of disasters on nature can also
cause trauma to people through a sense of
loss of their familiar natural environment and
surroundings and agency and control in how
they connect with it. Changes in nature not
only affect the local community but are far
more wide-reaching, because these changes
can affect people from far away, even people
who have never been to the impacted area.
This means that nature recovery, too, can have
wide-reaching benefits (Block et al. 2019).

Disasters can have devastating impacts on
nature, impacting biodiversity, threatened
species, ecosystems and critical habitats (IPCC
2022). Healthy environments and ecosystems
are essential to supporting human health and
wellbeing (Martin et al. 2020). Supporting and
prioritising nature in disasters is therefore
critical to supporting community recovery.

What is nature-led community
resilience?

NLCR is connecting people with nature to
support nature’s recovery, and in doing so
people are supported in their own recovery
and hope for the future. NLCR recognises the
symbiotic and reciprocal relationship between
people and nature. It involves people healing
nature and nature healing people (see Figure 1).

NLCR also galvanises efforts to support
nature, and longer-term shifts supporting
actions caring for nature within and outside
a disaster context. This matters because
communities with connection, direction and
purpose recover more readily than others
(Aldrich 2012).

The role of nature in healing is increasingly
backed up by evidence and practice (Block et
al. 2019; Porter et al. 2023). As more people in
Australia are impacted directly or indirectly by
the escalating disaster landscape, we look for




Figure 1: Nature-led community resilience reflects the reciprocal
relationship between people and nature.

Source: Lee et al. 2024b.

new ways to cope with climate change and its impact on
people and our environment.

The idea of NLCR is not new. For millennia, First Nations
Peoples have embodied a way of being that encompasses
Caring for Country, Healing Country and Walking Together.
Integral to the idea of Caring for Country is that nature
needs people, and people need nature, and that people
have a responsibility to manage Country (Weir et al. 2011).

Many Indigenous and other cultures conceptualise
humans and nature as forming a single balanced and
symbiotic relationship. They view humans and nature as
connected, not separate entities (West et al. 2020); many
people see their wellbeing and identities deriving from

Barred Galaxias parade at Playspace opening, Marysville.

The community saw hope and strength in supporting

nature’s recovery from the bushfires.
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their relationships with both people and nature (Chan

et al. 2016; Quinn et al 2022). These ideas of reciprocity,
interconnectedness and responsibility for Country provide
important foundations for a nature-led community
resilience approach.

NLCR approach benefits people and
nature

NLCR aims to genuinely and meaningfully engage local
communities in nature connection and support human
recovery. It is informed by, and enables, the basic elements
of psychosocial support in disasters (Hobfoll et al. 2007).
These are: generating a sense of physical safety and
promoting calm; enabling connection with others and

the environment; supporting agency through self and
collective efficacy; and instilling hope.

NLCR supports the recovery and resilience of both
human communities and natural ecosystems, drawing

on globally recognised disaster recovery and resilience
principles and trauma-informed practices, alongside local
biodiversity recovery needs (see toolkit for more details).
NLCR activities focus on decision-making, community
engagement, resourcing, working on ground and strategic
learning. NLCR actions should be readily included in
disaster-end environmental recovery and resilience
programs to support impacted communities through
connection to, and care for, regenerating nature.

Incorporating NLCR during the
different phases of disasters

Although it has its roots in recovery, NLCR can be
considered in all phases of disasters. The following roadmap
sets out the general stages of action to incorporate NLCR
before, during and after disasters (see Figure 2).

“The fish are back and so are we!”

In 2009, when environmental teams visited wildfire-affected
areas around Marysville to assess impacts to habitat and
wildlife, and monitor regeneration, it sparked community
interest. The community were offered the opportunity to learn
about the impacted species, participate in recovery efforts,
and connect with one another. Some people chose to help
plant trees to support habitat recovery, and some joined in
setting and checking fish larval drift nets to help identify critical
spawning sites. Some of these events closely involved local
Aboriginal Traditional Owners. They delivered presentations and
talked with people about responsibilities for ‘Country’, and the
concept that we look after Country, and Country looks after us.

The beginnings of NLCR as featured in the NLCR Story Library (Lee et al. 2024b). Image: Fern Hames.
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Good disaster recovery and stronger resilience are directly
influenced by the investment in planning and preparedness
(Australian Government Department of Home Affairs
2018). Before disasters, NLCR activities support
communities to build strong social capital and connections
with each other and nature. This supports communities

in connecting and knowing how to care for their local
environments, and in understanding the mitigation,
adaptation, preparedness and recovery plans in their area.

NLCR response and relief efforts, during and immediately
after disasters, primarily focus on community engagement
about what work is being done to support nature in the
response phase.

Communications should be considered and regular,
sharing impacts, consequences and reassurance (where
appropriate).

There are many NLCR opportunities in early-, medium-
and long-term recovery. Most immediately, it is important
to communicate with communities to alleviate the feeling
of nature as a threat. This needs to happen before finding
a way to bring communities back to nature through
including NLCR in recovery planning and recovery groups,
engaging with communities, offering grant opportunities
for NLCR activities, or implementing NLCR activities with
local communities.

Knowing when to initiate NLCR activities should be guided
by the local context and knowledge of the community

and their recovery journeys; it will not be the same for
everyone. For some, this can be quite early in the recovery
process, for others, it may not be for years.

Eventually, NLCR extends beyond recovery and becomes
the ‘new before’, building resilience, expanding and
delivering sought-after nature-community connection
activities, volunteering opportunities, continued
monitoring, evaluation and publishing learnings in different
formats to help others learn from this experience.

The NLCR Toolkit and Story Library

The NLCR Toolkit and Story Library has been a journey,
decades in the making. The idea of NLCR was more
formally developed and piloted by the Victorian
Government following the 2009 Black Saturday bushfires
(Reeves et al. 2019; Hames 2012). The momentum for
NLCR, and associated learnings, continued to build,
including recovery actions following the 2019-20 bushfires,
where it was also incorporated into grant programs, and
then again as part of the Victorian Government’s Flood
Recovery Program. Consequently, it has yielded insights
from different types of disasters and geographic contexts.

The NLCR Toolkit provides a framework for identifying
opportunities to incorporate NLCR projects in disaster
preparedness, recovery and resilience, and provides

illustrative examples for building human-nature connection
across the disaster phases, to support human and nature
resilience. It has been developed to support any person,
group or organisation that is seeking to meaningfully
support disaster impacted communities and recovery

for people and nature. This may include community and
environment/conservation groups, local, state and national
governments, non-governmental organisations (NGOs)

and not-for-profit organisations (NFPs), Traditional Owner
groups, schools, research organisations and funders.

A range of tools have been developed to support the
development, design and implementation of NLCR
activities including:

templates to support planning and implementing NLCR
activities

practical examples showing groups undertaking NLCR
actions in the different phases of disasters

NLCR research and evaluation overview
NLCR and emergency management principles
mapping NLCR to existing frameworks

NLCR resource hub.

The toolkit is accompanied by the Story Library that shares
brief stories of NLCR initiatives across different contexts,
communities, activities and outcomes. These stories were
developed in collaboration with the stakeholders involved
in developing the toolkit. They provide inspiration and
examples when advocating for funding and planning for
NLCR projects.

Societies internationally are recognising the urgent

need for radical transformation in our relationships with
nature as our natural world changes before our very

eyes. Nature-led community resilience provides a clear
opportunity for communities to be actively involved in
supporting their own resilience and the resilience of their
local environments. This reciprocal relationship recognises
people healing nature, nature healing people.
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Figure 2: Key activities to undertake across the phases of disasters.

Source: Lee et al. 2024b.
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The effects and effectiveness of housing
recovery programmes following major
disasters is explored in this book using

6 major damaging events in India (2001
Gujurat Earthquake, 2008 Kosi River floods),
Thailand (2004 Indian Ocean Tsunami, 2011
Ayutthaya floods) and Japan (1995 Great
Hanshin Awaji Earthquake, 2011 Great East
Japan Earthquake). As such, the case studies
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middle income and high-income countries,
respectively. The review of the disaster effects
was carried out in 2025, which provided
between 14 and 30 years of effectiveness to
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The results are well presented, demonstrating
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role of government, the role of recovery
coordination, land- and settlement-planning
and improving building standards, resource/
assistance packages to households and
sustained capacity building (of stakeholders).
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were the negative effects of governmental
top-down coordination, inadequate financial
assistance to households, the shortfalls

of market-driven programmes and a

lack of capacity building beyond housing
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events reviewed. The analysis carried
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