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EXECUTIVE SUMMARY 

The Bushfire and Natural Hazards Cooperative Research Centre (henceforth referred to as the 
CRC) coordinates a national research effort in natural hazards, including bushfire, flood, 
storm, cyclone, heatwave, earthquake and tsunami. The CRC is undertaking work to quantify 
the value it has delivered as part of its future scoping. SGS Economics and Planning (SGS) has 
been commissioned to undertake this study of the value of the Bushfire and Natural Hazards 
CRC.  

This research project used four stages to assess the impacts of the CRC. The first is a program 
logic mapping, which took an overarching view of the purpose of CRCΩǎ ǊŜǎŜŀǊŎƘ ŀƴŘ ƛǘǎ 
expected benefits. The second phase was a survey of users of CRC research outputs to 

understand how the end users valued the research, how they had put it into practice and 
what they thought could be improved. The third was a series of case studies on specific 
research projects, and the fourth was a cost-benefit analysis, quantifying and valuing the 
benefits identified in other sections.  

FIGURE 1: PROJECT METHODOLOGY 

PHASE 1 
PROGRAM LOGIC and 
BENEFITS OF THE CRC 

PHASE 2 
STAKEHOLDER 
ENGAGEMENT 

PHASE 3 
CASE STUDIES  

PHASE 4 
COST-BENEFIT ANALYSIS 

Program logic mapping 

and description of 

benefits, with research 

examples 

Targeted survey of 

users of CRC research, 

including governments, 

universities, industry 

associations and not 

for profits  

Detailed case studies of 

five CRC research 

programs, high level 

summaries of other 

case studies as deemed 

important by 

stakeholders, and a 

ǎǳƳƳŀǊȅ ƻŦ ǘƘŜ /w/Ωǎ 

involvement in the 

media.  

Quantification and 

valuation of benefits of 

CRC in a cost-benefit 

analysis (CBA) 

Section 2 Appendix 2 and 3 Referenced throughout 

the report, provided in 

their entirety in 

Appendix 1 

Section 3 

Benefits of the CRC 
The benefits flowing to the Australian community from the CRC are many and varied. There 
are also strong links between benefits, and as such, it is useful to map them visually in a 
program logic framework, shown overleaf. 

The three headline benefits of the CRC that generate benefits to end users and the wider 
public in Australia and overseas are: 

Á A large, independent and trusted institution: it delivers reliable information, information 
that is needed, in an efficient manner. 

Á A network of knowledge holders for natural hazards: it enables knowledge sharing, 
collaboration and education of experts at the national and international level. 

Á Higher impact and new research: it delivers information, products, services and tools that 

drive better decision-making, behavioural changes in the community and improved 
disaster recovery. 
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The following diagram outlines how the headline benefits connect with the benefits 
generated to end users and the wider public. 

FIGURE 2: CRC BENEFITS PROGRAM LOGIC MAP 

 

      Source: SGS Economics and Planning 
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A large, independent and trusted authority 

The CRC is a large, independent and trusted authority on natural hazards in Australia. This 
allows the CRC to be an apolitical source of information, to generate research efficiencies and 
bring in its own revenues from its high-quality products and services.  

CRCΩǎ role enables a host of benefits for Australia 
including:  

The goodwill value of the CRC. Goodwill is an 
intangible, but quantifiable, asset that contributes 
to the monetary value of an organisation. The 
success behind the CRC is exemplified by its 
recent three behaviour change projects (Research into Warning Systems, Managing Animals 
in Disaster, and Child-Centred Disaster Risk Reduction) and has been a result of CRCΩǎ 
reputation in the community. The backbone of the research relied on surveys completed by 
the community. The high levels of participation in these projects has been attributed to CRCΩǎ 
brand recognition in the communities they were working in. 

Trusted advice for the community. The CRC provides trusted and reliable information for the 
broader community on natural hazards. The media has recognised the CRC as a trusted 

source to inform their reporting on natural hazards, and especially the recent bushfire. Since 
its inception in July 2013, the CRC has been quoted, referenced or discussed in 1,167 media 
sources. In particular, the number of Australia-based references has more than doubled in 
2019, coinciding with the unprecedented 2019-20 bushfire season. The Ad Value Equivalency, 
or AVE, of the media references to the CRC during this same time period is estimated to be 
$47.94 million AUD. 

FIGURE 3: ANNUAL COUNT OF MEDIA SOURCES REFERENCING CRC: 1 JULY 2013 TO 21 APRIL 2020 

 

Source: Meltwater, 2020. Search terms: Bushfire, Richard Thornton, Bushfire and Natural Hazards CRC  

 

The value is further confirmed by the fact that many users of CRC information rely on this 
source, as there is often no satisfactory alternative. Survey respondents who regularly used 
CRC information were asked about the alternative options for sourcing similar information to 
that provided by the CRC. The results are highly informative. While a broad range of free local 
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and international sources such as academic journals and government agencies were pointed 
to, many responded that they did not know where they could find reliable alternatives. 

Efficient planning and decision-making. Due to the CRCΩǎ ǊŜǇǳǘŀǘƛƻƴ ŀƴŘ ƘƛƎƘ-quality research 
and data, government and emergency services can make decisions and plan more efficiently. 
This saves staff time within government agencies and other organisations.  

The CRC have been the key organisation in coordinating and developing research into 
extreme weather and natural hazards that the Bureau of Meteorology (BoM) use to improve 
their services. This partnership allows the BoM to capture and operationalise new and 
emerging science. Over the past three bushfire seasons (2018- 2020) CRC researchers have 
been embedded into state control centres and agencies to provide a variety of essential 
services. In the 2019 bushfires, New South Wales, Queensland and South Australia state 

agencies requested the assistance of CRC researchers at their respective state operations 
centres (CRC 2019). Each researcher provided advice according to their expertise. 

The Australian Exposure Information Platform (AEIP) demonstrates how research findings 
have been implemented to provide better and more rapid data for decision-making. During 
the 2019/20 bushfire season, the number of exposure reports produced from the AEIP was in 
excess of 14,500 by more than 200 individual users. Western Power, a WA-based energy 
provider, has recently utilised the platform to create 700,000 reports (CRC, 2020).  

The Answering the Call, Recovery Capitals and PHOENIX RapidFire projects are also clear 
examples of this benefit. Additionally, PHOENIX RapidFire is an example of how investment 
made into research now will undoubtedly have impacts on the way natural hazards managed 
and disasters are planned for in the future.  

Valuable inputs into advisory bodies and inquires. Staff from the CRC often present and 
provide crucial evidence and information to advisory bodies and inquiries. CRC staff sit on 
about a dozen advisory boards, and have provided expert advice to 1 Royal Commission, 
5 Parliamentary Inquiries, 5 Independent Inquiries, and 3 general Government Inquiries. 

A smaller burden on public funding sources. Being a large body with a high level of expertise 
on the one topic (natural hazards) allows for efficiencies to be gained in research (as opposed 
to the same research occurring across many separate organisations), and also for the CRC to 
generate its own revenue via its commissioned research program. 

A network of knowledge holders for natural hazards 

Since inception, the CRC has put effort into building a network of knowledge holders. This 
includes the promotion of knowledge sharing and collaboration, educational opportunities for 
PhD candidates and other students, and sharing Australian research globally.  

Collaboration and embedding researchers in practitioner organisations generates more 
effective academic research that better meets the needs of practitioners, improved 
communication between practitioners to researchers and more influential research 
outcomes. The CRC maintains strong collaborative links with organisations on the ground to 
ensure that its research meets the needs of the organisations it is designed to serve. As an 
example, during the Queensland bushfires in November/December 2018, a meteorologist and 

CRC researcher was embedded in the Queensland Fire and Emergency Services (QFES) at 
short notice to map out bushfire spread scenarios. 

The most valuable role the CRC provides consists of the opportunities for networking and 
collaboration with researchers and end users, according to the greatest share of respondents 
(27 per cent). This is closely followed by the CRC providing highly relevant and targeted 
research outputs (24 per cent). 
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FIGURE 4: THE MOST VALUABLE CRC ROLE 

 

Source: SGS Economics & Planning, 2020 

 

The benefits of the CRC as a network of knowledge holders encompass: 

Higher use of research outputs. Having a wide network of both researchers and end users 
means that research outputs are used by a wider array of people and organisations. This 
makes the research more valuable as it reaches more people and is applied more often. As an 
example, the Answering the Call project brought together a collaboration of Beyond Blue, the 
University of Western Australia and Roy Morgan Research to increase the understanding 
around mental health issues in emergency services workers and volunteers. The CRC has 
recently extended this research in a project to develop an approach to maintaining good 
mental health in young volunteers, which will be undertaken by the University of Adelaide in 
collaboration with the University of Western Australia. 

Innovations and research. The knowledge sharing and collaboration enabled by the CRC 
means that innovations and research ideas are generated that would not have otherwise 
occurred if the network of researchers and end users were not working together. An example 
of research that would not have occurred without the CRC is Influencing Behaviour Change, 
which helped close gaps in knowledge on how to influence behaviour during natural disasters. 

Better products for end users. By working with a wider range of experts and directly with end 
users, the CRC generates bespoke and higher impact research outputs than could be achieved 
otherwise. The increased quality and applicability of the outputs are a benefit in comparison 
to the same research happening somewhere else without the same focus on the end user. 
PHOENIX RapidFire, built by the Bushfire CRC, was made specifically for the use of end users 
to aid in planning and bushfire management. It has been built upon by Bushfire and Natural 
Hazards CRC research which has aided in utilisation and accuracy in different landscapes 

across Australia.     

Enables in-kind contributions. The collaboration focus of the CRC sees other organisations and 
researchers contributing in kind to research and other activities. The value of this is 
equivalent to the staff hours and monetary contributions made. The ReCap project benefitted 
from multiple in-kind contributions from stakeholders and end users providing in-kind 
contributions. 

The value of education provided. The CRC has a large program of student research providing 
important educational opportunities for students in natural hazard management in Australia. 
At last count, sixty-one PhD and nine MasterΩs degree students have graduated through CRC 
research programs.  The CRC also provides a central role in building and maintaining the 
capacity and working knowledge of bushfire and natural hazard industry members across 
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dissemination of their research outputs, their calendar of events and conferences throughout 
the year, through to their media presence.  

Advancing global knowledge. The knowledge sharing and collaboration enabled by the CRC 
also reaches internationally. This international reach means that the CRC is adding to the 
global pool of knowledge on natural hazards. For example, the Warning Systems research as 
part of CRCΩǎ LƴŦƭǳŜƴŎƛƴƎ .ŜƘŀǾƛƻǳǊ /ƘŀƴƎŜ ǎŜǊƛŜǎ ǎǘǳŘȅ is being used and referred to in the 
international research scene.  

Promotion of Australia's research capabilities. The international reach of the CRCΩǎ ǊŜǇǳǘŀǘƛƻƴ 
and research provides benefits to Australia, ŀǎ ǘƘŜ ƴŀǘƛƻƴΩǎ ǎŎƛŜƴǘƛŦƛŎ ŀƴŘ ǊŜǎŜŀǊŎƘ ŎŀǇŀōƛƭƛǘƛŜǎ 
are promoted to the world. 

Higher impact and new research 

The research undertaken and models created by the CRC have seen better public policy to 
mitigate hazard risks, behavioural changes in the community around disaster readiness and 
resilience, informed decision-making during natural hazards, and improved disaster recovery. 
This is critical and core work for the CRC and for Australia. 

The benefits of this work include: 

Reduced natural hazard impacts on property and infrastructure. Work by the CRC has led to a 

reduction in the direct damage to property and infrastructure during natural hazard events. 
By using PHOENIX RapidFire, state agencies can reduce damage to property and 
infrastructure both by ensuring appropriate measures are taken before the fire season begins, 
and making more informed decisions about areas that are at risk when a fire has taken hold. 
For example, the town of Gracemere in Queensland was saved from destruction when 
PHOENIX RapidFire predicted that a seemingly small bushfire near the town posed a real 
threat to turn into a blaze and threaten the town. As a result of this warning and an 
experienced weather forecaster being in the area, the threat was identified early and the 
town saved. It played a key role in the protection of the community of Gracemere in 
Queensland. The Australian Exposure Information Platform (AEIP) has provided an exposure 
report that highlights the value of elements that would have been destroyed had a bushfire 
destroyed the town of Gracemere township: 

Á residential dwellings reconstruction value: $1,506,830,000 
Á contents value: $281,230,000 
Á commercial reconstruction value: $464,960,000 
Á industrial reconstruction value: $307,430,000  
Á agricultural commodity estimated value: $42,000. 

Reduced impacts on health and wellbeing. CRC work, including on changing behaviours, 
increases community resilience, but also leads to less casualty and injury during events, and a 
reduction in mental ill-health and other community wellbeing issues. The Answering the Call 
initiative is a response at tackling mental health and wellbeing issues faced by police and 
emergency services.   

Reduced disruption of economic activity. CRCΩǎ ǊŜǎŜŀǊŎƘΣ ƳƻŘŜƭǎ ŀƴŘ ǇǊƻƎǊŀƳǎ ŎƻƴǘǊƛōǳǘŜ ǘƻ 

a reduced disruption of economic activity. Firstly, this is due to a reduction in direct impacts 
on assets and infrastructure from hazards. And secondly, this is also through better-planned 
emergency responses and evacuations.  

Reduced impact on the environment. The CRC research has led to the better protection and 
management of the natural environment during and after natural hazard events.   

More efficient emergency management. The modelling and research done by the CRC enable 
better decision-making and improved allocation of scarce emergency management resources.   

Distribution of benefits to stakeholders 
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The stakeholders of the CRC include emergency services, the Australian Government, states 
and territories, local government, businesses, households, regional and rural communities, 
landowners, infrastructure providers, volunteers, the environment and academia. 

These groups benefit in different ways. Whereas universities primarily benefit through the 
network of knowledge holders (headline benefit 2), regional communities and landowners 
benefit from better decision-ƳŀƪƛƴƎ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ /w/Ωǎ higher impact and new research 
(headline benefit 3). The Australian, state and territory and local governments benefit from 
the CRC as a large, independent and trusted institution (headline benefit 1), and from better 
decision-ƳŀƪƛƴƎ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ /w/Ωǎ ǉǳŀƭƛǘȅ ŀƴŘ ƴŜǿ ǊŜǎŜŀǊch (headline benefit 3). 
Importantly, state governments benefit from higher impact and new research as it can be 
implemented during natural disaster response (which is primarily state coordinated).  

Emergency services benefit in a variety of ways from the quality research, the network of 
knowledge holders and from the CRC being a large, independent and trusted institution. 
Emergency services also benefits from the aggregation of research funding generating 
leverage at the individual agency level. 

Unsurprisingly, the major beneficiaries of a network of knowledge holders are universities, 
and to a lesser extent, emergency services and state government.  

The detailed distributional analysis in the report provides further detail on stakeholders and 
their specific benefit profile. The benefit profiles can help in targeting engagement with 
stakeholder groups. 

Quantifying and valuing the impacts of CRC 
The benefits of the CRC were quantified and monetised and compared to the costs. This 
provides an understanding of the relative importance of the benefits. However, not all 
benefits could be quantified, for instance in the case of tacit values. In other cases, benefits 
were not quantified and included as they are deemed to overlap with other quantified 
benefits, to prevent benefits being double counted. Therefore, the valuation of benefits 

paints a conservative and incomplete picture of all the CRCΩǎ ōŜƴŜŦƛǘǎΦ 

The total costs of CRCΩǎ ǊŜǎŜŀǊŎƘ ǇǊƻƎǊŀƳǎ ŦǊƻƳ нлмо-14 to 2020-21 amount to $138 million. 
In addition to this, the costs of implementing research findings have been estimated at a total 
of $6.3 million from 2014-15 to 2024-25.  

The benefits and costs of CRCΩǎ ǊŜǎŜŀǊŎƘ ǿŜǊŜ ŜǎǘƛƳŀǘŜŘ ƻǾŜǊ ŀ мр-year period, from 2013-14 
to 2027-28, although it is plausible that CRC will continue to provide benefits beyond this 
time.  

The most significant benefits of the CRC are those associated with higher impact and new 
research to enable better decision-making: reduction in insurable losses (damage to buildings 
and infrastructure), avoided mortality and injury costs, and reduction in economic losses.  

These benefits were based on a model developed by the CRC, which estimated the extent to 

ǿƘƛŎƘ ǘƘŜ /w/Ωǎ ǊŜǎŜŀǊŎƘ ŎƻǳƭŘ ōŜ ŜȄǇŜŎǘŜŘ ǘƻ ǊŜǎǳƭǘ in a reduction in risk of loss of 
government and business activity, insurable losses and injury or loss of life. SGS reviewed 
these estimates in light of the impacts of research outputs in the 2019-2020 Black Summer 
fires, and concluded that the estimates were plausible to conservative.  

At a more granular level, the figure below shows that the reduction in insurable losses 
(prevented damages to buildings and infrastructure) is the largest single benefit provided by 
the CRC, providing a 57 per cent share of all benefits.  
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FIGURE 5: SHARE OF BENEFITS 

 

Source: SGS modelling, 2020 

 

The benefits and costs were used in a discounted cash-flow analysis to establish the overall 

quantifiable benefits of the CRC.  The table below shows the results of the cost-benefit 
analysis, at discount rates of 3 per cent, 7 per cent and 10 per cent. It shows that at a 7 per 
cent discount rate, each dollar invested in CRC provides $6.07 worth of benefits. The total net 
benefit of CRCΩǎ ǊŜǎŜŀǊŎƘ ǇǊƻƎǊŀƳ ƛǎ Ϸрм3.57 million dollars, from a present value of 
investment of $101 million. At a higher discount rate, 10 per cent, the benefits are still more 
than five times greater than the costs. Whenever the benefits outweigh the costs, society as a 
whole benefits. In the case of the CRC, the benefits outweigh the costs in an overwhelming 
fashion.  

In addition, as the case studies outlined in this report illustrated, there are a number of 
specific occasioƴǎ ǿƘŜǊŜ /w/Ωǎ ǊŜǎŜŀǊŎƘ ƻǳǘǇǳǘǎ ǊŜǎǳƭǘŜŘ ƛƴ ŀǾƻƛŘŜŘ ƭƻǎǎŜǎ ƻŦ ŀǎǎŜǘǎΣ 
infrastructure and life. Although these specific cases have not been included in the CBA to 

avoid double counting, these cases demonstrate that the likely benefit of the CRC is 
substantially higher again. 
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TABLE 1: COST-BENEFIT ANALYSIS RESULTS 

 Discount rate 
3% 

Discount rate 
7% 

Discount rate 
10% 

Total present value of costs $123.29 $101.07 $87.89 

Benefits quantified    

Knowledge sharing and collaboration (value 
of publications in highly ranked journals) 

$1.25 $0.98 $0.82 

Education opportunities for students 
(earnings premium for PhDs 

$12.36 $9.15 $7.38 

International reach for Australian Research 
(value of media coverage) 

$55.19 $43.49 $36.84 

Reduction in government, business and 
economic losses. 

$287.61 $186.40 $137.09 

Avoided cost of deaths and injuries $40.10 $25.99 $19.11 

Reduction in insurable losses $529.27 $348.63 $259.10 

Total present value of benefits $925.78 $614.64 $460.35 

NPV $802.49 $513.57 $372.46 

BCR 7.51 6.08 5.24 

Source: SGS modelling, 2020 

Who benefits and in what way? 
The many stakeholders of the CRC benefit in various ways and to various degrees. The 
academic world, the Australian Government, emergency services, regional communities and 
landowners are benefitting the most from the CRC, if treating all benefits as equal.   

These groups benefit in different ways. Whereas universities primarily benefit through the 
network of knowledge holders (headline benefit 2), regional communities and landowners 
benefit from better decision-making as a result of CRCΩǎ ǉǳŀƭƛǘȅ ŀƴŘ ƴŜǿ ǊŜǎŜŀǊŎƘ όƘŜŀŘƭƛƴŜ 
benefit 3). The Australian, state and territory and local governments benefit from the CRC as a 
large, independent and trusted institution (headline benefit 1), and from better decision-
making as a result of CRCΩǎ ǉǳŀƭƛǘȅ ŀƴŘ ƴŜǿ ǊŜǎŜŀǊŎƘ όƘŜŀŘƭƛƴŜ benefit 3).  

Emergency services benefit in a varied way from the quality research, the network of 

knowledge holders and from the CRC being a large, independent and trusted institution.  

The detailed distributional analysis in the report provides further detail on stakeholders and 
their specific benefit profile. The benefit profiles can help in targeting engagement with 
stakeholder groups. 

Future opportunities and next steps 
The case studies and survey identified a number of areas for CRC to focus its efforts on in the 
future.  

The need to plan for natural disasters in advance to mitigate their impacts, in addition to 
responding and recovering from disasters as they occur, was identified as a priority by 
stakeholders. This includes the need to consider climate change impacts in natural disaster 
plans and in designing and constructing disaster-resistant infrastructure. Also identified was 
the need for real-time data during disasters and more detailed studies of the factors affecting 
bushfire spread. Natural hazards research must shift to looking at future scenarios and 
conditions: ǇƭŀƴƴƛƴƎ ŦƻǊ ǘƘŜ ΨǳƴǇǊŜŎŜŘŜƴǘŜŘΩ, to make us as equipped as possible for the 
future, which includes substantial climate change impacts the world is already locked in to. 
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The importance of human behaviour in response to natural disasters was also identified as an 
important area for research. In the Black Saturday fires in 2009, human behaviour was seen to 
be more critical than the fire itself to reduce injuries and losses of life. CRCΩǎ ǊŜǎŜŀǊŎƘ ƻƴ 
Planning for Animals in an Emergency also attests to the need to address human reactions 
during crises. The impact on volunteers of their contribution has also been identified, with 
weeks of volunteer work and psychological distress taking a toll on their wellbeing. 

Local government plays a large role in community preparedness and future land-use planning. 
It is important for councils to be engaged with the CRC and its research on bushfire and 
natural hazards. Local government staff were noticeably absent in the group who responded 
ǘƻ {D{Ωǎ ǎǳǊǾŜȅΣ ƛƴŘƛŎŀǘƛƴƎ ǘƘŀǘ ǘƘŜ ƭŜǾŜƭ ƻŦ ŜƴƎŀƎŜƳŜƴǘ ƛǎ ƭƛƳƛǘŜŘ ŀǘ ǇǊŜǎŜƴǘΦ  
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1. INTRODUCTION 

1.1 The Bushfire and Natural Hazards Cooperative Research Centre 
The Bushfire and Natural Hazards Cooperative Research Centre (CRC) coordinates a national 
research effort in natural hazards, including bushfire, flood, storm, cyclone, heatwave, 
earthquake and tsunami. Its mission is to provide high-quality research and advice on bushfire 
and natural hazards in order to:  

Á reduce risk 
Á enhance disaster resilience 
Á reduce negative social, economic and environmental impacts 
Á build an internationally renowned Australian and New Zealand research and utilisation 

capacity and capability.  

The focus of the CRC is the impact of natural hazards on the Australian community and the 
need for emergency services, land managers, all levels of government and the private sector 
to understand and plan for hazards more thoroughly. 

The CRC conducts coordinated and interdisciplinary research. This includes working with 
communities to improve disaster resilience and reduce the human, social, economic and 
environmental costs from bushfires and other natural hazards. 

The CRC is end-user driven. This means that the various emergency service agencies, 
departments and non-government organisations around the country that become partners 
have a significant say in the development and execution of the research program. 

The program is structured into three major themes: 

Á policy and economics of hazards 
Á resilience to hazards 
Á understanding and mitigating risks. 

1.2 This project 
The CRC aims to demonstrate the value it delivers to its many stakeholders as part of its 
future scoping. SGS Economics and Planning (SGS) has been commissioned to assess the value 
of the CRC. Other research bodies have also been commissioned for separate but related 
pieces of work.  

It is known from past analysis that the CRC creates value by contributing to disaster 
management and resilience and associated prevented damages such as: 

Á government, business and economic losses 
Á loss of life and injury 
Á insurable losses. 

In addition to these substantial benefits to the wider Australian community, the CRC creates 
value by fostering networks and communities of natural hazards researchers and 
practitioners, and for its role as an independent authority for natural hazards research and 
evidence-based advice. Lǘ ƛǎ {D{Ωǎ ǊƻƭŜ ǘƻ ŘŜǎŎǊƛōŜ ŀƴŘ ǾŀƭǳŜ ǘƘŜ ƎŀƳǳǘ ƻŦ ǘƘŜ ōŜƴŜŦƛǘs the 
CRC provides, thereby building a solid evidence base for the CRC to pursue future 
opportunities for funding.  
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1.3 Methodology 
The method chosen for this project is shown in the diagram below. SGS took a multi-
disciplinary approach in assessing the benefits of the CRC, incorporating stakeholder 
surveying, document review, executive interviews, case study research and economic 

modelling within discrete project phases. Each project phase builds on the findings of the last, 
with all results incorporated in this report. Throughout the project, SGS has worked closely 
with the CRC which has provided a great deal of data, contact details and other background 
information. This has been invaluable and therefore should be acknowledged.   

The first phase mapped the benefits of the CRC through a program logic map and the 
collection of examples of these benefits. The second stage involved stakeholder engagement 
through an online survey among CRCΩǎ ǎǘŀƪŜƘƻƭŘŜǊǎΦ ¢ƘŜ ǎǳǊǾŜȅ ǿŀǎ ǳǎŜŘ ǘƻ ōŜǘǘŜǊ 
understand the benefits the various stakeholders derive from the CRC and to identify case 
studies. Phase three was a case study review of activities or research programs that exemplify 
in more detail how the CRC adds value, and how these values can be quantified. The findings 
from the previous phases informed the final stage, the cost-benefit analysis (CBA). The CBA 

quantified the benefits of the CRC in monetary terms and compared them to the costs. It is 
noted that not all benefits of the CRC were monetised either due to the nature of the benefit 
(difficult to express in monetary terms) or to prevent any double counting in cases where 
benefits overlap. In all, the quantification of benefits is both conservative and partial.   

FIGURE 6: PROJECT METHODOLOGY 

PHASE 1 
PROGRAM LOGIC and 
BENEFITS OF THE CRC 

PHASE 2 
STAKEHOLDER 
ENGAGEMENT 

PHASE 3 
CASE STUDIES  

PHASE 4 
COST-BENEFIT ANALYSIS 

Program logic mapping 

and description of 

benefits, with research 

examples 

Targeted survey of users 

of CRC research, 

including governments, 

universities, industry 

associations and not for 

profits  

Detailed case studies of 

six CRC research 

programs and high level 

analysis of others 

Quantification and 

valuation of benefits of 

CRC in a cost-benefit 

analysis (CBA) 

Section 2 Appendix 2 and 3 Appendix 1 Section 3 

1.4 Structure of this report 
The structure of the remainder of the report is as follows:  

Á Chapter 2 maps the hierarchy of benefits of the CRC and describes in qualitative terms 
how the CRC is benefitting its multiple stakeholders.  

Á Chapter 3 provides a quantitative assessment of the benefits, measuring them against 
the costs of delivering the CRC and delivering a summative benefit cost ratio. 

Á Chapter 4 outlines the overall findings of the report and provides some additional insights 
arising from the consultation and survey. 

The case study write-ups and stakeholder survey report are provided as appendices.  
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2. BENEFITS OF THE CRC 

This section maps the benefits of the CRC and describes them in qualitative terms, 
reflecting the results of the stakeholder survey and case studies.  

The survey among CRC stakeholders was conducted in March 2020 with a response of 
92 stakeholders, or 22.7 per cent of all stakeholder contacts to which a survey was sent. The 
detailed results are contained in Appendix 3. 

The five case studies that informed the qualitative benefits assessment are: 

Australian Exposure Information Platform (AEIP), a collaboration between CRC and 
Geoscience Australia, provides nationally consistent exposure information for emergency 
management. It supplies key stakeholders with direct access at the onset of a crisis. The 
platform allows anyone to generate a report for any area of Australia at any time ς before, 
during and after a hazard event has occurred. 

Answering the Call, in partnership with Beyond Blue, was the first national survey that 
investigated the factors that affect the mental health of employees, volunteers and former 
employees in the police and emergency services. The research will inform strategies of 

agencies and the development of a framework to improve mental health and wellbeing in 
police and emergency sectors. 

Influencing Behaviour Change comprises three research projects to improve community 
preparedness, responsiveness and resilience to bushfire events: Warning Systems Research, 
Managing Animals in Disaster and Child-Centred Disaster Risk Reduction.  

PHOENIX RapidFire, which is a bushfire characterisation model that integrates fuel, terrain, 
ǿŜŀǘƘŜǊ ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ǎǳǇǇǊŜǎǎƛƻƴ ǘƻ ǎƛƳǳƭŀǘŜ ŀ ŦƛǊŜΩǎ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ǇǊƻƎǊŜǎǎƛƻƴ ƛƴ ǘƘŜ 
landscape. It is used by land and fire managers to support fire management and land-use 
planning and to support decision-making during bushfires.  The tool was Initially developed as 
a research tool for the Bushfire CRC and further developed and utilised with contributions and 
input from a number of organisations, including the Bushfire and Natural Hazards CRC.  

Although the model was developed before the CRC was created, Phoenix RapidFire is an 
example of how investment and research made in the days of the Bushfire CRC are continuing 
to benefit the Australian community. Thus, it can be assumed that the research the CRC is 
investing in now may also continue to deliver benefits for years to come.   

The CRC has also been involved in developing updates and conducting research for inputs into 
the model throughout the subsequent years, increasing its accuracy across different scenarios 
and landscapes (Esnouf, 2020). Current research projects that the CRC is undertaking that will 
inform the model include: 

Á fire coalescence research 
Á wind reduction in tree canopies 
Á research into soil moisture 

Á fire event spotting (Esnouf, 2020). 

Recovery Capitals (ReCap), which was a research project in collaboration with Massey 
University (NZ) and the University of Melbourne. It focused on the long-term recovery of 
ŎƻƳƳǳƴƛǘƛŜǎ ŀŦǘŜǊ ŘƛǎŀǎǘŜǊΦ Lǘ ƛǎ ōŀǎŜŘ ŀǊƻǳƴŘ ǊŜōǳƛƭŘƛƴƎ ΨŎƻƳƳǳƴƛǘȅ ŎŀǇƛǘŀƭΩΦ  

SGS has prepared an additional case study on the involvement of the CRC in the media from 1 
July 2013 and mid-April 2020.  
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Detailed results of the case studies are contained in Appendix 1. 

2.1 Program logic map 
The benefits flowing to the Australian community from the CRC are many and varied. There 
are also strong links between benefits, and as such, it is useful to map them visually in a 

program logic framework. The program logic map below describes the full gamut of the 
benefits the CRC provides.  

FIGURE 7: CRC BENEFITS PROGRAM LOGIC MAP 

 

Source: SGS Economics and Planning 
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All benefits flow from the three primary roles the CRC performs:  

Á as a large, independent and trusted organisation 
Á in establishing a network of bushfire and natural hazard knowledge holders 
Á in producing higher impact and new research on bushfire and natural hazards.  

The three headline benefits of the CRC that generate value to users and the wider public in 
Australia and overseas, are: 

Á A large, independent and trusted institution: it delivers reliable information, information 
that is needed, in an efficient manner. 

Á A network of knowledge holders for natural hazards: it enables knowledge sharing, 
collaboration and education of experts at the national and international level. 

Á Higher impact and new research: it delivers information, products, services and tools that 

drive better decision-making, behavioural changes in the community and improved 
disaster recovery. 

The remainder of this section describes in more detail the hierarchy of benefits as illustrated 
in Figure 7. 

The stakeholders of the CRC include emergency services, the Australian Government, states 
and territories, local government, businesses, households, regional and rural communities, 
landowners, infrastructure providers, volunteers, the environment and academia. 

2.2 A large, independent and trusted authority 
The CRC is a large, independent and trusted authority on natural hazard management in 
Australia. It is an apolitical source of information, generates research efficiencies and brings in 
its own revenues from its high-quality products and services.  

This role is particularly valued by the various emergency service agencies, departments and 
non-government organisations around Australia that have become partners with the CRC and 
have a significant say in the development and execution of its research program. 

Á End users consistently describe the CRC as a source of trusted advice. As one survey 

responder commented1: άCRCΩǎ ǊŜƭƛŀōƛƭƛǘȅ ŀǎ ŀ ǎƻǳǊŎŜ ƻŦ ǊŜǎǇŜŎǘŜŘ ǘǊǳǘƘ ŀƴŘ ƪƴƻǿƭŜŘƎŜ 
enables it to be a pillar upon which decisions are made by agencies.έ Another stated: 
ά¢ƘŜ CRCΩǎ ǊŜǎŜŀǊŎƘ ƛǎ ǳǎŜŘ ǘƻ ƛnform business cases and set priorities as well as 
conferences and forums promoting evidence-based decision-making. The CRC has 
improved the voice for fire research in the national context by being a focal point where 
governments can come to.έ 

Its role as a large, independent and trusted authority drives a range of benefits for Australia 
including: 

Á the goodwill value of the CRC 
Á trusted advice for the community 
Á efficient planning and decision-making 

Á valuable inputs into advisory bodies and inquiries 
Á a smaller burden on public funding sources. 

The goodwill value of the CRC 
Goodwill is an intangible, but quantifiable, asset that contributes to the monetary value of an 
organisation. Goodwill includes customer/user loyalty and relationships, brand recognition, 
demonstrated staff performance and the CRC's reputation.   

An important case study illustrating the value of this is the Influencing Behaviour Change 
program. The success behind the CRCΩǎ ǘƘǊŜŜ recent behaviour change projects (Research 

 
1 As part of this project, SGS Economics and Planning surveyed end users to understand the values they place on the the 
CRC (the full findings of which can be found in the appendix to this report). 



 

 

The Value of the Bushfire and Natural Hazards Cooperative Research Centre 6 

 

into Warning Systems, Managing Animals in Disaster, and Child-Centred Disaster Risk 
Reduction) was largely the result of CRCΩǎ ǊŜǇǳǘŀǘƛƻƴ ƛƴ ǘƘŜ ŎƻƳƳǳƴƛǘȅΦ ¢ƘŜ ōŀŎƪōƻƴŜ ƻŦ ǘƘŜ 
research relied on surveys completed by the community. The high levels of participation in 
these projects has been attributed to CRCΩǎ ōǊŀƴŘ ǊŜŎƻƎƴƛǘƛƻƴ ƛƴ the communities they were 
working in. 

Trusted advice for the community 

The CRC provides trusted and reliable information for the broader community on natural 
hazards. The value of this benefit is reflected through: 

Á the increasing prominence of the CRC in the media discourse during and after natural 
hazards, in particular bushfire events 

Á the level of community engagement the CRC receives during its research projects  
Á the level of uptake of key CRC publications from the CRC website. 

CRCΩǎ ǇǊƻƳƛƴŜƴŎŜ ƛƴ ǘƘŜ ƳŜŘƛŀ 

Since its inception in July 2013, the CRC has been quoted, referenced or discussed in 1,167 
media sources (Figure 8). Of these, 66 per cent have been Australia-based media outlets, and 
33 percent have been international publications. As shown in the figure below, the number of 
media references to the CRC has remained relatively stable throughout the years until 2019 
and 2020, when a stark increase can be observed. In particular, the number of Australia-
based references has more than doubled in 2019, coinciding with the unprecedented 2019-
20 bushfire season. It shows the CRC is an important source of information during times of 

crisis due to natural disasters. 

FIGURE 8: ANNUAL COUNT OF MEDIA SOURCES REFERENCING CRC: 1 JULY 2013 TO 21 APRIL 2020 

 

Source: Meltwater, 2020. Search terms: Bushfire, Richard Thornton, Bushfire and Natural Hazards CRC  
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The Ad Value Equivalency, or AVE2, of the media references to the CRC during this same 
period is estimated to be $47.94 million AUD; $31 million of this is from the Australian media 
coverage, and $16.94 million from international coverage. More detailed analysis of CRCΩǎ 
growing media profile can be found in Appendix 1.  

Community engagement with CRC projects 

The CRC is able to leverage its position as trusted adviser through its research programs, as 
community members are willing to participate in research that carries the CRC brand. 
Through a series of behaviour change research projects (see the case studies in Appendix 1), 
the CRC facilitated important connections between end users and had a large role in 
promoting the research to the broader community. The study was able to gain high 
participation rates by providing trusted and invaluable information to the wider audience 
through promotion via the website and social media platforms. 

PHOENIX RapidFire, a tool developed by the Bushfire CRC, the CRCΩǎ ǇǊŜŘŜŎŜǎǎƻǊΣ has proven 

to be a highly persuasive tool when talking to community members about fire risk and 
prevention. Being able to visually demonstrate risk, including the demonstration of scenarios, 
improves awareness and reduces community scepticism. 

Uptake of CRC publications 

The CRC has seen a dramatic rise in the use of its publications, especially during the 2019-20 
bushfires during which the community turned to the CRC to seek trusted information. CRC 
publications are well established as a source of reliable, evidence-based information around 
bushfire and natural hazards. As CRC publications are available via its website, it is useful to 
look at website traffic to see ǘƘŜ ǇǳōƭƛŎŀǘƛƻƴǎΩ growing level of visibility. The table below 
shows unique website visits from 6 September 2019 to 13 February 2020 and compares data 
to the same period in 2018-19. 

In the 6 September 2019 to 13 February 2020 reporting period, the website had 174,447 

unique page views, an increase of 204 per cent from the same period in 2018-19. The 
reporting period coincides with the 2019-20 bushfire season, when the CRC further 
established itself as a key source of information for many different users.  

TABLE 2: MONTH BY MONTH BREAKDOWN OF UNIQUE PAGE VIEWS COMPARED WITH 2018-19 

 2018-19 2019-20 Increase Percentage 

increase 

September 20,254 23,825 +3,571 18% 

October 16,025 21,559 +5,534 35% 

November 17,593 27,050 +9,457 54% 

December  12,638 23,383 +10,745 85% 

January 13,378 69,852 +56,474 422% 

February (1-13) 7,963 13,494 +5,531 69% 

Total (6 Sep - 13 Feb) 87,851 179,163 +91,312 204% 

 
A vast majority (88 per cent) of these visits were new visitors (i.e. they had not visited the 
website before).  

 
2 AVE is used to estimate the amount of revenue attributed to an article. This value is used to quantify the success of PR 
efforts as a monetary value. The formula that is used to calculate an online AVE is: X * 0.025 * 0.37   
X (the reach/unique visitor figure) 
* .025 (standard error, assuming that 2.5% of any given audience will view a particular article on average) 
* .37 (37 cents is the dollar value for each visitor). 
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The most popular pages on the website in the reporting period include:   

Á Hazard Note 63 (Australian Seasonal Bushfire Outlook: August 2019) 

Á Hazard Note 68 (Australian Seasonal Bushfire Outlook: December 2019) 
Á Research 
Á Inquiries and Reviews Database 
Á Publications. 

End-user survey respondents noted that they regularly accessed CRC reports, briefs, 
commissioned research, reference material, forecast and season outlooks, hazard notes, 
conference proceedings and presentations and more. The figure below demonstrates the 
high frequency of end-user access to such publications (Figure 9).  

FIGURE 9: FREQUENCY OF USE OF CRC SERVICES/PRODUCTS/RESEARCH 

 

Source: SGS Economics & Planning, 2020 

 

End users were also asked about available 
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information to that provided by the CRC. The 

results were highly informative. While a broad 
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ǘƘŀǘ ǘƘŜȅ ŘƛŘƴΩǘ ƪƴƻǿ ǿƘŜǊŜ ǘƘŜȅ ŎƻǳƭŘ ŦƛƴŘ 
reliable alternatives. This information is displayed 
in Figure 10.  
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FIGURE 10: RESPONDENT COUNT OF CRC ALTERNATIVES 

 

 

Source: SGS Economics & Planning, 2020 

Efficient planning and decision-making  

Due to the CRCΩǎ ǊŜǇǳǘŀǘƛƻƴ ŀƴŘ ƘƛƎƘ-quality research and data, government and emergency 
services can make decisions and plan more efficiently. This reduces staff time in government 
agencies and other organisations, but also provides government departments and agencies 
with the most up to date information. 

A clear example of this benefit is that over the past three bushfire seasons (2018- 2020) CRC 
researchers have been embedded into state control centres and agencies to provide a variety 
of essential services. In the 2019 bushfires, the New South Wales Rural Fire Service, 
Queensland Fire and Emergency Services and the South Australia Country Fire Service 
requested the assistance of CRC researchers, Dr Marta Yebra, Dr Jason Sharples and Dr Mika 

Peace, at their respective state operations centres (CRC 2019). Each researcher provided 
advice according to their expertise:  

Á Dr Yebra from the Australian National University and lead researcher from the Mapping 
bushfire hazards and impact ǇǊƻƧŜŎǘ ǎǇŜƴǘ b{²Ωǎ ǇŜŀƪ ŦƛǊŜ ŘŀȅΣ ¢ǳŜǎŘŀȅ мн bƻǾŜƳōŜǊΣ ŀǘ 
the New South Wales Rural Fire Service (RFS) headquarters in Sydney. Dr Yebra worked 
with fire managers analysing data on vegetation conditions and how this might affect 
bushfire spread. Dr Yebra commented, άhǳǊ ǊŜǎŜŀǊŎƘ ƛǎ ōŜƛƴƎ ǳǎŜŘ ƘŜǊŜ ōȅ ǘƘŜ wC{ ǘƻ 
make informed decisions about where a fire may spread, and what areas should be 
ǇǊƛƻǊƛǘƛǎŜŘ ǿƘŜƴ ǎŜƴŘƛƴƎ ǊŜǎƻǳǊŎŜǎ ŀƴŘ ŜǉǳƛǇƳŜƴǘΣέ ό/w/Σ нлмфύΦ  

Á Dr Sharples from the University of New South Wales, lead researcher on the Fire 
coalescence and mass spotfire dynamics project, was a part of the constant dialogue 

ōŜǘǿŜŜƴ ŦƛǊŜ ōŜƘŀǾƛƻǳǊ ŀƴŀƭȅǎǘǎ ŀƴŘ ƎǊƻǳƴŘ ƻǇŜǊŀǘƛƻƴǎ ŀǘ ǘƘŜ wC{Φ 5Ǌ {ƘŀǊǇƭŜǎΩ ŦƻŎǳǎ 
ŘǳǊƛƴƎ b{²Ωǎ ǇŜŀƪ Řŀȅ ǿŀǎ ƻƴ ǘƘŜ DƻǎǇŜǊǎ aƻǳƴǘŀƛƴ ŀƴŘ Myall Creek Road fires, 
working alongside ACT Government Risk Analyst Rick McRae and pointing out extra risks 
firefighters may face with spotfires and fire coalescence. He also provided the RFS with 
expert scientific assistance on the potential for dynamic fire propagation giving real-time 
recommendations and support to the incident control and operation officers (CRC, 2019). 

Á Dr Peace, who heads the Coupled fire-atmosphere modelling project, was called in to 
assist with emergency planning and forecasting for Queensland before the series of bad 
fire weather days in mid-November (CRC, 2019). 
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The CRC also provides specific research project outcomes to federal agencies that improve 
their outputs to end users and the wider community. In particular, the CRC have been the key 
organisation in coordinating and developing research into extreme weather and natural 
hazards that the Bureau of Meteorology (BoM) use to improve their services. This partnership 
allows the BoM to capture and operationalise new and emerging science (CRC, 2015). Current 
projects between the CRC and the BoM include:  

Á Impact-based forecasting for the coastal zone: East Coast Lows 
Á Improving land dryness measures and forecasts 
Á Improved predictions of severe weather to reduce community impact 
Á Threshold conditions for extreme fire behaviour 
Á Improving flood forecast skill using remote sensing data 

Á Effective risk and warning communication during natural hazards 
Á Predicting fire danger ratings from physical measures of fire behaviour 
Á How do weǘ ŜǳŎŀƭȅǇǘ ŦƻǊŜǎǘǎ ōǳǊƴΚ aŀƴŀƎƛƴƎ ¢ŀǎƳŀƴƛŀΩǎ Ƴƻǎǘ ŘŀƴƎŜǊƻǳǎ ŦǳŜƭ ǘȅǇŜ 
Á Improving decision-making in complex multi-team environments 
Á Improved decision support for natural hazard risk reduction 
Á Using pre and post fire LiDAR to assess the severity of the 2019 Tasmanian Bushfires 

(CRC, 2020). 

A number of the case study projects demonstrate how the CRC has led to more efficient 
planning and decision-making around bushfire and natural hazards: 

Á The CRCΩǎ ƛƴŦƻǊƳŀǘƛƻƴ ƳƻŘŜƭƭƛƴƎ ŦǊŀƳŜǿƻǊƪ ƛƴ natural hazard exposure was critical to the 
development of the Australian Exposure Information Platform (AEIP) because of its 

spatial data capabilities. AEIP automates a previously manual process and helps 
government and emergency agencies undertake rapid and efficient emergency response. 
During a crisis, when demand for information to inform decisions is extremely high, the 
AEIP is invaluable. By speeding up the delivery of vital exposure information in an 
automated format, its nationally consistent and easily accessible approach to data 
ensures that information and decision making across jurisdictional borders can be done in 
a way that is comparable and quantifiable. 

Á The Answering the Call project enabled the development of a national baseline database 
centred around mental health and wellbeing of police and emergency service workers 
and volunteers. The research findings enable a collective, national approach to improve 
mental health outcomes in agencies.  

Á PHOENIX RapidFire instrumentally changed fire responses across Australia. It allows 

emergency responders to obtain immediate information regarding fire risk and assess the 
priorities of different fires. It also informs resource allocation and emergency warnings 
that are sent to the community. This is particularly important when there are multiple fire 
fronts as were seen in the 2019-20 bushfires. PHOENIX RapidFire has been heavily 
influential in informing risk planning, particularly in Victoria. The Department of 
Environment, Land, Water and Planning run fuel load assessments across small grids over 
the whole of Victoria to identify high risk areas. RapidFire informs fire prevention tasks 
such as prescribed burning, and is being explored as a means of informing infrastructure 
asset protection and replacement programs. PHOENIX RapidFire is also an example of 
how investment made into research now will undoubtedly have impacts on the way 
natural hazards managed and disasters are planned for in the future. 

Other research projects that end users noted have resulted in substantial policy or strategy 
changes are the Australian Disaster Resilience Index, and advice leading to improved decision 
support for natural hazard risk reduction more generally. 

Overall, end-user survey respondents noted the large role that CRC resources have in helping 
end users develop processes and practices for better warning communication as well as 
hazard mitigation planning. hƴŜ ǊŜǎǇƻƴŘŜƴǘ ƳŜƴǘƛƻƴŜŘΥ άCRC research has been 
fundamental to developing our Volunteer Recruitment Website and Volunteer Recruitment 
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Campaign. While this is not daily work, they are very significant pieces of work that have short 
and long-term impacts on our volunteer workforce.έ 

Valuable inputs into advisory bodies and inquiries 

Staff from the CRC regularly present and provide crucial evidence and information to advisory 
bodies and inquiries. The value of this can be reflected through the staff hours that are 
committed to these efforts, the sheer number of advisory bodies that the CRC sits on, and the 

number of inquiries it has provided advice on. 

At present, the CRC sits on the following Australian bodies:  

Á Editor in Chief of Australian Journal of Emergency Management 
Á Australian Institute for Disaster Resilience Management Committee 
Á Australian Institute for Disaster Resilience Handbook Advisory Group 
Á Ministerial Bushfire Science Roundtable 
Á Integrated Research on Disaster Risk (IRDR) National Committee for Australia 
Á Experts Advisory Committee to CSIRO 
Á National Flood Risk Advisory Group 
Á Australian Institute for Disaster Resilience 
Á Victoria University Industry Advisory Board for the Centre of Environmental Safety and 

Risk Engineering 
Á CRC Association Board 
Á Australian Fire Danger Ratings System, Board Observer 
Á Prescribed Burning Centre of Excellence Advisory Group. 

And the following international bodies:  

Á International Association of Wildland Fire Board (x 2 positions) 
Á International Journal of Wildland Fire Editorial Board 
Á Forest Fire Management Group 
Á Organising Committee for the International Forest Fire Research Conference (Portugal) 
Á International Science Advisory Group for the New Zealand Resilience to Nature's 

Challenges Centre 
Á National Fire Protection Association (USA) International Wildfire Group 

Á Invited presenter to OECD Conference on adapting to a changing climate in the 
management of wildfires 

Á Program Committee for Australian and New Zealand Disaster Management Conference. 

In addition, over the past seven years, the CRC has provided expert advice to 1 Royal 
Commission, 5 Parliamentary Inquiries, 5 Independent Inquiries, and 3 general Government 
Inquiries. 

A smaller burden on public funding sources  

Being a large body with a high level of expertise on a specific topic (bushfire and natural 
hazards) allows for efficiencies to be gained in research, as the CRC has direct access to all 
relevant resources and expertise, compared with less specialised organisations. Due to its 
expertise, the CRC also generates revenue through its commissioned research from paying 
clients. In 2019, CRC earned $1.6 million in revenue from contract research, up from $1.2 
million the previous year.  Both factors reduce the funding burden on government through 
time savings and revenues generated. Again, case study evidence validates this benefit:  

Á The CRCΩǎ ǊŜǇǳǘŀǘƛƻƴ ƛƴ ǘƘŜ emergency services sector contributed significantly to the 
response rate to the Answering the Call survey from police, emergency employees and 
volunteers. This reduced the financial burden on governments, as well as the time and 

resources from undertaking a similar project.  
Á The CRCΩǎ ǿƻǊƪ ƛƴ child-centred disaster risk reduction focused on building the 

knowledge base on best-practice strategies. The study has been applied in cost-effective 
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programs that aim to reduce risk and resilience for children, schools, households and 
communities, and has reduced the funding required from government agencies. 

2.3 A network of knowledge holders for natural hazards 
Since its inception, the CRC has put effort into building a network of knowledge holders. 

Today, the CRC has a strong and extensive network that includes academia (domestic and 
international) and a wide range of end users that act as partners. Through this network the 
CRC promotes knowledge sharing and collaboration, educational opportunities for PhD 
candidates and other students, and Australian research globally.  

The benefits of this role include: 

Á higher use of research outputs 
Á innovations and research 
Á better products for end users 
Á leveraging of in-kind contributions 
Á valuable education 
Á advancement of global knowledge, and 

Á pǊƻƳƻǘƛƻƴ ƻŦ !ǳǎǘǊŀƭƛŀΩǎ ǊŜǎŜŀǊŎƘ ŎŀǇŀōƛƭƛǘƛŜǎΦ  

CRCΩǎ ƴŜǘǿƻǊƪ ƛǎ ƘƛƎƘƭȅ ǊŜƎŀǊŘŜŘ, as evidenced by the survey results. Survey respondents 
place a high value on the CRC providing networks and relationships with people for 
collaboration (Figure 11). Additionally, end users noted that the CRC allows for small agencies 
to participate and collaborate in much larger, national projects. 

Half of the respondents strongly agree, and 29 per cent agree, that the CRC provides an 
essential opportunity to network and collaborate.  

FIGURE 11: RESPONDENT SENTIMENT ON THE CRC 

 

Source: SGS Economics & Planning, 2020 

 

For many stakeholders, the CRC network and opportunities for collaboration is its most 
valuable role. Figure 12 identifies what respondents individually believe is the CRCΩǎ Ƴƻǎǘ 
valuable role. Twenty-seven per cent of respondents found value in the opportunities that 

CRC provides for networking and collaboration with researcher and end users. This is closely 
followed by the CRC providing highly relevant and targeted research outputs (24 per cent). 
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FIGURE 12: THE MOST VALUABLE CRC ROLE 

 

Source: SGS Economics & Planning, 2020 

 

Key reasons defining why this is the most valuable role according to stakeholders are 
summarised (in direct quotes) below: 

Á The formation of excellent collaboration and working relationships with end users is 
critical. The end-user engagement structure and process of the CRC has vastly increased 
researcher collaboration and transformed Australia's capacities over the past decade. To 
have impact, research should not be a one-way process. Projects need to be targeted at 
meeting the end userΩs needs. Hence, end users need to understand and contribute to 
the research process, which requires collaboration towards tangible products. This in turn 
allows end users to keep ahead of the planning and preparedness cycle. 

Á The CRC provides an opportunity to discuss research projects that are pertinent to the 

industry and enable the Ψbig problemsΩ to be tackled collaboratively. Most of the time, 
individual organisations, departments and agencies tend to work in silos. The CRC 
provides the opportunity and a mechanism for learning and maximising research funding 
and outputs that is more useful and likely to be adopted. 

Á It puts a face to the research and enables a forum for research to be tested, challenged, 
practised and appreciated. A cross-disciplinary network of like-minded and similarly 
challenged individuals provides the most efficient method for research quality assurance. 

Á Engaging with others, learning from their experiences and research and understanding 
different perspectives, is hugely important in professional development. The ability to 
discuss at length with other professionals or participate in site visits and experience the 
research is more profound than reading an article. 

Á Networking takes time and relationships are built over collaborating and engaging on 

personal levels. The CRCΩǎ research events, annual conferences and joint research 
projects are critical in formulating and strengthening such networks. Research tests 
assumptions and can promote much-needed change and innovation. 

Many relationships and collaborations were achieved through the CRC. Respondents 
nominated the following (directly quoted) relationships that existed due to the CRC:  

Á awareness and connection to a network of various research groups, institutions and over 
40 government agencies across Australia and internationally: BoM, CSIRO, Geoscience 
Australia, NSW RFS, DELWP, DFES WA, QFES Qld, NT Fire and Emergency Services 

Á closer links with universities: ANU, RMIT, VU, UniMelb, UQ, UWA, Curtin University, Uni 
of Wollongong 

Á stronger ties to academic, researchers, practitioners, stakeholders and end users on a 

personal/professional level as opposed to agency level  
Á opportunities to collaborate with other agencies 
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Á resource sharing assisting with engagement programs including capabilities for leadership 
Á research proposals in new areas e.g. livestock health and wellbeing. 

The Answering the Call case study provides further insight 
into this benefit. CRC brought together a partnership 
between organisations with specific specialities, with the 
aim of increasing the knowledge around the mental health 
of the emergency services sectors. The project resulted in 
a collaboration between Beyond Blue the University of 
Western Australia and Roy Morgan Research. The success 
of Answering the Call can be attributed to the collective 
knowledge and expertise of each organisation. 

Higher use of research outputs 
Having a wide network of both researchers and end users 
means that research outputs are used by a wider array of 
people and organisations. This makes the research more 
valuable as it reaches more people and is applied more often.  

The accessibility and ease of the AEIP platform has allowed many organisations access to 

information on hazardous events. The system allows reports to be generated any time for any 
area in Australia, thus allowing use by a wide network of end users across Australia. During 
the 2019/20 bushfire season, the number of exposure reports produced from the AEIP was in 
excess of 14,500 by more than 200 individual users. Some users such as NSW RFS have 
integrated the API with their own applications and have been producing thousands of 
valuable reports each month, particularly during the 2019/20 bushfire season. Western 
Power, a WA-based energy provider, has recently utilised the platform to create 700,000 
reports (CRC, 2020). With the infrastructure already in place, a vast array of end users will be 
able to continue to use the platform during emergencies in the future. 

The figure below represents the aggregated use of AEIP web mapping between December 
2019 and March 2020. The lines on the map show the areas that exposure reports were 
generated for. Exposure reports were generated for both small and large areas, covering all 

states and territories. Dark-blue areas show multiple AEIP queries, correlating with extreme 
weather events e.g. 2019/20 bushfires.  

During a crisis, when demand for information to inform decisions is extremely high, the AEIP 
is extremely valuable. By speeding up the delivery of vital exposure information in an 
automated format, its nationally consistent and easily accessible approach to data ensures 
that information and decision making across jurisdictional borders can be done in a way that 
is comparable and quantifiable. 

YORKE 
EARTHQUAKE 
MITIGATION 
STUDY 
ά¢ƘŜ Yorke earthquake 

mitigation project enabled a 

new partnership between 

the University of Adelaide, 

CRC and Geoscience 

!ǳǎǘǊŀƭƛŀΦέ ό/w/ 9ƴŘ ¦ǎŜǊ 

Survey direct response, 

2020) 
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FIGURE 13: AGGREGATE USE OF AEIP WEB MAPPING ACROSS AUSTRALIA: DEC 2019 TO MARCH 2020 

 

Source: CRC, 2020  

 

The CRCΩǎ behaviour change projects have reached a wide array of people and organisations. 
For example, the extensive research undertaken in child-centred disaster risk reduction has 
already been implemented in Victoria as a pilot project, and all through New South Wales via 
ŀ ΨDǳƛŘŜ ǘƻ ²ƻǊƪƛƴƎ ǿƛǘƘ {ŎƘƻƻƭ /ƻƳƳǳƴƛǘƛŜǎΩΦ ¢Ƙƛǎ ǿƛƭƭ ǇƭŀŎŜ ǇǊƛƳŀǊȅ ǎŎƘƻƻƭ ǎǘǳŘŜƴǘǎ ŀǘ ǘƘŜ 
centre of bushfire mitigation strategies. 

Innovations and new research 

The knowledge sharing and collaboration enabled by the CRC means that innovations and 
research ideas are generated. This research, which would have otherwise not occurred, is a 
benefit of the CRC. All five project case studies SGS researched include substantial examples 
of innovative and new research:  

Á The success of AEIP is largely contributed to the spatial data capabilities generated by 
CRC in partnership with Geoscience Australia. For the first time, users have direct access 
to nationally consistent exposure information via a user-driven, on-demand interface. 

Á The Answering the Call project developed the first national database around mental 

health and wellbeing of police and emergency services workers. The project was initiated 
as a partnership between Beyond Blue and CRC. It has generated significant knowledge 
and insights surrounding mental health on a national scale. 

Á CRCΩǎ Influencing Behaviour Change projects addressed a knowledge gap around 
community behaviour in terms of disaster preparedness, responsiveness, and resilience 
by undertaking the three projects; Warning Systems Research, Managing Animals in 
Disaster and Child-Centred Disaster Risk Reduction. The research has resulted in tools 
that will help progress behaviour change at the national level. 

Importantly the CRC has been undertaking research into warnings systems since around 2005, 
however efforts substantially ramped up after the 2009 Black Saturday fires. In doing so, the 
CRC has developed a valuable longitudinal study data set that has influenced community 

preparedness messaging and warnings. 
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Á PHOENIX RapidFire represents a step change in the way that fires are prevented and 
managed across Australia. Before its development, fire prediction calculations were made 
manually, with the skills to undertake this task held by a small number of individuals 
across Australia. RapidFire is recognised internationally and was successfully 
commercialised; it is currently run by a private company to which agencies subscribe. 

Á The ReCap project addressed the missing link between existing community resilience 
indicators and disaster resilience frameworks. It also provided further insight into long-
term disaster recovery response. The study addresses questions about the mobility of 
households, and different enablers and barriers to a successful recovery after a disaster 
occurs. The work facilitated by CRC has produced new and critical information that can 
further assist communities to 

build resilience and support 
recovery efforts.  

Finally, a survey respondent noted 
in relation to the CRCΩǎ ƛƴƴƻǾŀǘƛǾŜ 
approach to improving community 
resilience: άCRCΩǎ ŀǇǇǊƻŀŎƘ ǘƻ 
community development moves 
away from just marketing and 
delivers more tailored and targeted 
warnings and messaging, especially 
to vulnerable communities, leading 

to communities being empowered 
to take action to mitigate their 
risks.έ 

Better products for end users 

By working with a wider range of experts and directly with end users, the CRC generates 
bespoke and high quality research outputs. The quality and applicability of the outputs are a 
benefit to end users. Again, all five case studies provide examples of better products for end 

users: 

Á The interface of the AEIP allows for quality information to be produced rapidly, aiding 
decision-makers to plan a response before, during and after a hazard occurs. The 
platform provides a user-focused service, which enables greater benefit for agencies. 
Organisations can select the area of interest, the type of exposure data themes they 
require and contextual information. The automated report tailored to the end user is 
generated and delivered by email. This has produced a better product for end users.  
 
For example, he Community Preparedness Branch within the WA government used AEIP 
to identify vulnerable communities and tailor community engagement based on 
demographic information during Cyclone Veronica in March 2019. The AEIP includes a 

complex model of how various assets are vulnerable to a number of hazards.   
 
It was an AEIP report estimated that had a bushfire destroyed the town of Gracemere 
township (the town was saved due to the application of RapidFire), the following assets 
would have been destroyed: 

o residential dwellings reconstruction value: $1,506, 830,000, contents value: 
$281,230,000 

o commercial reconstruction value: $464,960,000 
o industrial reconstruction value: $307,430,000 
o agricultural commodity estimated value: $42,000. 

Á Answering the Call has led to greater knowledge about mental health issues of 

emergency service workers. This will enable better services that can be developed for 

PHOTOGRAMMETRIC TOOL TO 
EVALUATE FUEL LOADS (RMIT) 
άThe partnership with RMIT to develop a photogrammetric 

tool to evaluate fuel loads is a great example of being able 

to work together to take research and develop a tool that 

can be used by agency personnel. waL¢Ωǎ operational 

research into bushfire fuel load and satellite imagery are 

used to inform our operational systems. 

 

This application will improve productivity of our staff 

allowing them to capture more data in the same time 

window which will improve our understanding of fuel loads 

due to higher sampling rates compared with traditional 

survey methodsΦέ (CRC End User Survey direct responses, 

2020) 
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employees and volunteers. For example, the research showed that many employees 
found the workers compensation process to be insufficient and often damaging to their 
mental health. By improving the workers compensation process, some mental health 
issues may be prevented.  

Á The CRCΩǎ Influencing Behaviour Change studies involved end users at all stages of the 
project. 

Á PHOENIX RapidFire, built by the Bushfire CRC, was made specifically for the use of end 
users to aid in planning and bushfire management. The CRC has also been involved in 
developing updates and conducting research for inputs into the model throughout the 
subsequent years, improving its usability for end users and increasing its accuracy across 
different scenarios and landscapes (Esnouf, 2020).  

Á The final stage of CRCΩǎ ReCap project will involve collaborations with researchers and 
end users to understand how to efficiently communicate messages. This will achieve a 
better product for stakeholders. The aim is to achieve end-user orientated action 
research to improve planning and decisions for community recovery.  

Enables in-kind contributions 

The collaboration focus of the CRC sees other 

organisations and researchers contributing in 
kind to research and other activities. The value of 
this is equivalent to the staff hours and monetary 
contributions made. Two case study examples of 
this benefit are:   

Á the ReCap project, for which CRCΩǎ 
reputation and reach enabled an extensive 
network of organisations to collaborate. CRC 
was able to extend collaborations to 
stakeholders and end users, which provided 
in-kind contributions. The value these 
organisations brought enabled greater 

efficiency through their unique 
specialisations and experiences. The 
partnerships resulted in time and resources 
saved, which reduced the burden on public 
funds that the research would have 
otherwise cost. 

Á PHOENIX RapidFireΩǎ ŘŜǾŜƭƻǇƳŜƴǘ ǊŜŎŜƛǾŜŘ 
in kind development support from the 
University of Melbourne and DELWP. 

The value of education provided 

The CRC has a large program of student research. To date, Sixty-one PhD and nine MasterΩs 
students have graduated through CRC research programs. The benefit is equivalent to the 
market value of the education received by the students given the opportunity.  

The CRC also provides a central role in building and maintaining the capacity and working 
knowledge of bushfire and natural hazard industry members across Australia. It is the 
ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ŀƭƭ ƻŦ ǘƘŜ /w/Ωǎ ŀŎǘƛǾƛǘƛŜǎ ǘƘŀǘ ŜƴŀōƭŜ ǘƘƛǎΣ ŦǊƻƳ ǘƘŜ ŘƛǎǎŜƳƛƴŀǘƛƻƴ ƻŦ ǘƘŜƛǊ 
research outputs, their calendar of events and conferences throughout the year, through to 

their media presence.  

Two research based case studies point to the educational benefits of the CRC:  

Answering the Call involved universities collaborating on the project. The results provide a 
national database that will be used for future research. Phase 3 will enable further 
collaborations with universities in developing a framework. In partnership with the University 

VOLUNTEER FIRE BRIGADES 
IN REMOTE ABORIGINAL 
COMMUNITIES 

άCollaboration with DFES WA has provided 

valuable information describing the 

formation of volunteer brigades in remote 

Indigenous communities in northern 

Australia. This work provides a model of an 

already operational example, which could 

potentially be applied elsewhere to increase 

resilience in these vulnerable communities by 

developing the capacity to prepare and 

respond to natural hazards, particularly 

bushfires and cyclones. 

 

Charles Darwin University is currently 

developing financial models to determine the 

savings, but as the NT government alone 

spends nearly $300 million annually, we 

estimate this could be at least halved if 

remote Indigenous communities were better 

able to self-manage some of these eventsΦέ 

(CRC End User Survey direct responses, 2020) 
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of Adelaide, the CRC has recently begun a project to extended this research, to develop an 
approach to maintaining good mental health in young volunteers, which will be undertaken 
by the University of Adelaide in collaboration with the University of Western Australia. As part 
of this project, the CRC is offering a three-and-a-half year full-time scholarship of $28,092 per 
annum for a social scientist to conduct a PhD project, which will contribute towards 
!ǳǎǘǊŀƭƛŀΩǎ ǊŜǎŜŀǊŎƘ ŎŀǇŀŎƛǘȅΦ Key researchers from the University of Western Australia who 
were active contributors to the Answering the Call project have recently gained funding from 
the MRFF to extend that work, and Ŧƻƭƭƻǿ ǘƘŜ ƻƴƎƻƛƴƎ ǿŜƭƭōŜƛƴƎ ŀƴŘ ǊŜǎƛƭƛŜƴŎŜ ƻŦ !ǳǎǘǊŀƭƛŀƴΩǎ 
first responders after the 2019-20 bushfires. 

The CRCΩǎ Influencing Behaviour Change projects have provided ample opportunities for 
student research through PhD research projects across a variety of universities and 

organisations.  

Advancing global knowledge 

The knowledge sharing and collaboration enabled by the CRC extends globally. The CRC is a 
leading global contributor to the knowledge base around bushfires and wildfires. As described 
above, this is attested to by both its presence in international media (approximately one-third 
of references are in international media), and the number of international advisory boards 

and panels its members sit on (six international boards and panels).  

In addition, the CRC has formal Memoranda of Understanding with the following international 
organisations: 

Á New Zealand Natural Hazards Research Platform 
Á United States Forest Service 
Á Association for the Development of Industrial Aerodynamics (Portugal) 
Á Coastal Resilience Centre of Excellence (USA). 

The CRC has also provided central advice to two key international bushfire strategies: the 
recently published Canada Wildfire Blueprint, and the United Nations International Strategy 
for Disaster Reduction.  

Three of the five project based case studies attest to the CRCΩǎ Ǝƭƻōŀƭ ƛƴŦƭǳŜƴŎŜΥ  

Á The Warning Systems research as part of CRCΩǎ Influencing Behaviour Change series study 

has been referred to extensively in international disaster risk programs. Lead researcher 
Professor Kevin Ronan represented the CRC at several forums worldwide, including at the 
United Nations Integrated Research on Disaster Risk committee, United Nations World 
Conference on Disaster Risk Reduction in Japan (2015) and the Global Platform for 
Disaster Risk Reduction in Mexico (2017). 

Á The ReCap project aimed to increase the understanding relating to the long-term 
recovery of both Australian and New Zealand communities. This research is expected to 
add to global knowledge of natural hazards, where critical insights can be used by 
communities across the globe. It is expected to add invaluable information to the global 
pool of knowledge about the mobility of communities and how enablers and barriers can 
affect recovery efforts (and long-term recovery is an area with a shortage of available 

literature). This will contribute positively to !ǳǎǘǊŀƭƛŀΩǎ recognition within this field of 
study. 

Á Finally, PHOENIX RapidFire is recognised as a leading fire simulator across Australia. 

Promotion of Australia's research capabilities 

The international reach of the CRCΩǎ ǊŜǇǳǘŀǘƛƻƴ ŀƴŘ ǊŜǎŜŀǊŎƘ ǇǊƻǾƛŘŜǎ ōŜƴŜŦƛǘǎ ǘƻ !ǳǎǘǊŀƭƛŀ ŀǎ 
ǘƘŜ ƴŀǘƛƻƴΩǎ ǎŎƛŜƴǘƛŦƛŎ ŀƴŘ ǊŜǎŜŀǊŎƘ ŎŀǇŀōƛƭƛǘƛŜǎ ŀǊŜ ǇǊƻƳƻǘŜŘ ǘƻ ǘƘŜ ǿƻǊƭŘΦ One of the ways 

the CRC does this is by hosting large annual events that serve to bring together end users and 
showcase new research. Key events hosted by the CRC include:  

Á Research Advisory Forum 
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Á CRC-AFAC Conference 
Á Australasian Natural Hazards Conference 
Á International Fire Behaviours and Fuels Conference. 

Two case studies SGS researched have achieved international acclaim:  

Á The CRCΩǎ Animal Emergency study was presented the Emergency Media and Public 
Affairs research award. The Annual EMPA Awards recognise those who have made a 
significant contribution to emergency communication in Australia and New Zealand. The 
leading research was found to provide critical strategies for advancing emergency 
communication to improve resilience in the community. The emergency warnings and 
flood fatalities research were highly commended. The series has reflected greatly on 
!ǳǎǘǊŀƭƛŀΩǎ ǎŎƛŜƴǘƛŦƛŎ ŀƴŘ ǊŜǎŜŀǊŎƘ ŎŀǇŀōƛƭƛǘƛŜs. 

Á PHOENIX RapidFire ƛǎ ŀƴ ŜȄŀƳǇƭŜ ƻŦ ǘƘŜ ƪƴƻǿƭŜŘƎŜ ǘƘŀǘ ƛǎ ǇǊŜǎŜƴǘ ƛƴ !ǳǎǘǊŀƭƛŀΩǎ ōǳǎƘŦƛǊŜ 
research network. Its recognition internationally ǇǊƻƳƻǘŜǎ !ǳǎǘǊŀƭƛŀΩǎ ŎŀǇŀōƛƭƛǘƛŜǎΣ ŦǳǊǘƘŜǊ 
entrenching Australia as a world leader in bushfire knowledge. 

Two statements from survey responders also point to this benefit:  

άThe CRCΩǎ research is used to inform business cases and set priorities as well as 
conferences and forums promoting evidence-based decision-making. The CRC has 
improved the voice for fire research in the national context by being a focal point where 
governments can come toέ. 

άThe CRC has improved the visibility of fire research from Australia in the rest of the world 
through fostering international collaborations, knowledge sharing and practical solutionsέ 
(CRC End User Survey, direct responses, 2020) 

2.4 Higher impact and new research  
The research undertaken and models created 
by the CRC have resulted in better public policy 
to mitigate hazard risks, behavioural changes in 

the community around disaster readiness and 
resilience, allowed for informed decision-
making during natural hazards, and improved 
disaster recovery. This is critical and core work 
for the CRC and for Australia. 

The benefits of this work include: 

Á reduced natural hazard impacts on 
property and infrastructure 

Á reduced impacts on health and wellbeing 
Á reduced disruption of economic activity 
Á reduced impact on the environment, and 

Á more efficient emergency management.  

Reduced natural hazard impacts on 

property and infrastructure 

Work by the CRC has led to a reduction in the direct damage to property and infrastructure 
during natural hazard events. By using PHOENIX RapidFire, state agencies can reduce 
damages to property and infrastructure both by ensuring appropriate measures are taken 
before the fire season begins, and by making more informed decisions about areas at risk 
when a fire has taken hold. For example, the community of Gracemere in Queensland was 
saved from destruction when PHOENIX RapidFire predicted that a seemingly small bushfire 
near the town posed a real threat to the town. As a result of this warning, the decisions and 
actions undertaken by QFES to supress the fires around the town, and the presence of an 
experienced weather forecaster, the threat was identified early and the town saved. 

BUSHFIRE READY 
NEIGHBOURHOODS 
ά¢ƘŜ .ǳǎƘŦƛǊŜ wŜŀŘȅ bŜƛƎƘōƻǳǊƘƻƻŘǎ ǇǊƻƧŜŎǘ 

began as an integrated pilot project and 

Bushfire CRC PhD study with an ΨembeddedΩ 

researcher.  After a five-year pilot it was 

funded as an ongoing state wide program, 

based on the quality (and quantity) of research 

evidence supporting a targeted community 

development approach to increase community 

preparedness and capacity to respond to 

bushfires. The program has continued to 

participate with and utilise The CRC and other 

research to support evidence-based service 

deliveryΦέ ό/w/ 9ƴŘ ¦ǎŜǊ {ǳǊǾŜȅ ŘƛǊŜŎǘ 

response, 2020) 
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Lƴ ǊŜǎǇƻƴŘƛƴƎ ǘƻ {D{Ωǎ ǎǳǊǾŜȅΣ ƻƴŜ ŜƴŘ ǳǎŜǊ ƴƻǘŜŘ ǘƘŀǘ ǘƘŜ άƛntegration of vulnerability and 
exposure data against physical hazard data provided an important step in providing the 
community with more relevant information to assist them in making smart decisions to 
mitigate hazards.έ 

Another end user commented, άCRC staff expertise and shared networks (nationally and 
internationally) of researchers, practitioners and disaster managers puts end users in contact 
with researchers, which provides the understanding and evidence base needed to assess the 
relative merit of different long-term mitigation strategies and continuity.έ 

End users also noted the following research projects that have resulted in reduced impacts: 

Á Better warnings to ensure action 
Á School-based education for disaster risk reduction 

Á Strength in the face of high winds 
Á Better Fire Danger Ratings 
Á Emergency planning for animals 
Á Preventable residential fire fatalities in Australia 
Á Analysis of building losses and human fatalities from natural hazards 
Á improving decision-making in complex multi-team environments 
Á A new model for helping. 

Additionally, the following research projects are touted as leading to increased knowledge of 
natural hazards: 

Á Seasonal Bushfire Outlook 
Á Finding fires faster 

Á Satellites to help show when the bush is ready to burn 
Á Carbon abatement through better fire mapping 
Á The Australian Disaster Resilience Index: A system for assessing the resilience of 

Australian communities to natural hazards 
Á Mapping and understanding vulnerability and risks at the institutional scale.  

Reduced impacts on health and wellbeing 
The CRC work, including on changing behaviours, increases resilience, but also leads to less 

death and injury during events, and a reduction in mental health and other community 
factors. Case studies attest to this benefit: 

Á The Answering the Call initiative and its findings are expected to help agencies, both 
individual and collectively, to refine and implement strategies to reduce long-term mental 
health impacts for employees and volunteers. 

Á The CRCΩǎ Influencing Behaviour Change series 
has resulted in a better understanding of how 
community warnings and safety messages inform 
and raise awareness in communities. Better 
preparedness results in lower community 
exposure and better health and wellbeing 

outcomes. 
Á PHOENIX RapidFire directly informs the 

emergency advice and warnings that are sent to 
the community in the event of a bushfire. This 
has a direct link to reducing health and wellbeing 
losses during events. 

Reduced disruption of economic activity 

A reduction in direct impacts on assets and 
infrastructure from hazards will also result in a 
reduced loss of economic activity after an event, as 

TACTICAL RESEARCH ON 
SMOKE ALARMS 
ά¢ƘŜ Tactical Research project on smoke 

alarms, which is just commencing, will help 

fire services understand how well smoke 

alarms manufactured to various global 

standards preform in simulated residential 

fire settings.  

 

Although the project is not specifically 

related to natural hazards, working smoke 

alarms lead to a 50 per cent improvement in 

occupant survivability, and you are still more 

than twice as likely to die in a typical house 

ŦƛǊŜ ǘƘŀƴ ŀ ōǳǎƘŦƛǊŜΦέ (CRC End User Survey 

direct response, 2020) 
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businesses and services can resume activity quicker and at a lower cost. In addition, economic 
disruption can be minimised through better-planned emergency responses and evacuations 
enabled through the CRCΩǎ ǊŜǎŜŀǊŎƘΣ ƳƻŘŜƭǎ ƻǊ ǇǊƻƎǊŀƳǎΦ  

The Answer the Call project is a key example of this benefit. The findings of the Answering the 
Call national survey now act as the baseline for mental health frameworks, which will set to 
improve the mental health and wellbeing of police and emergency services. It can be argued 
that research into mental health can lead to improvements in productivity and contribute 
towards greater efficiency of economic activity. 

The research showed that roughly a third of employees have taken time off due to mental 
health problems. The data also highlights how important it is for employees to receive 
adequate support, including a tailored compensation process that assists their recovery.  

Reduced impact on the environment 
The CRC research has led to the better protection and management of the natural 
environment during and after natural hazard events. Preventative measures, such as 
prescribed burning and other preparatory activities, have been undertaken in high risk areas 
due to the insights that the CRC has provided, along with the utilisation of PHOENIX RapidFire.    

More efficient emergency management 

The modelling and research undertaken by the CRC enables better decision-making and 
improved allocation of scarce emergency management resources. End-user focused 
resources can be shared throughout networks and operations to support communities. More 
efficient decision-making will lead to greater community resilience in future crises. This will 
likely result in reduced impacts on infrastructure, human health, economic activities and the 
environment as a result of future hazards.  

Case studies researched by SGS contain a wealth of evidence to substantiate this benefit:  

Á The AEIP has enabled key decision-makers access to rapid and essential information for 
more efficient emergency management. By providing a service that is 24/7, government 
and emergency service agencies can understand what is exposed at any location. This 
targeted information directs mitigation and operational decision-making for any 
hazardous situation within the defined area.  

Á The platform, through the CRCΩǎ Natural Hazard Exposure Information Framework, 
provides users with direct access to risk information on buildings, businesses, people, 
public facilities and infrastructure assets, agricultural commodities and environmental 
holdings in Australia. With agencies quickly understanding the potential risks, they can 
take decisive actions that can reduce the impact on infrastructure, human lives, economic 
activity and the environment. Not only can decision-makers make informed decisions 

during emergencies, but this can aid the recovery phase based on information 
surrounding recovery. 

Á Bushfire Prediction Services recently commissioned a CBA on the economic benefits of 
fire simulators (such as PHOENIX RapidFire). Early results suggest any investment on 
building and operating a fire simulator results in benefits 10 times that investment due to 
saved costs. This is due to simulators being able to be run tens of thousands of times to 
provide greater accuracy of results. These rates of scenario tests are not achievable by 
traditional manual methods (AFAC, 2020). 
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Á The research and findings taken from the ReCap project will be used by decision-makers 
through a long-term recovery guide for communities. By increasing the knowledge of 
stakeholders, they will be able to make more informed decisions as to when and where to 
implement strategies. 

 

Figure 14 shows that respondents overwhelmingly found that CRCΩǎ ǊŜǎŜŀǊŎƘκǎŜǊǾƛŎŜǎκ 
products have a moderate to major impact on natural hazard management (72 per cent of 
respondents).  

FIGURE 14: CRCΩ{ Lat!/¢ Chw hwD!bL{!¢Lhb{ 

 

Source: SGS Economics & Planning, 2020 

Note: Responses were scored as follows: No impact (Score 0); Minor impact (Score 1); Neutral (Score 2); Moderate impact 

(Score 3); and Major impact (Score 4). 

 

The SGS survey asked end users whether the work of CRC had influenced the way in which 
they prepared, responded and started recovery in relation to the recent 2019-20 bushfires. 
The majority (56 per cent of the respondents) agreed that CRC contributed to their decision-
making.  

According to respondents, the following CRC work contributed to their decision-making: 

Á The Pyrocumulonimbus Firepower Threshold diagnostic proved its utility in anticipating 
fire blow-ups 

Á Animal Emergency Management project 
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EXTREME FIRE BEHAVIOUR RESEARCH 
ά! stand-out example is the insights into extreme fire behaviour developed by one of BoM's CRC researchers, 

Mika Peace, which led to her providing expert advice to QFES during Queensland's extreme fires and more 

recently during the Black Summer fires in south-eastern Australia. 

 

Predictive analytics used in the fires were impressively accurate. They led to the successful development of a 

national services capability beyond that available seven years ago. The benefits described earlier all came into 

play for BoM during the last season. The Pyrocumulonimbus Firepower Threshold, in particular, got a good 

workout with many pyrocumulonimbus events occurring. It proved its utility in anticipating fire blow-ups. This is 

a nice new tooƭ ƛƴ ƻǳǊ ǘƻƻƭƪƛǘΦέ (CRC End User Survey direct responses, 2020). 
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Á Fire behaviour analysis, rating to assess risk and allow the strategic deployment of 
additional ground and aerial resources and hazard reduction plans 

Á Bushfire planning and logistics from predictive analytics 
Á Better approaches to urban planning developed in a research project were included in 

policy advice to government and the new AIDR handbook 
Á Emergency warnings and communications 
Á Atmospheric influences on bushfire behaviour were a significant consideration in the 

preparation and response for WA fires in the Goldfields 
Á Soil moisture characterisation by JASMIN 
Á Information from the Savanna Monitoring and Evaluation Reporting Framework (SMERF) 

for planners and operational staff across northern Australia. 

2.5 Potential future benefits 
Findings from the case study research highlighted areas for possible future focus by the CRC:  

Á Equipping local government with the tools they need in the future. As local government 
plays such a large role in community preparedness and future land-use planning, it is 

important for councils to be engaged with the CRC and its research on bushfire and 
natural hazards. Local government staff were noticeably absent in the group who 
ǊŜǎǇƻƴŘŜŘ ǘƻ {D{Ωǎ ǎǳǊǾŜȅ, indicating that the level of engagement is limited at present.  

Á Planning for the unexpected (looking forward, not backward). Historically, the majority of 
the research into bushfire and natural hazards has been undertaken by looking back at 
past events (namely through a Royal Commission process) to understand what lessons 
can be learned. However, past events are unlikely to be representative of the future, as it 
is highly likely that due to climate change, conditions will become vastly different. 
Bushfire and natural hazards researchers must therefore shift to looking at future 
scenarios and conditions, planning foǊ ǘƘŜ ΨǳƴǇǊŜŎŜŘŜƴǘŜŘΩΣ ǘƻ ƳŀƪŜ ǳǎ ŀǎ ŜǉǳƛǇǇŜŘ ŀǎ 
possible for the future.  

Á A focus on preparation of the community through human behaviour research. A critical 
piece of information required in the discourse about bushfire and natural hazards is how 
humans behave in times of crisis. In the Black Saturday fires in 2009, human behaviour 
was seen to be more critical than the fire itself. CRCΩǎ ǊŜǎŜŀǊŎƘ ƻƴ tƭŀƴƴƛƴƎ ŦƻǊ !ƴƛƳŀƭǎ ƛƴ 
an Emergency also attests to the need to address human reactions during crises. This 
behavioural research needs to continue to be a priority in the future, building on the 
work already completed by the CRC. 

Through the survey, SGS also asked end users what they thought the opportunities were for 
further research on bushfire and natural disasters. Prominent responses included engaging 
the community in long-term strategic planning that is more proactive, and less reactive.  

End users also noted that the recent bushfires in Australia highlighted the importance of 

community inclusive models and the need to repurpose research to model extreme weather 
considering climate change. Further opportunities and lessons learnt from recent natural 
disasters by respondents are shown in Table 3 in five broad categories: Environmental, 
Social/Community, Scientific, Economic/Planning and Governance. 
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TABLE 3: OPPORTUNITIES FOR FUTURE NATURAL DISASTER RESEARCH 

Theme Opportunities for further research 

Environmental Á Impacts of climate change on the workforce 

Á Analyse patterns of burning in relation to outputs from the Australian 
Flammability Monitoring System, particularly for forest types with a dense canopy 
cover 

Á Influence of topography, weather and fuels on fire spread and growth of large-
scale fires, especially the influence of fuel moisture 

Á Further research on cultural burning, with cooler burning and higher frequencies 

Á Role of fires to generate local destructive wind fields 

Á Detailed impacts from global warming to be well quantified, as the ferocious 
impact of the last fire season took well-informed practitioners by surprise 

Á Pollution forecast 

Á Long-term dryness and its contribution to megafire potential 

Á Downslope wind and its connection to ember storms 

Á Weather prediction in extreme conditions due to climate change 

Á Effects of prescribed burning on bushfire severity 

Á Compound events and rapid switches between atmospheric states 

Social/ 

Community  

Á How emergency response is managed in communities that are facing 
depopulation or an ageing community 

Á Influence of children and young people on household action and decision-making 

Á How to engage schools (both government and private) in emergency planning and 
link to disaster resilience education and how this could be applied in all states 
looking at all levels of PPRR 

Á Methods to change community behaviour of disengaged and how best to support 
communities post incident and prepare for the next one 

Á Assessment into how volunteers are best supported and impacted, as they are the 

first to respond and last to leave 

Á Re-evaluate current volunteer model to assess whether it will work with the 
emerging intensity of natural hazards and whether it is sustainable 

Á Behaviour of residents during bushfires and warning messages 

Á Volunteer firefighters have a much higher incidence of PTSD and psychological 
distress as a result of the recent bushfires. Speedy investigation into this issue 
would assist government in designing appropriate responses and strategies for 
future bushfire events. Early intervention and treatment can prevent PTSD from 
becoming chronic and harder to treat 

Á Evacuation messaging and people movement 

Á Evacuation shelter resourcing and sustainability  

Á Need to reframe approach to better reflect the key local issues that communities 
encounter and build this into a wider approach in terms of how to work with 
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communities prior to and during bushfires, and how significant events are 
investigated 

Á Relevance of local practice and Indigenous knowledge 

Scientific Á Detailed and objective reconstruction of the spread of fires at daily resolution or 
better to understand the factors contributing to the scale and impact of the 

recent bushfires 

Á More effort to predict, warn and protect from smoke and better understand the 
long-term health impacts of smoke 

Á Coordination of real-time data capture during disasters and immediately after. 
This data provides vital information for future research and reconstructions and 
would require a much larger amount of funding than the small grants currently 
available. 

Á Field data collection to improve modelling of new fuel types created by severe fire 
(subsequent fires) 

Á Assessment of the quality of predictive work done by the CRC 

Á Detection/monitoring of dryness of fuel (use of both remote sensing and 

technology) and strategies to deal with that in a range of locations from those 
that could be suppressed with adequate resources to those that couldn't be, and 
hence, avoid waste of limited resources 

Economic/ 

Planning 

Á Design of domestic dwellings in bushfire prone areas 

Á Effectiveness of aerial suppression during different fire regimes, including re-
evaluation of fire retardants, agency utilisation, operational decision-making 
processes and strategic location of aircraft 

Á Potential for residential sprinklers for bushfire-prone construction 

Á Better methods for broadscale fire severity mapping through a consolidated, 
national bushfire field data database for the calibration of satellite earth 
observation data 

Á The adequacy (survivability) of houses designed/constructed to the various 
editions of AS 3959 when subjected to recent bushfires. For those houses that did 
not survive, what were the factors that led to their destruction, and how could 
the standard be improved to mitigate those factors? 

Á Research into what makes an area not suitable for residential buildings 

Á In the bushfire-prone areas, what materials should/should not be used for the 
road network? Can recycled materials be used in the bushfire-prone area? If used, 
what are the inspection and maintenance routines required, etc? 

Á More detailed and operationally relevant research on evacuations from bushfires 
would help evidence-based decisions regarding access infrastructure and design 

Á Consequences of storms/cyclones being better quantified to improve community 
preparedness and operational readiness 

Governance Á What are the political impediments of the Royal Commission and how can they be 
satisfactorily addressed given the growing threat arising from climate change? 

Á How would Australia respond to natural hazards during a pandemic? 

Source: CRC End User Survey, SGS Economics and Planning, 2020 
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3. VALUATION OF THE BENEFITS 

This section provides a quantitative assessment of the benefits of the CRC, 
expressed in monetary values. Collectively, the impacts of the CRC can be 
quantified, valued and compared to the costs of CRC, to understand the 

community return on investment in research. The assessment is partial and 
conservative as not all benefits could be quantified, and some benefits were 

excluded to prevent double counting. 

3.1 Introduction 
The general aim of a cost-benefit analysis (CBA) is to measure whether a project, program or 

initiative has made society as a whole better off, compared to what would have happened 
without the project, program or initiative. In this case, the benefits analysis will consider the 
functions of the CRC over the past seven years (2013-20). Benefits will continue to accrue 
over time, and therefore the benefits and costs of the CRCΩǎ ǊŜǎŜŀǊŎƘ ǿŜǊŜ assessed over a 
15-year period, from 2013-14 to 2027-28. Benefits may continue to accrue even beyond 
2027-28 but are excluded from the analysis. 

 

 

This benefits analysis was undertaken from a community perspective and considers all 
impacts on community welfare, whether priced or unpriced in a market. For example, the 
benefits from ecosystem services or social goods like knowledge transfers.  

The CBA reveals the full extent of the positive impact of the CRC in economic, social and 
environmental terms to Australia since 2013. 

Base case 

The first step is to define a base case to which the project case is compared. The base case 
under consideration is where funding was never given to the CRC, and therefore the 
organisation never came into existence. The benefits that would have occurred irrespective of 
the CRCΩǎ ŜȄƛǎǘŜƴŎŜ όǎǳŎƘ ŀǎ ƻǘƘŜǊ ōǳǎƘŦƛǊŜ ŀƴŘ ƴŀǘǳǊŀƭ ƘŀȊŀǊŘs research) are not included in 
the benefits analysis. 

PREVIOUS COST BENEFIT ANALYSIS OF BUSHFIRE AND NATURAL HAZARD CRC 
RESEARCH 

The CRC has regularly conducted CBAs of its research outputs. These have been based on 
assessments by Deloitte Access Economics and the Bureau of Transport Economics which 
quantify the impact of natural disasters in dollar terms. The methodology behind this 
research has been peer reviewed then used as a baseline ŦƻǊ {D{Ω ŀƴŀƭȅǎƛǎΦ  

These earlier CBAs have focused on tangible direct costs (property and infrastructure 

damage), tangible indirect costs (disruption to businesses and networks, and intangible 
costs, such as death, injury, impacts on health and wellbeing). This CBA seeks to include 
the value of the CRC as an academic/research institution, as well as the impacts of the 
implementation of its research findings.   












































































































































